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GESEREZHEMEEFEGES FullAccess, GES Development}2GES ReadOnlyAccess, i#z
THERXHSAFAENEGS, HESERAXMERIIR. FHESEGESESAR

B& o
BEE SRR

REFRIETEHEZINER, JLMRESIRS SHIFIRINIR, SIREE R,
FETEAPERTEEXRERHI THEMAINLITES, BEMRIEEXNRFRER
RN T . BRI ARIFIAME. JISONMERMBEE N RBEES. 1#4H
52 EGESHE XK

3.2.2 GES EF K

% 3-1 GES RAHERR

RIEBTR

ik

GES FullAccess

El5|ERSEERNIR, MENRIAFIBEESIZKRSRY
EEMUR, SIECE. MR, AE. ARFRE.

=l

o HEIZAIRIAEFPEERATAATenant Guest. Server
Administrator. VPC AdministratoriXE .

o WNRFEBYLE/FMRGBEIP, NAEZEIESSecurity Administrator@
FBFEI3ERIE. Security Administrator@B & IREA, mILAMERN
TEENXFEREMR: "iam:permissions:listRolesForAgencyOnD",
iam:permissions:listRolesForAgency", "iam:roles:listRoles",
"iam:permissions:listRolesForAgencyOnProject",
"iam:agencies:listAgencies", "iam:roles:createRole",
"iam:permissions:grantRoleToAgencyOnDomain",
"iam:agencies:getAgency", "iam:agencies:.createAgency",
"iam:roles:updateRole",

"iam:permissions:grantRoleToAgency",
"iam:permissions:grantRoleToAgencyOnProject" .

o EIFIRIEIKEHIOBS, FEEHBEOBS OperateAccessFlg., (OBSE
2BRS, WNAIOBSHIEEERELBRS TERK) -

o “MIRA" PEIEGES FullAccessiy, TEEERIMEIAMALREDED
BN ERREHR :

e ecs:availabilityZoneslist, E2EHXEIE.
e ecs:cloudServerNics:update, ESEM-EEE,
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3 RETE

EREERTR

1)

GES Development

El5 MRS ERNIR, BEIZRAIBPELUAITIR T eI
El. WPRE. ZEME. TRIRNLSNTEERE.

izl

o WNRFEBYLE/MRYBEIP, MAEZEIHESecurity Administrator@s
FBFEIEERIE. Security AdministratorB & IREA, mILAMERLN
TEEMNSERER: "iam:permissions:listRolesForAgencyOnD",
iam:permissions:listRolesForAgency", "iam:roles:listRoles",
"iam:permissions:listRolesForAgencyOnProject",
"iam:agencies:listAgencies", "iam:roles:createRole",
"iam:permissions:grantRoleToAgencyOnDomain",
"ilam:agencies:getAgency", "iam:agencies:createAgency",
"iam:roles:updateRole",
"iam:permissions:grantRoleToAgency",
"iam:permissions:grantRoleToAgencyOnProject",

o FRZ(EIKEROBS, FEIMEOBS OperateAccessikfig, (OBSRZ
2BERSS, WHAOBSEIREETELBIRS TER) -

GES l%l RERBFERIZNR, BEZNIRAIAR Reef—LxiR
ReadOnlyAccess E’J? 1’E§D§§.§J?§ BETHIRIIEESEMNS.
iﬁﬂﬂ
B2 EKEOBS, EEHBOBS OperateAccessiElg. (OBSELF
fRSS, XRAYOBSHKIEFEELFRS TEK )
(MERizY::

BFEFENEE, YAPAFRAETOBSIEXNAGRE, AERESF130HAET L
¥ BFEREE, KBHEEEF0 RIS 8EEY

X 3-2 GES E IR ESRRFRIZAIXR

BRE GES GES GES TR R
FullAccess | Development | ReadOnlyAcc
ess

BiRESIF v v _
BEEFS v v graphName
BIEEE v X X graphName
hialE i v X graphName
XHAE v v X graphName
BEhE v v X graphName
fHIRRE v X X graphName
IBESANE v v X graphName
SHE v v X graphName
BE v v X graphName

MAERRAS 01 (2025-09-05)
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FFism 3 REE
BR{E GES GES GES XL BFIR
FullAccess | Development | ReadOnlyAcc
ess
HERE v v X graphName
LEME v X X graphName
T EIARE v X X graphName
BEE v v X graphName
4BEEIP v i X graphName
RRGTEIP v v X graphName
BEMEEMIIE |V v -
BEEETENSED |V v -
HZ
==y ) v v X backupName
IBREED v v X backupName
HiaHiEdE |V v Vv -
EigTEE v v v metadataNa
me
RS TTEE X -
G ITTEUE X metadataNa
me
1= a6 v v X metadataNa
me
HIOESRKE Vv v -
HifESTIE v Vv -
Bl N RECE | V Vv X -
FREEE Vv Vv X i
SNIAMAF v Vv X -
BEERAFFE v v v -
3.2.3 GES BE X 5

MRRFTNEHIGESHR, FHEERIENEX, aJLCIZBEN KL, BEN KIS
BLUZRINAYIEINIR ( Action ) 152 E I PRIRESFOEAIN .

BRI ARZFIA TS eI B E MERRS:

MAERRAS 01 (2025-09-05)
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o TMUUERIZBEENRE: THETHERIKEL, BHINMHNESHEIEERERR
5. BF. BR. FMERIBRE, JEIEMRE .

o JSONHIEICZBEEMNRE: JLMEEERERIRG, RIEEAERRIERIEA
B, EALEEAEREERRSISONSIUIRIEBRE

BRI RIESN: SIEBRIERE . SENENEEBIIGESH E S ERESES] o

GES BEN L& HEH
o THI1: BINEPREEEEMIR. BIERRR
{

"Version": "1.1",
"Statement": [

{
"Effect": "Allow",
"Action": [
"ges:*:.get™",
"ges:*:list*",
"ges:graph:operate"

}
]
}

o Rf52: EBAFRIFRE
EBRREERNECSEMIRISGER, SNREXLAMER. APBIETIIRE
F, —MESIRAYERRINRERIFEAlowF1Deny, ME{EDeny{Lst.
WNRIFLE IR GES FullAccessBIR GRS, {(BAFRERFIHEGES FullAccess
hE M AUMIBRERPR, el AR —SEBRIRINZ= LRI B ENFKE, RERE
AEGES FullAccesstIEERIZIS TR, RIEDeny(L5EER, WAL
GESHIITB& T MIBREIIMOFRBIR(E . 1ERRIERBIUNT:

{
"Version": "1.1",
"Statement": [
{
"Effect": "Deny",
"Action": [
"ges:graph:delete"
1
}
1
}

o fI3: IR RIEBRFREIZR Iges_projecthIE] ( ges_project EFEARX K/
5), paEsE.
{

"Version": "1.1",
"Statement": [

"Effect": "Allow",

"Action": [
"ges:graph:create",
"ges:graph:delete",
"ges:graph:access",
"ges:graph:getDetail"

1,

"Resource": [
"ges:**:graphName:ges_project*"
]

%

{

"Effect": "Allow",
"Action": [
"ges:graph:list"
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]
}
]
}

o R4 IBINAPIREIRPERR, BEEFEER.
ZREE D RFERS :
- %—*E‘Bﬁ:\ BN P R ERRBIRBIZ Nges_projectiIRIR, BREEE.
=10
- BIED: BNAPEEEYE. SESEnYIER. EEESIIER. TaaH
YR, BEEjobiElB.
{

"Version": "1.1",
"Statement": [
{
"Action": [
"ges:backup:delete”,
"ges:graph:access",
"ges:graph:operate",
"ges:graph:delete”,
"ges:graph:create”,
"ges:backup:create”,
"ges:graph:getDetail"
1,
"Resource": [
"ges:**:backupName:ges_project*",
"ges:**:graphName:ges_project*"

1,

"Effect": "Allow"
%
{

"Action": [
"ges:graph:list",
"ges:backup:list",
"ges:jobs:list",
"ges:metadata:list",
"ges:jobs:getDetail"

"Effect": "Allow"
}
1
}

3.2.4 GES 53K &4

ERILATE G B E M ARERRT, @ISR “iBREM” ( ConditionJtzx ) KIEHISRER D
IR . BERFEEESEEINEERS, SEHERREIIETM Condition JTX, 7
jjé)%& HRFIRS R EHE ., ERRFER (a1 hg: ) ERTREEIE, HE&

£Z45E (IR PRBES, Wges ) (NERATHMNIRSHIRE. EEMFSREE—I
{ﬁm IR AR FINER

GESEIIAMTRE 7 —HSE%, Flan, EeJLAsEERhw:Sourcelp R4 EIEKE
B9 IP Hutlk, AEBAFHIITIRIE. TRER T ERTGESIRSBIFENSIERE,
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% 3-3 GES iB3Rk& 4

GESS{4HE EEF R
g:CurrentTime Date and time BRI EBUERAIATE]
i8R

LA 1SO 8601 #8x(7=7, fian:
2012-11-11T723:59:59Z,

g:MFAPresent Boolean BREFNEEFERT SRR,
g:Userld String HEIEREFId,

g:UserName String HEIERBFE

g:ProjectName String HEIERAIProject,
g:DomainName String HEIEFRAIDomain,

3.2.5 GES H#iR

BFEERSPEFERNR . £GESH, RFNT, EATLIECIZBEENX KRR, #Eid}
ERFHBERIERISER IR

ma

% 3-4 GES RUEER R SXI MR

IBERE HRBIR HRREEE

graphName | GESEZFR GES:**:graphName:GESE|&Z R
backupNam | GESE{DRATR GES:**:backupName:GESE D &FR
e

3.3 AENR

AERIAMEYIHRHA—MRIER PR TFEREEE X SURAIEN EZH . R85
R, FUBEENAE.

& 3-5 GES R&% /e

BRI R
Tenant Guest Z@EHEFAEF.

o MENUR: TILAIGESKIREHITERIRE.
o {ERFEE: MBLRIKRS.

STREFRA 01 (2025-09-05) IR © ERRBRABRAT 11
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3 NIREE
ABR/R A
GES Administrator | GESIRZEIERHF,

o BIENUR: ATLAIGESEIBENITIESIRIE.
o {EFFEHE: IMBHRS .
Ll
WBEZNRAYA R AETenant Guest. Server
Administrator. VPC AdministratorifRAY, TTLAXIGESEIEHNIT

{E=381E . WEiZHBTenant GuestdiServer Administratori¥fg,
B AIEEFERAGES,

o NSREZLURTE/MRLPEIP, NEEZEIASecurity
Administratorf SR TFEIZEZRIE.

o WRFTESOBSIRSHITIZE, FIaNeIE, SAFRE, U
EHEMHOBSIKRFZAMNR, BRESEGESEBIR(EXJOBS
RURAMKIIR R, OBSHURBENIIREEIEENREENER

RS EIR

GES Manager

GESIRSEZSRERF .

o BIESUR: ATLAXIGESHIEHITIREIZRE. MIFRE. TE
WS . T RIARLASMNYERIRIE

o EFEE: IMBERIRS.
1588
" BBZ R BB Tenant GuestiServer Administrator

BURAT, ALAIGESEEH T IZEEFIMBRE LM ESIER
£, WR&ETenant Guesti R, ETLXIFEFEAGES.

o WIREELLE/MEGREIP, NIAEEIHGSSecurity
Administratorf]Server AdministratortfR .

o WRTFEZ50BSIREZHITRE, FIMSNRE, WEEEH
BOBSIREHINIR, BAES%EGESHEIE(EXOBSIRAIK
xR, OBSHREBNINEEIEENIRTENEBRSZE
B

GES Operator

GESERSSEBAF .
o RENR: AILAYGESEIFHMITEERIFAIAITE.
o {EFSEE: MBS,
15288
o ABEIZSURNAFERAETenant GuestiURAY, AILIRIGESE

BHATEEREINTE . WRIRBTenant Guest, NFEEHIT
SEXRFELEE.

o MRFLESO0BSIRSZHITRE, FIUNIEETHE, UEHFERE
OBSERSSAIIRIR, BRESEES-T,

% 3-6 GES ERR(FSAERIXR

1BE GES GES Manager | GES Tenant
Administrator Operator Guest

BIEE Vv x x x

ﬂﬂu B/% \/ X X X
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3 RETE

BR{E

GES
Administrator

GES Manager

GES
Operator

Tenant
Guest

BEE

Vv

v

v

plaE

v

X

SR

X

X

BIEITERE

BETHIE

SHITTERE

JRIBTCEUR

ipRTTEE

BT ERE

HIDE

wEEhn

llES== 4l

BEEMN

[EENE]

=IEE

FHRE]

SHE

4REEIP

fR4EIP

BEESHO

S R Y N L U G W B R N S R N B Y N B

TEMNES

X

7 EAE

5EE

E4RRL AR
=

S R B NG N G I I I I O B U B G B B O O N N B B

FFERE

<~

SAIAMAF

BERFFR
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3 IRETE

& 3-7 GES EFRIEXT OBS B RAMKE X &R

GESER(E

KEEYOBSHLR

EETTHIRE

OBS OperatorAccessZRii&al & OBS
Administratorssig .

/3

BIE/SN/EH/ w8 /MR

OBS OperatorAccessZkligsl & OBS
Administratorsklg .

BZE, SAE/SLHE

OBS OperatorAccessZRii&a & OBS
Administratorssig .

3 3-8 GES EFRIEXS IAM BPRAVKIK R

GESH(E

RIEIAMAR

SAIAMAF

iam:users:listUsersE TE X SR A& &AM
ReadOnlyAccess Rt SR B8 g & Server

Administratorfat,

B/ mismFA

iam:users:listUsersE E M SRR E 1AM
ReadOnlyAccess Rt SR R8Tk & Server

Administrator8t& .

3.4 TRRFEFRPRI KA

GESPRSS1E2.4.6hRARl, (EREFREIATMITES:

*3-9 Ems
T3 R 588
get_agencyzk® | Server FFGESTAREHIVPCIRSS . BIaN, A4EEE
ges_agency_defa | Administrator | ##8t, GES{ERIXNEICISEAUEMLIPYIE
ult_{Regionld} | ELEXX B EGESRREIIEILH o
FullAccess

ZRTIHSE LEIAMT.0RBRBACRINAIIRS], XFFMAREFEANRILIZK, GESARSSSE
R EAAFEZXAKAIR

AT MHEFERINR, GESERE IR 7T —RIULAIIhEE, TLAFREIEFR—#RIiRE
B GESERSS RO ZRIIR -

FFERBRIL

1. SRESIERSEEEHE, EEUSHE, &F ‘BEE" .
2. WNSRREEN, EFRERILES, SENEEIURGEE .
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3. BE “RMEHTEN , BUMAEESIRFAE, WE3-2FR.

TR ZRESIRERAFEFEHEGESIRSEY, o HTERTTLASINGESIRSSH
APPSR, EF=tlEges_access_vpc_customBENXKHE, HIZMNLES
ges_agency, URFIZHFRFEESXENZIEIIR, LUEAKSZ2H,

3-2 (ALEFEAR

X
RACEITIUR
EEEGESREN, HBSIEEEERTLENGESRSHARFEE. EfietiBoes_access_vpc_customSEN SRS, FiEilisges_agency, ESER?
ERER HEXEREE EHR i
ges_agency ges_access_vpc_custom vpc:publiclps:update B ERESIEEIPTIRSFE...

FEEIefEU TEESENIENSTIR, LIEtESERE.

|
EER WREH o
ges_agency Server Administrator BEREER
GESACCessKMS

KMS Administrator HENEES(KMS)EER BanBE T, .

MEEREERE, F8) DELETE —#8A

DELETE

(=)

4. FmAHE—REEA ‘DELETE” , HUTMMERIE, HITHINEZAEEBEIX
PR EESE A o

MERLY::
MRIBPAFAKEERERNR, FALFREINAFPIAMLIEEEIERES, BX

BANSESXHARBRHSEL, FRTAFBMNEERITEN . BRBAILXFZ
BHERE “THBIZE" .
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4 EBFHENTHIE

EEHSNTEIE

4.1 EEHEREIUNMA
4.1.1 —RREFHEET

AL

ESNESIEZE, CEETRCESHRISNELIRES.
o  GESIEISHAEBIRACOVIELITXTIR R EIAEISIE, MSEREEEIEs
FEAIEEIED, NEBSIREIENGES SIS .
o GESSSMEMIRRRAATIN: At WXIHURTEIE.
- EHRTERSE.
- OHRTERNE.
- SEAURRT RS A RIS

GE%?J%'IEEEE%A%E, A, BEZETREREME ( Property graph ) FIER

EBHERHA. . #5% (Label ) F1/EE ( Property ) ARHIBEIE
o ﬁ%W’E*ﬁlﬁ (Node) , IBXFREXZR (Relationship) , MIIXREREEN
o TTHIEEETHEARASSONEREE, THERSMREAHEN, BMrEH—
SN EMHERR .
o NETHINRERE, BAWRBHERENSET—19H, 2—1 &5,

ARG, HEHIER3NRF35KIA4HR, Vivian, EricklLethal WeaponZ®kiRs,
(Vivian, Eric) . (Vivian, LethalWeapon ) 0 ( Eric. Lethal Weapon ) Fxil,

userflmovieRREHIER (55 ) , rateflfriends{RFRER (I7F) o

STREFRA 01 (2025-09-05) IR © ERRBRABRAT 16
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4 EBEHENTHIE

4-1 EEIEEARG

Label:user
Properties:
ChineseMame: SrErsr
Gender:F
Age25-34
Occipation:artist
Zip-code:98133 Label:rate
Properties:
User1 Scores
Vivian Datatime:2000-12-27 23:44:41
Label:movie
Label:friends wel“ Properties:
- ethal ChineseTitle Erag:es
Propel'tler:lx Weapon Year:1987
Tz genresAction;Comedy;Crime;Drama
Label:rate
Usgr2 Properties:
Eric Score:d
Datatime: 2000-11-21 15:33:18
Label:user
Properties:
ChineseMame: #£ B
Gender:M
Age25-34

Occupation.college/grad student
Zip-code: 40205

TCEIRE

TCEUREAVE ST R :

4-2 JTEIRERLEEE

ahel:
default

Lahbel:
movie

Labels—

Lahbel:
user

Label
rate

<Tmml versior="1.0" ancoding="180-8855-1"7>
<PAML versior="30"
anlns="http:/www dmgzorg PMVML -3 0"
xmlnexsi="httpe/www w 3org 200V ENLE chama instancs' >
<lah els>

\‘c:-']abet‘--
<label mame=""rate'=

=/labels=
</PNML>

S iz="12">

MAERRAS 01 (2025-09-05)
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GESHITTHIERTFEN RIIANEMRER, AXMUEIUHIZ .
ETTEIREPEE THRE (Label ) F1/EMH ( Property )

e =% (Label)
mEERENES, MR T — RNBEFEREEIEHEER .
(1 588
EARRIRE S, MREN THENEMESZFR ( Property name ) , NENXAcardinalityl

dataTypeBERIREEXAI—H, 2.3.18[RALUGABHEIZRE, BIZIFF ELabel FRIEE
EBMHEEARE,

e Bt (Property)
BHHENRBENEHRIEIEE, 88317FR.

- Property name: BEMEMHER, KERHIH1Z21256(, BARgERE<,
>, &FIASCIIEB/914, 15, 30HEFHRFT o

(e
E— MR AeEE & 1EERIProperty name,
- cardinality: ZUERIEAERE, BYEAsingle. listFlset,

" singleRBERE, FRZEMHMNEIEE— 1 ERE, II— ¥ Fa—1=F
FER
(11 ¥%88
HEWESU S hsingle BERIEUESR “valuel;value2” XHEEAYERT, SHIRGIHE

& “valuel;value2” ,
" Ustiset2SEXT, FRLRILOMIRDEMEER, FR0ERS S

palc R

o list: MEBBANINF, JEE, fgl, “1,1,17 #R3D “17

o set: HEXHANINF, FIEE, EEYESESE, Hl,

“1;1;1 ”» ;-\%7_]_?14\ “1 ”» o

(1] #E8

listAlsetzRBYARZ 5 char array#iEZEE,,

- dataType: ¥iEEE, IFHIRVEHREEAN TR,

R 4-1 SHSHIERESRE

S R

char FFo

char EERKFHER (EBIEERAKE, AmaxDataSize2#L )
array -IHHH

o fEAILliREmaxDataSizeSHRIRFNZEBHURNIRAKE, 1
& _oEiETG.

o RBsingleLBIYTIRZHIEZEEY
o IFFRKEIFEEHFFTEREKE, ENFERHstring,

STREFRA 01 (2025-09-05) RS © ERmI BRABRAT 18
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il )%
float floatiZ =38 ( 32fiiF= ) o
double doubleiZ =3B (64fER )
bool boolZE8Y, BYE (0/1) & ( true/false ) .
long REEHEER ( BYESEE-2/63 to 2463-1) ,
int BHEA (BYESEE-2/31 to 2A31-1)
date HER, BrisiFENi T ErR:
e YYYY-MM-DD HH:MM:SS
e YYYY-MM-DD
izl
MMFIDDIRE IEfE, Bl Mu=Faiont “0” , fFlan
“ 05/01 ” .
enum M3t ( BIEEREEENNSNREIMMNENE ) , B
_TEUETA
string FTEKFHHEE,
izl
HFstring AR ERER, FIWERBBSAKE, EiFHchar array®
;

char arrayf<ERIBWSHFERITEN, BINFEBE32MNERF .

AR RGN AR

<?xml version="1.0" encoding="1SO-8859-1"?>
<PMML version="3.0"
xmlns="http://www.dmg.org/PMML-3-0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema_instance" >
<labels>
<label name="default">
</label>
<label name="movie">
<properties>
<property name="ChineseTitle" cardinality="single" dataType="int" />
<property name="Year" cardinality="single" dataType="string"/>
<property name="Genres" cardinality="single" dataType="string"/>
</properties>
</label>
<label name="user">
<properties>
<property name="ChineseName" cardinality="single" dataType="int" />
<property name="Gender" cardinality="single" dataType="string"/>
<property name="age" cardinality="single" dataType="enum" typeNameCount="7"
typeName1="Under 18" typeName2="18-24" typeName3="25-34" typeName4="35-44"
typeName5="45-49"
typeName6="50-55" typeName7="56+"/>
<property name="occupation" cardinality="single" dataType="enum" typeNameCount="21"
typeName1="other or not specified" typeName2="academic/educator" typeName3="artist"
typeName4="clerical/admin" typeName5="college/grad student"
typeName6="customer service" typeName7="doctor/health care" typeName8="executive/
managerial" typeName9="farmer" typeName10="homemaker"
typeName11="K-12 student" typeName12="lawyer" typeName13="programmer"
typeName14="retired" typeName15="sales/marketing"
typeName16="scientist" typeName17="self-employed" typeName18="technician/engineer"
typeName19="tradesman/craftsman" typeName20="unemployed"
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4 EBFHENTHIE

R

A3

typeName21="writer"/>
<property name="Zip-code" cardinality="single" dataType="char array" maxDataSize="12"/>
</properties>
</label>
<label name="rate">
<properties>
<property name="Rating" cardinality="single" dataType="int" />
<property name="Datetime" cardinality="single" dataType="string"/>
</properties>
</label>
</labels>
</PMML>

RMHZITENTRNEEEE . —1TA— 1T =NEE. SRR, dEREE
HIME—RIR
id,label,property 1,property 2,property 3,---
AR
o SIdHEIR, BWETREFERPLNE (-) 58, SRMGremlinEifAIER .
o HIdRIRBIAFERE, BIASstring.
o EiEElabelIEAERETNTNE, BESRRORA, TEEWKIRGIklabeliI—EE5, AJER
HIURBIAR T iR R abe R EERIIER o
il

Vivian,user,i575%,F,25-34,artist,98133
Eric,user,2853,M,18-24,college/grad student,40205

WXEZ T ZMNBREIRER, —1TA—FOEE. GESHEMBEINORIHEH
TEMAY, W—BEHE. BN TR, id 1. id 2B—5588M Nk <Adid.

id 1, id 2, label, property 1, property 2, -+
NG

Eric,Lethal Weapon,rate,4,2000-11-21 15:33:18
Vivian,Eric,friends

TR ERAURPEECE N mRAnEEERRNAEARE, WFEEsortkeys!,
MRS EERI&E—.

S \RFEEortKeyColumnZ#, MR sortkeyG(EH, NERIEERIsortKey2 R FHfIE
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b. AT “XEXFN” , ST EIRFERESAIREIRE, XKEXE0.029, HAATR
PEANERETXFHERER .

8-24 XEXHfT

source ()

Comedy

target (@)

Action
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8-25 KEXDH4s

8.6 (EHZ=5IEEE

EESEREBINRS SRR, HEGERmHEITRSIEMESRE.

BIERS|
1. HNESIZRIERTE, FRREESIANES SE5RES.
2. TEESISGHESRANNRIBIR, BFE ARES .

8-26 BlIERS]

AW S | FmIEn 6 | HEIEEE®E €

2EhEs| cypher_edg... -

3. HEIBRSIRES, BESUTSH:
- K5I8 BEXZRSIBMR.

-  ZR5|ZEEL

" AERE: B2RRR5IMERIARS.

" BANIRE: BEBRR3|. £BAR3|. BHRR5. BEHAR5IM
MEIR,

TR AErolZEREHR, ER ‘EEXIFEN/MERS|T , BBARKSIE
BPLUsEENERS|. fRRERS|. BRERS/.

- =EAALabel: FRILUEFITHEE XA (SR5IXEIDERIN, FER
SANER ) .

- Z5|LabelZFR: SRR SIKES “‘BEIRES|" 5 “BEkRER5!" BY
SEXE,

-  Es|EMEMR: RARMEHNREXRENEEARETEXE, SERE
T (ARSIEBEANEEBRS A, (FRVEME, BEMEREALst) .
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8-27 BIER5IZH

AR
FAMIRIIERSIRE LR, AFRRSEEZ107ERS].

4. EEZE, B “HBE SBE—MENME, SEULIEERENEESHOE
BRS|EHE.

8-28 BEEOIEHE

i Bx

=5 |pEEREER. FEeEh, EEaHEEROEE

EiHE?

5. BIERINNRSIZEBRELMAIRS GRS,

MFRZRS|

1. EE5|ZmERAMIRS IRR, EEFEZRMIFORS|, ZERTCRIERME
MNEMBERAN .

2. BEBMFIIRT “HIRRT , SEI—1EE.
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8-29 MpRZES5]

1@ | mREEEslabel € | BME

true

3. ?ﬁféﬁﬂﬂﬂﬁﬁﬂ’ﬂﬁﬁlﬁﬁl, HIAEFRMASE—RIAN “DELETE” , $H1THIER

8-30 fIf&Z5|

ipRE=sI

BBl RS
oo ] | =158 | =SS | FSIhEEEE1abel

EaTlE testd1 - true

8.7 BEISthERHI TR

EES|1S¥mEsRT, SRLERERNASCIZEETSET, HAEJUEERSES
ER, THEFIREHINB.

BIESR
1. 1EE3 I SRIERAMNORKERER “AED” BR.
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8-31 oJil{k &I

. test_wvertex

2. FEEAFRIMNS:

a.

£ ‘PR RETeEREESERRERRAlabel, B abelBR
A= ELUEENR R . SRS EHES— 1 ~label, BEEENELMNER
Fo

Efh F75RY “Cypher” EifiEAREEERIRIERIL.
(1] %83
b B ilabe FIE R EERISchemaBiEET “TodiR” FIZR+FHISIlabel 24
Cil: S

SREEAMlabe BN EIEAE, BF ‘BN B, BENERLRTE
BTG

EfRTA ‘GRERX” £8CypherEifiEQNETIES, B “Eiasg
27 FLIEEypherEHiEQIETER

8-32 EERER
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(AR
EfRPRFEE— N FEEXNEREERER . EFES PO NEBFESIIZR

Y, ASERILERSFESIS, BURE ‘B8 &, SRERFESIT
EltE.

& 8-33 FES N FERER

0 =EE/TEER EEEETEITS.

Person

3. RIN=EiEs

BFEEAPNS, ZNXGSEHPEER TR 18, ERdEREFETTLL
f_@gg?&lﬁﬁ'ﬂﬁ (BNt . =ID. BHESIESRM) , FEEHFRI=labelfFE1E
Wz o

8-34 RNNTiERM

- Svl: CypherZ&ID (E# FACypherEiFiEQHRISIRE ) , LAHEEHRIE
P SLRIRFGRS (FlE0: vi, v2------ ) o
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- *a_if)\é: M—PRlabeiRBE— 1B MrEE (IRENS MrEZBRZAIX

-  RID: EATATIERFY, Y—1<labelFMNRIDE, BE ‘B8 %
H, AEREERRIDAYRlabel&EiTHE,

- TEEMH: YLlabeIBMEHRITIRE . HBRIFIFSERERIETIE (2
B —TBHESITEIRE) -
" Bl wEPEaER.

" BRMER: SBHRIZER (>po=<<=5<>) , SEFIBNEER (is null
(ZME) ,is not null (FE=E) ) FIFERFBRLLBRIZESRT (starts with,
ends with, contains) .
(RARY::
starts withFBRREGTIUEFZFEL, ends withZRREEEEEFTE,
containsEREABEEFETE,

" B BANERE. BHEXRENSTHEEPNEERE K, IRE
FRHEWRER" (8515 ) tRcAdTLL.

" HRR: %ﬁﬂﬁlﬂﬂﬂﬂﬁzﬁiﬁiﬁﬁ%ﬁ-o

“+7 1 IR — IR .

- “BRR” R BIRRERINARTIEREM .

EirmdigE R ETRE, SUUERSEEERS ‘T8 &E, FEHhaN
BRTHNEgER.

4. HEEHRPFINL (EHEEHRFRIBS )

i — SIS — .
E#5 T/ “Cypher” BMEOSMEGHIRESL,

8-35 R EBfE

8-36 KN

5. ANNiATiES
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BHREMPRINE, ENKGESEEER “BidE” X, madiEgnEd
ERILUEFEXRINAYE (GIaFEE. . L. BIESieRM) , FEHHARY
BlabelFFEHENLAIR

8-37 NN iEFH

e2 ...... )o

e W—illabeiRE— RS MBIREE (IRENSMDIREZER
BIXER) o

B Miziblabel AEEFHITIERE o

FXRABRABEA, XA ALEA (SFRRIEA )

ABELE, EmPREESER T SazaraE, BELREREE, 7
AR ZE SRtk n A E R RIS [ o

BEEL: IBRIBKELEAIA T, BUESEES[0, 20), BRMEMAER: BERA

S5Xa#No

= BEGAIERE— R, ARIENOEBE.

" XEBSAZKFANELH, & IminHops.maxHops, #12.3, FRZHa0
EAIBEE (2,31 X [EZ2 .

TS WiblabelIEMHEHTRE . HRIAISSERBEHTE (2

& —EHES/ EMRE) .

= B REREENEN.

" RMER EIRLERIZER (>po=<<=5<>) , SEFIBNEESR (is null
(=ME) ,isnot null (IE=ME ) ) FIEFFBLLRIEERT (starts with,
ends with, contains) o
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(1] #EA
starts WithFBRRESTIUEZEFEL, ends with R REGEEEFENE,
containsZREABEEFEGE,
" E: mANEME. BHEERENSTHETHEERE—H, NR2
FHEVRER" (B5|5) tmed T,
= fRipR: %EEEEJHHUB%E%DDE’\JJ‘E@[’?\?%#Q
“+7 1% BJLERE— N BT E .

LSRR ST 50T, EEEAND%-., B LUSIRIT S R4IaRIBIER RN
# (AND) i£=25% (OR) ,

8-38 IEIFIZHEX R
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(AR
ANDRYZAEIZEMERSTOR, FESENMUSTREMRINF . iZ&INFI0T:
1. SEEBRBRIANDIZE, FE—MREDER.

2. BIZEEHIIOR, FE— 1 EAIAE,

BlaNTFERrR: B3RS userid < 100 AND gender = 'male’ OR userid > 50
AND age ='18-24',

R EEEIRF (SEzEANDBIZEOR ) , Bl

518 (userid < 100 AND gender = 'male') #0 (userid > 50 AND age =
'"18-24") , ERHSBSHresult1, result2;

B1tE result1 OR result2,

JOF Eo5 0

userid

gender

userid

" “BRRV $REH: STLARBRERINANTIREM
EROEEEMRERNE, BULUEHRREERT ‘B18° %, FEH
AN RETRHNESER

8.8 TEITIE (IFAMR)

FAWRRIEECEN, SEMWARASELSER, —PESERTILUESS M EE
B, ARRESEAITLISERRAVESE, HERFRSS T EEERITOH.

HENES | EmiEss, AREA LA, AINESRFRIESAIRTEIR, REEIERS
RESRY AR, HITEISCAITIR

8-39 ZEIEIE

HiE EFRIERE
1. %E%ﬁﬂ%ﬁgﬁﬁﬁ,ﬁAEagﬁﬁﬁﬁﬁ,iﬁﬁﬁ%%%ﬁﬁ@ﬂ%
E% o

2. ERmEAELR, BFE ‘FRSE T, EREHOEEEOPESERIR. 1&EF
SIDZERIFSortKeyZERY
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8-40 FFIZE

Sting (EFEKE)

SortKey3R

- IDEE: HalFBEERKEString. AIZRKEStringflI5E =P mID3EEY

= String (BIEKE) | Lir=IDEERTRIFESIHE, EiEE—K
E, LFR=IDABEIKE, KE J;fk_fé“é%ﬂl‘léﬁfiﬁm EINIRIE
HIBEINSHITRE . BEEEKEStringiE, £THEESRIDKE,

®  String (ASKE ) : APSANSIDERERE, (BRIDIFHKEEINE
SitE, BVKERHITEIKET LR, RARERBITIKET,

" IBHEERT, NEMTERPSERSIDEEREIEHRIEHTEESITE, X
;:EEBB_?,@ DIRELIRT, (BRFERIEAIEER (29101 (-43)) BB DAl
EO
(1 #E8
ERAPTERERIDIIRAKE, EIGEIRISHEE,
- SortKeyZEHY: EiFESortKeyfIEZER, BIIECEARESSortKeyl I BERXHES
B (JBsE, &E, Label=ZEEREINA )

=B EER
= String (FHRENFETA0) : SAKTFA0MISortKeyISHREE .

®  String (AZKE) : KELRE, E2IKESZI0ESHRE, EUKE
BHEEIKEBLIA, RAREBII2KED,

3. ESRME, BE “HE” SThIETBEIRE.
4. HETEMFEANESLE, STLARE “MFRE" %28, ReMFRERE.

8.9 HyG E=TE (IFAMIR )
EAILATEE S | B2 miERR PSR OIEEHYGE], FHXIEIHITEIESN .
(RARIY:

o EhRAF2.4. 2K A ERRASZIFZINGE -

o & @UEIEJ‘, HEEEFmERN ‘AR , FEAR “SHFHYGHESIE” AAILUE
FizIngE, BAFEEBESREENXEIEE.
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FFERE 8 {EFAEIS | EREE S
8l HyG
1. %?%%R%WE%%E,ﬁAEm%ﬁﬁﬁﬁE,ﬁ%ﬁﬁﬁ%mwﬁEﬂg
ﬁ%o

2. FEESR “HyGEERE” mET, BE “SI#HYyGE” .

8-41 BIEE HyG
LA HyGEEER

HyGEIEE

3. fERERIEOP, & “UIoRE" (SpSHFoecklg ) Ml “‘BEEEA
B, EEERERE “HBE .
- UID5RES: ERIIDRES, oec(out edge cut)XFRtiAN]D, (ERENALEIT
LTI

- ZEAE3ANAL: BREEEEANL, RENtrueS NIRRT 4EE

I

& 8-42 i&RS#

EIEHyGE]

4. BIERIIHYGEfS, FJLUHT “BIRSN” 5& “ifﬁEﬂ“:” o

- HIESAN: BFYLUSAFNSILEE, BERESIERES
- HiERZE: HmPTI&EF¢EﬁWSL§EH$§ﬁ%m$,A%%%
WEIERZ .
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HIESA

5.

8-43 HUESA

BiRE HyCEIERE

HyGEIEZ2

BHESA BiERE

%@;@Eﬂﬂﬂﬁ%Hyg, BE “MFRHYGE” , E3RBAEDEAN “DELETE” , SSAdH
BRIAE -

8-44 fipx HyG

EEHyGHE
S EeSEE

PlIES G N

BF “HIREBNT , maMEENEOF, ESUTSH:
AccessKey: FFPRIBIEZEEID,

SecretKey: S5ipa)Z4BIDESFERIZE

REIESE: SMHBERFIRIME, Ty, BRAXES AN
BEUREE: IIXHEREBER, XISy, txtiEIES AN,
TCERE: FIBEURRITTEIE S OBSEER .

BEEFEEER: SABBSEHRER, BTEESAKMAVEIEIFMEIR
FRORE: cviBRANHFRORA, FOAMERNES (,) .

FREEM: cviBAXHFREERN, AREE—FKR, IFRPEED
RRERITE, BAEAWNEIS (") .

REMYIZR: REIEYIER, BERRMEFRET schemaX4hrIENE, RS
FNZE, WFRELEARER.
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- AR BREMIIER, BERIBMERETschemaXEFRIENE, WK
F®HE, WASSNLEN.

8-45 FIRESA

HyGEIES

2. EHERMNE, BE ‘BE’ , SAENSEEETEHYGEIERIFEE.
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BFEr 8 {FFEES | EmiEes N E
[ 8-46 HyG EfEE B«
HyGEER
HIEES

2.

BE “WEELT , ERENEDF, BERAEN.

EVRHITEURERZRY, IBFRRIRIASHEN, REMTHERY, ZSHEOAMR
B SRR —H.

8-47 ¥UERIE

EIRSTRE, B ‘R HITHERS . RS TRENEEEEREHYGEIS
SFRE.
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8-48 HyG EERExR

HyGEIE2

FEEA

8.10 ZhEE D
8.10.1 hEERT ez s

BE—IAREHSERAAZSNABNNSE, NERFE—RIEN, <. BHERE
THRIT, RRaISEDHTER .
(0 #a

EEEEMEE ‘SESTEEN” NEZ s THEMmeE, WREEREMRNTSEINRE, F
Eﬁ;.jgiiibﬁ BEXFTI EEIR EIERI N FhRE R REEAEISEINRE, RENTEFENE
ESHrEEN

AEHIR B
1. tEaSERE, & ‘BEE” nE, REESE BRET I B &HE, #
PNEE] ==
2. TEMRIEREM, RESBE ‘HDmRE" &, SEEREUTSH:
(1] #83
XERENS NSRS RERNRURSER SR ANSH.

- FHENEENE: BESASCIENTEIENE S EAISEFIRITENE
HZIR, BAIAstartime, @it Adategklong. int3EE,

- BYEHFRESE: SISO TERIFFIRRTE] (start) , FHARIEIBRENTET
LERATIE]

-  ERNEEMNE: BESASCIENTEIENEEAhSELERAT E/E
HEFR, EIAHendtime, E49datesklong. int3EE,

- BYEEMESTRATE: MSSTERILERATE (end) .
- EZRE: 81 “BARE” 5 ‘BEX .
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" BN EERERFIRTEIRINME.

" BEX: 883 ‘RlniFEeE” o

o mUANEIMIFERTE: B EEEERSUATCRYSERTE, HE0
(X XIah&$aRE (Temporal BFS)B38, FAIAE:604800(7K, BIE)Ek
KB, BAR).

ZIETE S ERIR B B EE R B FHIARNERIEIRE .

8-49 R EHE

shopssEE @

3. RiREfRE, BE HIAT o
AR

NRIETZA LS EL, %Eﬁ@i‘ﬁ&??’iﬂi&ﬁiﬁﬁo

8.10.2 (EAEHAEILINREDTE

HYEERLETRAVEHE, SSEMMREEMRIISECTRE .
BIMRELRAT:

1. AN “ShSE” BEXKR “BHANER” BIRRNESSH.
- FHAMERAEELRBEERE DS TaiSE R EHmREPERIRES

B, MNREBENSE, %EE%EHE@)\*EE!ZEFHEE%H, E A “AdE)
g E” ENES, A ES,

- sources: XREHANBEMNTRID, REULBATEIN TR, TRZEFHE
EHESEHF.
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8-50 FHAE(IELR

FrantE &

E==1:011 )]

FramaEEE @

SHpfAEEE @

2. WSS, BE BNEL ERannlieE, EEEREEEG LR,

8-51 hSERR

FRETTE A8
® SERIF IRz TR .

R NSERVERTS R, FAFRAERER, X
= o [ERREHES
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FF$5rs 8 fEFES |ZRiEE D ITE
RETE Lzl
Q@ @

o BANFE: RREMRGER, FaFlERAYE
Ei%iﬁélaﬂﬂgib, IBRFTRRIREERKEAR
o XiHE: RREHMREBR,
- SEMIEBREEKSRVIERR, FFans
I‘E;E’\Ji%ik@iﬁ, LERAYE)BIRERS B4 L5
E
- SEMEBREERSRNRER, GARAY
BRNBIREE, FIARTa)BRER B Ll

*g o
[ D ErEGRTHIEGANSHE, FEEERY
RESEIE .
HSHIERIE R S E TSRS Erets
RIHOSIE.
= @ BT T R AT R E RS

o FAFFERLAREERISUESHRE .
o XHRLBHNSNESHENR

BB XERIEEE

R BIBRIE T X BRAYFHIART EIFN45ERATIE .

o] RyEEmRE, BRSHIESIESESERTEH
REET.

T BRSPS TAOIEE .

70-01-01 08:00:00 £51EFTAL 1970-01-01 08:110:03

AfRATE): BREEITIXRYERRATIE .

Wt

8.10.3 Rz IAEIhEE S E

IBEEMRIRTRId, &5 8GR EREFIBFSERIINE ( temporal bfs&i% ) ,
HRERESZEXBEN S, B NET mRERAR R IRE = Z BRI

BIRRELRAT:
1. #EM “Sh5E7 #FXR “siSHR" ERRESSH:
- FHeMEREELR B EE DRETRISER IR EREEIRER

Bk, WIRBIZHSEL, %Eéﬁﬁ’iﬁﬁ)\’fliiﬁ&?fiﬂ?ﬁiﬂ, EREAY “BiE)
WRE” ERNES, AR,
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- sources: IBERNTRIEARBTAID,
- ki ERERE, FREHRENRARE, BUEEE1-100, BKAMESS,
- directed: }REFE ( REEEBLAISE ) BUEAtruedifalse, EiAtrue,

= true: EEBHSEME,
= false: REEBHISE,
8-52 siSInRE

| SRR

directed (@
true

FreardE @

FraraELE @

SonfAEE @

2. BMAERE, BF HSER ERamnling, STEREEEs LR,
ZEE MERRBHIEN . FIGNES-53F0E8-54F7~, shSEHIERMEREE
DLEIBATIR o

8-53 IZ1THERETR 1

8-54 iIZ1THERER 2
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8.10.4 AT R IhEEDTIE

M= mHAERE B <R FEE (FBRRENSE LEREENEF
t, BEEE—SFONESHEERTHEFTI—FONEEHE ) , AEH LEN
. IABERGEEE (EkIFR ) RIS

ZINRERI LUB T strategy 28R, ERIIZEEREHNINFEEZ, TERRRREBR
TSR FRE.

BIRRELRUT:
1. 7BAEM “ZpEE7 BIEXN ‘HFREERT RRAESSH:
- FHeMEROEELURE]E: £ ERAESTISENSHREFERRET

B, WNRBIENSEH, %ﬁ%’lﬁﬁﬁﬁ)\’flﬁﬁ&‘l‘ﬁﬂﬁ%ﬂ, FERHRY “ATE)
HgE” ERNES, AmEE.,

- source: EERNMTAEARIETRID,

- targets: 2O TRIDES (AIRESMERTRID) o

- ki BERRE, XRERENEARI, BUEEE1-100, BUAMEHNS.

- strategy: IZ{TRIEIEZREE, BU{EJIshortestalforemost,
= shortest: IREIERERFEAIITFIER.

= foremost: IREIRAJEERRIZEA BT =AIBY FIRE .
- directed: ¥EERM (REEEBLAISME ) BUE Atruesifalse, EiAtrue,

" true: EEBAYSME.
= false: AEFELAYAGME,

8-55 fIFIgR

FreatiaEEE @

sopiAEeE @
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2. WSS, BE EERE ERannlied, ErEREEEs LET.
BIaNE8-56F1E8-57R 7, MSERIEREEEIZMEEE.

8-56 IZ1THERER 1

8-57 Iz1THERETR 2

8.11 (EFRAEEEaIHTEI D
8.11.1 {8 Gremlin EEQ&E8E

Gremlin2Apache TinkerpoptEZRH{ERRIEIRMIES, (FRGremlina] ARG {EAIRT
EzuERiTES, #TEREXR. BIEHMBEEDLIEE,

BIRRELRAT:
. HENES|IZRERNE, FMREESAnES I ERESE.
2. HEHEEEX, SETHIRE, NREIGremlinEil, MATGIER, & “[O
T BT

8-58 JJ#Zl Gremlin &if

BTER
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FPiEmE 8 {FFES |ZRigREDITE
Gremlin EiFiEQ

ERANEEESWN T AR:

o HHEIH
g.v().limit(100): EARES, ERHISANREIRE/100, taTLAfERrange(x,
YHEF, REXEANSEHE.
g.V().hasLabel('movie'): Eifmfdlabel{&AImoviedds= .
g.vV('11"): EifidA1HNS.
(1 588

1. FEEER “gV()7 Bi%, BFRgXE, XHEaLREIMRERER .
2. ATERREHIESASHEZETTREMIRK, BRGNS, HER
imitSHIREE1000LAR, BREEREE,

o OEH
g.E(): BB, FEEEH, BEETXE, XMEELRAASE, —KREE
IS RFIREEE o
g.E('55-81-5"): EifiBid/955-81-50918
g.E().hasLabel('rate’): EifjlabelArateliza,
g.vV('46').outE('rate') : Eifmidj946FrAlabelAratefdis,

o EltES
g.V().limit(3) valueMap(): BASMFFERNY (TESY, FRIABTEZS,
— " =FERE—TER) .
g.V().limit(1).label(): &Eif=label,
g.V().values('userid").limit(10) : EiGmAIEMDuseridfYE (TFRESH, TR
'aREREYE, — =BT RERUE—TER, RBvalue, 188key) .

o FES
g.addV(‘user').property(id,'600').property(‘age','"18-24'") : #ii€s3, Labeld
user, D600, age}918-24,

o MiBR=
g.V('600').drop(): MFRIDF9600HI

o B
g.addV('user').property(id,'501').property(‘age’,'18-24")
g.addV('movie').property(id,'502").property('title','love")
g.addE('rate").property('Rating', '4').from(V('501")).to(V('502"))
DRRNIIR, AEHIEA, LA =IDSEI/501, 502,

o MR

g.E('501-502-0").drop(): MIF&ID/9501-502-0894
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(MEETY:
1. WREIMANT S0 Gremlin&iT#5<, AILERMANERET L THagEREkhTRHnS.
2. GremlinEiGZIFEAEHFICRIIEE, RIBEMANEZXBFSEMNERENENTAY
EEHESEINRE, BETIEESEaNE,
8-59 Gremlin EXAB&if)

=10 0 i | jobld &

gremiin FEIh r d"-"g. V(). imit(10).val
gremiin

g. V() imit{10) valuesi
g.V()imit(3) valueMag()
g Vi) limit(100)

gremilin

Gremlin

3. BA=FRIXEE, FRENXESENEFAENEE, BAREXoWT:
o [REBF: X8

IR REFREFREES TH—XEEEE. EEFENREESE, XEREFEER
FHFRRIEN, FEEESABNRBERTEEN .

e  StringzEE!: &G
o PRF(EE00.:;0.
o TE: RE

4
1y
LY

8-60 Gremlin XE=F5

ot

Gremlin

Gremlin $FHIE XML

GESEER 7 gremlindRAYOLTPINEE, HE—EREE LM T Ei5 IhEeEE Sstrategy
%o

o IEiBHRText Predicate
g.V().has('name', Text.textSubString('xx'))

Predicate R
textSubString FFFIE
textCISubString | ZEEA/NSRIFFFTEH

textFuzzy TEHAILAD
textPrefix BIREIE
textRegex TENPLED
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AR

1EigEschemalid, RELL/EMHEENZ Aid, label, property, properties,

EH TgremliniE(ERY, BIRZBstepRIBEREM AmapER . RETE, EmapEiad,
EARTFLEIE N ERkey . —iERIFHEE— M maphESinsertZ M MERAYKey, Hvalue
SWEE or IZIREFEVE . HIEEMRZENUAId, label, property, properties, ERZIRIE
F, MNRidSEEFId—IEIRE], ERISEEFRTEN.

GESRSZHRIGremlin5SFHERER R A1&RS-1 7R,

% 8-1 =858
=Ra izl

Vertex and Edge
IDs

Edge id@Hsource vertexfdid, target vertexflid, LARXDE
BAYindex, @id ‘-’ FHERE, sid-tid-index, Edge idf0
vertex idAZEString288Y,

User Supplied
IDs

RERIARTFRFREM, FeeF - FM.

Vertex Property
IDs

MiorEE—, REltiREid, RERiIdA=RId,

Vertex and Edge
Property

GESHYvertex #0 edge propertyHTTEIRXHENX , FRLUSBE
AOENNLAR IR propertyfI75i%, RBIEMUAN BRARIE, £
{lproperty(), remove()&Ei%, ERIEXEMHEIE,
property ) IRERVERSEURTE, remove(), SBstringZE/E
t, TATFRHHR, HFRBEHT R0, ListEHTA=list,

Variables

GES graph structuref~3z3#FvariablesiF |4t .

Cardinality

GESYz#Fsingle #list cardinality, GESHI=RIEIERIvaluezEEy
FRTTEIESXEEN, FrLlg&EpropetyAERIAHE, ASISINFT
HNEM, ZEESXINNENRENE.

Transactions

GESHYGremlinSCII Az E R tt{EH Transactions .

(Efeature RE AT A EE MBI HM0GremlinE i, BrfalseZ=RGESIRB ALt
t, B RAtrueRRGESIRS ZIFIFE, FMEFIBEUTSEGremlinEM

gremlin> graph.features()

==>FEATURES

AR

BaigR A A T stepap:

e tryNext()
e explain()

o tree()
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8.11.2 {&F Cypher EG&EiHE
CypherE—MEPXEEGES, EACyphenEa R AEIGFMENRGESHRIENE, FF

IREIEER

BRSEL BT

1. HNES|ERIERTE, FMREESIEI0ES|IZ%REE.
2. Cypher&ifafmiFdiEH AT EFlabelyminZEKs5],

3.

Cypher &HifliE4)

ATFhRE: E—XEACypherEil), BFEFHERRRX A AN “@%K5(7
( [RE(ERARBEITILLRE) -

FAME: ERERACypherEll, FEABEMAMAY “R5|IK” hpd “oliE
K517 =, #TRI8E, BRSRISEFERRSIEERE.

8-61 ATFhREIZZRKS|

8-62 FFAMWEEZRS|

FEMEEAX, EERMAEEETN, & “BE” BHRTERE,

FRNEEETN I RR:

match (n:movie) return n: ZifjlabelImoviefly=,
match (n) return n limit 100: FREIE100MN T RANEMEE

match (n{Occupation:'artist'}) return id(n), n.Gender limit 100: Zifai1100
BMOccupationartistids2, REIEIdLAKEM(EGender,

match (n) where id(n)="Vivian' return n: Ziflid3Vivian#9=,

[E]11001

HEE

match (n)-[r]->(m) return r, n, m: FARBRIA, FREIBFILFRIHRAISR
match (n)-[r:rate]->(m) return r, n, m: ZiflabelJyratefi¥iz,

match (n)-[r:rate|:friends]-(m) where id(n)='"Vivian' return n,rm: ZEif{eHH
Vivian, iflabelAratedifriendsB9prEIH.

BIEES
match p=(n:user)--(m1:user)--(m2:movie) return p limit 100: Zif#c=label/y
user, —HkE = Auser, Bk S AmoviefVERE, FREIREI1005,
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DERE. K&

match (n) return count(*): EHLESIEE .
match (n:user) return n.Gender, count(n): XflabelAuserf8=, FHitAE
GenderFEBEZ V=,

match (n:user) return distinct n.Occupation: ¥flabeluserflsm, EZEHE
Occupation, HEE,

HeF

match (n:user) return id(n) as name order by name: &ifllabelJuserty=aY
id, @52 Aname, ZE&nameHfRF,

BliE=

create (n:movie{ ID_:'HLI<', Title: 'HI', Year:2019}) return n:  GIE—NDFI#
i, labelAmovie, EiEETitle AN, Year9201909 2 FHR(E] .

create (n:movie{ ID_:'{lI", Title: '#14<', Year:2019})-[r:rate]-> (m:movie{ ID_:'
BEXX, Title: "#ZXX, Year:2019}) return r: SIS, UREFEBAHA,
ellkzyual

match (n),(m) where id(n)= "#1{<" and id(m)= 'Lethal Weapon' create (n)-
[r:rate]->(m) return r: Z8EMNid, GliE—labelgratefin ( &#iN2.2.21%LL
FIRAFERLLES )

BN

match (n) where id(n)= "1 set n.Title= "' { HI< ) ' return n: EIKidBHLIHY
=, B ERIEEETIte () -

fBR =

match (n) where id(n)= "H{' delete n: Zid AV, FHHER.

match (n) where id(n)= "H1{<' detach delete n: BKid IS, HIBRSLA
RELKEXH9IA,

&Eifschema: call db.schema()

FE BEETHEOMOREIR SXTAAIschemart#iE, WA LIEESEE =label
EMPISNMNLE, NREHEBR mibEEAIschemarl ¥y, RTLUERSEL
schemaZ5faAPI, SAfETEcypherfii NER i A call db.schema() .
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(AR
1. MREMNT B CypherEifan<, FLEBANEFEY EFHEEEREHRHLEHS,

2. CypherSif>x fFEAAEHLICRAIINGE, RIBEMARNEEZXEFEENERERBNIRNE
EHIESENERE, BHTRSEEINE.

8-63 Cypher X488 Eif

3. BIAEFRRIXEE, FRENEESENERENEGE, BAReXoT:
o [REF: X8

IR REFEREESTH—NEEEN . THENREESE, XEFRBFEREAR
FHFRRIEN, FEEESHBIURBERTIEEN .

e StringZEL: 1B

o HB{EXT (FFStringzREY, BIE[RE]) @ EE
e PRF(BENN,;0.%): 48

o TE: FEB

8.11.3 {55FH DSL iEEAEaE
GESIZHAY—Fgraph DSLEIEES, AJLAFIADSLR =M ENEGSITHE, FEEE
AR FHIEITEIL, T58: 128815231485 LA ERRARRIE .

B ESBRT:
HENEIS|S4RIBETAE, HRIRIEES IbIDES EmiEs.

2. E%ﬁ%ﬁi@l& BETIZE, JREIDSLES, BATSEY, % “BE" #
1THR(E

8-65 1JJ#a%l DSL &ify

Cypher

Gremlin

| F#=m e

It EERNT, Shift + IR
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DSL EREIIED

FRNEREYN R

i

Match<Vertex> v(['Vivian','Eric']);return v; F/="E8id A VivianFlEricHY= .
e NH&EIE

Match<Vertex> v(['Vivian']);v.repeat(bothV()).times(2).emit();return v; FXRE
18idAVivianggboth B A BN FrE ISR =

o IR[OIFE

Match<Vertex> v(['Vivian','Eric']); return v.subgraph(); &R [El=VivianFl
Eric, LARVivianFdEriczZ alg0ihEE.,

o HithiEG
Match<Vertex> v(); v.pick(1); return v; FRRBEHILECERE 1 =R E .

Match<Vertex> v(); v.pattern(‘'match (n:user) return n'); return v; //{&Rcypher
EaEaREFHIRE

AR

1. MREMANTZSADSLEEGS, ALERAMEPED L FHaRREHRHEHS .

2. DSLEEIFEAEASEICRAIINAE, RIFEMAREEZXBRF2BENETENMANTINEE
HESEMEE, BHERSEINE.,

3. BAN=FRIXEEE, FRNXESENEAENEE, BAREXoWT:

REF: k&
IR REFREFREESTH—XEEEE. EEFENREESE, XEREFEER
THFHREIENY, FEAESHIBIURBERIEEN .

StringZE8y: &BE

fe(ExT (JEString2REY, BIE[RE]) @ BE
sREF(EE04.:0.%): 4&

TE: &

AT 2

return v subgraph

8.12 BEEEEHEHIZETICHE
ER 2 IFEEBHNANCEHPINTREICRE, HERPESEIER THETHE

FHAT5ERRTIE
BEEIETICRNERLRIUT:

1. HNES|IZERIEERE, FMREESNIG0ES | EHIESE.
2. TEWITGremlin/Cypher/DSLEESEEZDTZE, & “BTICR” RETEER
BECEABIR, KT, BKRSE, jobid, FHARTE, HINHEER.
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8-67 iz{TiCH

EFER

BRSO

3. BEYIIHEE:
a. FERITERSKRERED, SREEIEEENT, TUERETIERES “5
_It” o
b. AEBHEFHHITGremlin, Cypher. DSLEIHER, TEATAXEHGA, o
DIBEEZTEREIRE ‘887 .

c. MHEEWELMITHGremlin, Cypher. DSLEEERIFITIEN, BILATEIZIERK
RIR(EFIRE “SHMN7 , ZEOE9SERRATEEIX,

4. MREREBETICREE, JLEGEAEREE ‘7 , BEREEHER.
- Cypher&igxziFjson, txtFMSHIER .
- GremlinZEiGFIDSLE N iFjsonSHIER -

8.13 EEEHIESTHNERSER

HESHhERE, SULUEEACEXEEERNET ‘BOER TERBERE
£

SN 0

EETHERNEARLSRANT:

. HAES|ZERIERTHE, IFMREBES NIHNES | E%RIEEE .
2. 7EfTGremlin/Cypher/DSLERSEEDITZE, &£ “BEER” IET, BR
EFIER,
LBREERREA, SEXERXTETEETN, Bha LA ‘S 1%,
A TESITER, BRixiE=MSH#E(: json, csv, excel,
- WiTGremlinds$, BRHITER, a0, WAEDHS9.V().limit(100), &
WERN:
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8-68 /T Gremlin 75545

- PTCypherips, BRHATESR, a0, MIAE @S match (n) return n
limit 100, EEERN:

8-69 #11T Cypher apS$4ER

] HZ ME -:-rn-':-:l]_.r |I|I' am :_1.-.--.

“American Beaunty (1999)"

oL

“hirplame! (19800°

=

"Come li",’" 1

- 1FDSLES, ERBUTER, i, MIAEEGSMatch<Vertex> v();
v.pick(1); return v, EifERR:
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8-70 1T DSL i S4ER

- WTEX, ERETHE, RTER, HI13, AiTPageRank&Ei%, EER
A

8-71 EIRIEER

8.14 (EFRTIHEIR ABIDESHE

B “TWERNR” SEUERIE, FRT “@idGremlingg<L” . “Cypherdp” |
EIEE. BRESHRISHT INEIEIN T TR A B IR Em =R O TE .
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1. BEEEEERR
Brrs1: JILEERREEENNA.

-  CHRISRS R
g.V().hasLabel('admin').outE().otherV().hasLabel('application').path() .

- BELER: GREERTIETE, B MaRETERE.
BEHR2: K BEERENBXRIFBRIER.

-  SCHRIE: get${E EEJ\X}jjﬁ,ﬁ BN E SR, HHEBERE, BX
BXIRIREE: source=BIERx, target=HlfEx, direct=false, n=10, k=10;

- BELR: GREERHETE, EREAGRESH: SR (FETRAESD
EFlabel BIERAIR ) , MlEx (FE MAEPEEZEabelWBENR ) , &IT/E
BIRIEE I B ERE

BRI BN R KIAIPAE EVURAIEE .

- SKHIEIE: get${NAXIAMIN, HH2EAEIER, MBkhop&ik: k=2,

source=x, mode=in,

- BMESR: BREZSHETE, ERERSSH: NMAx (ETMHERIEE
MFRASEARIS ) , 1BTERIAEEHR ERERE .

BEm=4: HEEE NMabellIFrE R (M1: EHRFrESER/ME/ADEN) -
-  SCIRIE: Lllabel#{TiEiEEE, WS,

- BELE: BREJBBEIETE, TEENESSH: label (FETHIESIE
ZEFrERlabel ) , BITEEIAEERERIERE,

2. {HEETEERIR

BFmR1: HESEEEE.

- EERFRE:
i B TEREAPRE%,
i. BEHREREBLAIHETEE.
iii. ERFREBEMETERIRFRSR.

- BREPR: GREBREETE, NERIE, ERENERE%E, &i7E
BIRIEE I B RRE

BIFp=R2: FREED.

- EERFRE:
i.  MEBERFRREEMSES .
i. EOWERFS o

- BREPR: GREBREETE, ERERNGEEEAPRRENERS
#, = 7EAAEEHETERE .

BRIEHR3: WEMEEE,

- S3FERE:
i, JEERECE M PRI AR LR .
i, EIFFALEB LR ERIBREEFXK .

- BELER: GRFEERTETE, STEUEESETERE .

8.15 {i£F3 3D IRURIMERER

ERILAERSDIRTUKEIIEIRR , HBEEENNEEEISTE .
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(AR
3DRERIIRE(E FAPR SRR :

o ATFER: HziFPagePankEix. personalRank&Ej%. DSLEF. CypherEi@F1GremlinZig
HER.

o BAMIR: RAFEHCypherEiHIER.
HARE LI R B 2DIER KD HTE
3D BRI EKRIE
LAPagePank&iZRY3 DS E R/l
1. 7EES|IZRERLMNNEEXR, #EEPagePankEEHISESH .
2. eEBbETEEST, PREREETELERENETERAETIE.

3. %EZ%IZE_I:%E’\BD’QJ?%E%H, B _ERIENS 2% 3DRYEIE
Ho

8-72 3D WRER

@

8.16 (ERSGEXTHSHHE

LEXENtRETR 7 EHEER, SaILiBd s E XN EEHTRIENDT. &
XAIREER LR RETTRAIINEE, FEIRT-3,

FRLE X DHEEARFNT:
$E1 HNES|IZRERTE, FRRFESNIERESIERERS
£B2 AREX, fSEEPER—ITR, %&E&EPE’\J,@‘E\EH_??JQO
. @%ﬁlﬁ[ﬂ%ﬁ, BEZRHE, ZRSEEMRE .

1
. mi%a_?})\ii,ﬁﬂjﬁﬁ’ﬂ—ﬁ%éi’ﬂ, I RESIHRRE XIS
$R3 FLREXERRFAREE— M RE—FE, FUTIATERE,
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8-73 HHEIEIRN

o EERENM
EhEERENE, ILUEBMREEEFRFRISRIERIBMRESR

8-74 BEERL

=

FUND_PRODV

FUND_ES...
RETURN1...

FUND_ISS... 150

RETURNZ...

name

o —HtES
H(“ Etﬂ?ﬁ%ﬁéﬁ?&ﬁ%ﬂ’ﬂ,ﬁ, ALAEEOUT (iFHHA) . IN (BN ) SEALL
X ) o
- OUT: g, EiEBLlliZsRRR, EafyEbs.
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- IN: BB, EElliZE g, BaizarE S,
- ALL: W@, 88 TOUTHINEIGRIFrE S,

St
SIS EX B RRIESEHIE
BEES

BT R Z BRERIER, BIEBRERERRE.
BNRE: BRI R, ST Crl, BO3EERI =, HEhE— 1 ah
source, S/ mAtarget, AFRTLHE, & “‘BBEEH" .

AR
QELEFEN SAZERA T A, SUER.
BEITERE, BIRBIEPRIR Rl —RIBER.

[&] 8-75 IRZEH

Michael Bay

O

Grosse Pointe

@

IERRERERE

a. ETShift+EiraigEE—ER (LRSI S, BAURSZIMR) -

b. FTFShift+ A ERIEES I —EHR (ATURET R, BAURZ I R) «
¢ HESTERNREERFAGE, ERERETIRE “EERERERE" .
d

FIEERERREEED, TLAIFMERIRERERITRE, BARGR
BRI LARIEIA R

e. BF ‘13177, BREMNREZBDIRIEHRRER.

fEREEIEESEE ( Common Neighbors of Vertex Sets )

- IOEEN4R
EEREHFESEALSERITRES (B ARES ) rEEIesE (BIF4
BHAIRIEAI3CE ) , EMIAMISH N EHALEIEARAINTR,

- BRESE

i ERfEshifti@#HeaiEEm T R
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8-76 tEimEE

i. ERELARE, &R “EEREXRESE .

8-77 B R EHFNE

B SERT T

et RTE

FESH

iii.  ERRRIEOARETNR, SEHFZALI R TIEINEMER, LA
NEREEFTRETIINSH, AERE 5177 .
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8-78 AR EPRIR

AR
EREHIIMIR:
O AAEZIEINRTH IR EBE IR R AL R BT N BIRAIZZEE o

O WiEZIZIMFRRHAIMIR, BIEREIRIEEBEANE R R EFE R B
RREE, RIHEMBEESFHNETREBEDB2MULBEY RERRE

iv. BRGER.

8-79 B
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8-80 TFLER

o FEEN: RECul, EE—HOR, XESMXYERZERATLER—HE
Bl
AR

BAMIRARSISIREN . EnAERane. BaaEtEeE. FaSEE.
o HMRIA: FRINIAINAE.

BECrBEEAPESHETR, “AR->HENT AERREHE—FL. 2A
FEPFHNRAERR, FEPHRIER. METERBRabel, REWDEM.

o [SHE: TILURRRENERAI=AL, BRREERE—.

o MHBR: FILIHITRER/BRN/ZR/Z0/MERIARIMER.
- BR/RubR BEEEh— s, #E#HTmER.
- BR/Z0HR: RECHEPFERBRISIRESEE, #E TR
- HEBMIRR: Shift+ BARZRIEMERS <AL, HITHR.

BERRE, SEEREREAME, SEEBXRAGRRNRLER, WMIATR
fF8E ‘27 .

8-81 k=il

=3

A SEFFEnaBREFEEE! sEElthaalie, S5

101 M 7101 2101

T
(1101) —= (3101) (1101) — (7101)

(11 588
PATRIPRIR(ES X ARIMBR LR =FNA, ZRERAE, BERERE.

STREFRA 01 (2025-09-05) RS © ERmHBRABRAT 99



El5 2RSS
FFisrm 8 EFRElS | R iE=R D TE

$R4A [UFEEE, JEEDRAIEXER.

?EEIJ,LMT\%E}J AREEENIFEM TR L, 2EHMEREZTRAYId, label, BIEEHE

N 0

8-82 Hi¥IBIER

7 id

label

occupation
gender
Zip-code
userid

age

AR

HERSHEETY RN EL. SZTSINBEEXTeN, SALEIFGTRREIEREES
ZHRITERERER .

.

8.17 (RFMNREEMERER

&S | & REesth, SILUMERRIBINEE, WERFIREEHHBIIETNE, 5
BIEHITES.

RIFIRER

1. HES|IZRERF, BEE Z‘EEJ:%E'JE&%H, R RFERIFTE SRR
Bl

2. RERERRING, RASBU TEFRAYER:

8-83 HRERZERLALIN

© HEEA, CETEIMEEET

AR
1. ATHREMEENSHERFT, MUAZEIDEIRGEESES, REHIESHEE.
2. RERNHEBINSSEREERW, BEEER.

1. T‘ E5|ZmiER MR XIEAEE “RIB™ RIR, AEASRETEEREFAIIRERGS

l.JO
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8-84 HRERFRHE

BRRTR/ID: AIRANEN , RERIDAAEZLY, IDHRFENEMN, BTFEA
RIS S MRFRINGHITR S, HRIDINXEHSANEESE.

15,%- ERIERIREBMRFIIEENE.
FRE: CRFRFIREN, EMRIEREE,
BUEERGIE): RERAVEUZZATIE
IZeQRdia): RERRIIZCLRTIE] o
BF5IThRE
" B5E: BRERNRBEREES L. EESRERMReSSREF

HREEERERE, SBERREENES-85F TR, BF ‘2”7 RASTIEE!
RERRFASHIERR, BB N T Z‘EE REB

FRERIE]: TREBAEERE], JFANMTELEERE LIS, SBEMIMAIRERE.,

%%E%T

)¢

& 8-85 Tl

EMEISEES A B SETEEA— ATEHNE

iy (=]
= o =

= R BIRRTAE. FARMSEMIAOMIRERE, BEEEHOEOF
A “DELETE” (e —HEBA" ), BATRRSE e
e

8-86 MIFRIRER

D ©
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" EZ: @8 THMTESEEE,
1) T#: FBIREBAYSONIMHIT T EL, RFRIA,
2) THAERE: LB RE THREBERERIAL,
AR
BIPRE SIS ERIREB MRS, FTLAUMBREIRIIBSE TERER

SRR
AREZEI FRAVREBHITEN, —IXKRBESA—REE,
1. EREFRELZLABE ‘SN, AEANSEE “SARE” BIRHE.
8-87 SNIRER
2. B RIS iR, SEIRHREBRYSONYE, MIAKIRE, BE “HE” T
S
[0 #EA
IRARIDIEFIAGISONSLHF, SARBRIES-SSIURTIER, REEHMRARREITH
8-88 HREBIET
A EE
RENFCSFTEEE, SASESRBESTEEN?
& T HEkiR
ST EE BRI RERIH THEE T HEMIER o
o ItETH:
ERERRE, ERRE RIS MRIRE, P& LA “TH BA.
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Ysource_ip”: " i

“domain_id": "
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AHEAPSMARER, ESIZRSEETFENEMETE. BoHhEENER
mEIE. BEEN TR,

& 15-1 §%—%
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MR

PageRank&;%

NARMHES , E—FEEERSIEREMNR (
HEERGEBHEHET B, FARAIME (15
MEFEEE.

W) ZE
=) R9tEX

PersonalRank&%

PersonalRank&E X #RPersonalized PageRank&i%, 1ZE
IR T ZBPageRankELERVBAE, FIIFEHERLENIKIE
Tt EEZTENEEMN . SPageRankGEZAERIZE, 7
TIRIEBYATERS T R ANA O ERE08 Kk ik 4 BP9 R
4%, PersonalRank&EEEMENITEFIBRBESLL (1-
alpha ) B9E=RIREZIsourceTr =, ELETLAE FsourceTs
RN E NS T SRR SRR E M

( PersonalRank{BEtks, XtsourceTysafytBtt/EE4#E

=)o

kiz&% (k-core)

k-coreREIEIEFRI—MEHE R, BLUTEE N TR
., EHEEREF T RERMEERNSEEZ—,
BYFRIZIE 7 T mAEREREN o

k&% (k-hop)

MESEE, BIEREMEER (BFS) , HEkESZX
BRI m . HEINFEFRAESego-net, kBEE X
£iR[Elego-neth 5 =AINNEL

BIgE812 (Shortest
Path)

BFRREICHRFIN— UG X TR, SESHKES
TR EIRIRIEERR

SRER (Al
Shortest Paths )

AT BRREICHFPRI— I RHFXTR, SESHEF
T R Z BRI R
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8% R
BREEE (SSSP) | EitFMILWEE, fE— TR (RARTLR) , Z8

REHNZET KB RZIERS T RIIRERERE.

XBXE&#R (n-Paths)

ZEZATSHEFRT R ZEEKEXERRINREEZ.
BREFXEDHT. BERIT. MERKFHS.

ZBEHPOE ZEPOER— P REIEEMIIAT SRIREIERR

( Closeness 1Y, et ARG EEENZT REREIEMT R

Centrality ) ROBTIEHEEE . TR “Closeness Centrality” #/)\, EPR
FEEPILEESC,

IREERE (Label —METENFEEZI S, HEARKERACEINST

Propagation )

RAMTERERETUNARFICT RAWREEE . FIBEEAE
HXFREZE, TREEeRIMNRNEEE, HOxRTM
M SRRRLE, HRAREEEUEEEEEMT <.
rEHIEMGRE— Rk, TUANERESERERTIRE,
TRAELERX, mSEERERE.

LouvainE%

ETERENHKAINER, 28 EERERR LE%E
ey, FHEBRKMEXERIHTXKES, BERCERE
EAUWE ML XMBAINERE

KEXF (Link

Prediction )

HBEMNTE, BiEaccardEEAATERN T SR
2E, MNP RZENERXEK,

Node2vecE;x

BidEAword2vecE %, EMEHAIT RRETEIRRLE
18, BESxRT SIS, Node2ved@iZEHESEPF]
BIHSHQRERNEN T RH AL, 5 aBFSH
DFSHIIRS, EIEMHIRIELLT1/P, BIHIRIELLT1/Q,
BN RERERSINENE, RIREMNENERER.

SCAYHEE (Real-time
Recommendation )

—FETRIFEREALIIEERL, BEBEFSRA
PRIBEEES. XENEFRENT . ZEEZIUE
F A BN S EER TR LB MR, EAILIERIA
T LSBT RIS

HE4PFE (Common

E—MERNESESIEE, ISR BRETEE

Neighbors ) IBET =, BEMAIIHnSHRIEEFR . HEM
HHERGENER, H—PHEURIN T RZERNEEX
EMEEEE.

EESE EEDENRESTHN—FE, STRETREMEEE

( Connected
Component )

%, ZEERALENDEEESE (strongly connected
component) , AEEIREFEHSEAIAEEEBSE (weakly
connected component ) ,

ol
AEETEBINEREEENE,
EHXELE (Degree | EMXBESXTEREIN HRSMAZDELHZIEN
Correlation ) PearsonXBA R, EARFLEFSEN D AESETINSE
T EHRE,
=fit# (Triangle AEELNAED, GBS =aF1 8. =A#EZ, €
Count) XEP P SXBEENS, BRFXRHTE,

MAERRAS 01 (2025-09-05)

IRIERE © L ATITERAGIRAT 181



El5 2RSS
5z =12

15 El&£8%

Coefficient )

LXK,

8 R
BREZRH ( Cluster REFHERT T EDP O RREREENRY, IHEE

N, EPISCRIMEE, TEHEASERIMESTH, BT E
SEREERNXR, DTREoSERTEI—A™ENE

15.2 PageRank &%

whix

Efm=

SR

PageRankEiANFRM AR EE, B2—MEAERSIERENT (TR ) ZEEERE
R T ERIRR, ARGIIMER (5= ) ARXMEEERN

o MR NIV RSEMMNIREHEER], HAXIMNRALLKEE, thFieE
PageRank{ESIENES -

o MNR—/ PageRank{BEREHIMITHERERIE MM, ABAMIEEEIRIMAY
PageRank{BESIBMN RS -

PageRank&EXEATMIHIF . HRXMEBER AN EIESH=.

2 15-2 PageRank &S #iHA

2¥ =5 | k88 - it BYESEE KANE
WA

alpha & WNEZR# (X | Double |0~1, AEIE0 | 0.85
FRIEFBEE) 01

convergence | & WSS E Double 0~1, A~E3E0 | 0.00001

01

max_iteratio | & BERIERIXREL | Integer 1~2000 1000

ns

directed & SE5Z[EIHY | Boolean | truegffalse true
ys1E

(RERTY: ;|

o alphalREPHEHERREY, tLIRNERREY, BEREZANITTEEHZE.

e convergence IENRIENE N RIERT DIREAERMRIEIHMERINFILIR, S/NFX/MERT
NI RS, BiEfELE,
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AEREIN

WEFERE ( convergence ) RERAER, ERESEMZIE,
]l

mEES IZRERNEEXA, BEZEETHTRIE. BEMREFNEREEST
E.
HINZS#{alpha=0.85, coverage=0.00001, max_iterations=1000, directed=true, it

BERPItop T RAEANNFEZERTESRERX, TaA/RIEPageRank{ERIA/\FK
X3, ISONERZRRAEIERKX.

15.3 PersonalRank &%

R
PersonalRank&j% X #RPersonalized PageRank&i% , iZE XK T2 HPageRankE
ERRAE, A BEEHEEAREITERS T RNEE M . SPageRank&EEZARERIZ,
R TRIEEYTEPZ T 2B EREEE M PRV BIF, PersonalRank& L7
MENATERRERBEEELL ( 1-alpha ) A9EERIR[EEsource T, FHULLRILAETF
source T M MEMHIIT EMET SREXHFIEEM . ( PersonalRank{E#S,
source T mAEX M/ EEMMS ) -
ERnS
PersonalRankE;LEHTFEMETS . FRIEFHINEES S .
23508
%% 15-3 PersonalRank E5;ES#i51A8
28 BEWE | 15EH E-Sid] BESEE 2ANE
source 2 TEA9ID String - -
alpha B WNERE Double |0~1, A&¥E0 |0.85
#
converge | & WESHEE Double | 0~1, A~&3E0 | 0.00001
nce 01
max_iter | & BRERIRE | Integer 1~2000 1000
ations
directed | & E5E[EIH8Y | Boolean | truedffalse true
1G]
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(AL
e alphaREMEMRES, LIRAEBERESY, 2EZRNITERFITS.
e convergenceE X EERZ N HBERT LINERTHHIEIHER N LR, HNFXNME
AR EWER, EiXELE,
EEEIN
WEFERE ( convergence ) RERAER, ERESEHZIE,
ANl

REEESIZ2RERNEEXA, BEZEETHTRIE. BHREFENEREEST
HNZS%source=Lee, alpha=0.85, convergence=0.00001, max_iterations=1000,
directed=true, IHEERFPPtopT RAMRNFESRTELERX, TRA/MRRE
PersonalRank{ERIA/N\KXF, JSONERLBRETHERKX,

15.4 k #%&E5% ( k-core)

Wiz

ERm=R

SRR

pEI=E AN

Nl

k&% (k-core ) REIEZPHN—MEHEE, AUHEESIMTRIEE . HitE45E
RO RERZERERNSEEZ—, RIFEILT B RANEREEES .

kiZ&i%x (k-core ) IEATFHR A . ERNEETHS.

% 15-4 k &% (k-core ) %415

S8 il’éﬁl‘é‘ 1538H XH | MESEE BUAE
k = ZE Inte | XKF&EF0 |-
EESIREZHMATE | 9¢'
FkEIT =,
To

BMASHEK=10, HEERPEZHXTET 10T RERNFESERELEX, TR
EREREZECRXE, ISONERERREEIERK,
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15.5 k Bk&i% ( k-hop )

BEiA
ERIFS
SHRAA
FEEIR
Al

kBFEE (k-hop ) Mtttk , BT BEMTEER (BFS) , HHKESZXEXRIFAE
T, HRRFEFRERR “ego-net” , kBFEIZRIRElego-netFTI=AIPEL

kBkEE (k-hop ) BRFXRELRI. MMAFN. FRIEESHS.

= 15-5 k BkELE (k-hop ) 20

2% i.’:‘%\ 588 Sl BEEE FANE
k = BEEL Integer (0-10] -
source | =2 TERIID String - -
mode | & Fma: String OUT, IN, ouT

o OUT: Btk ALL

o IN: iGAIAHE

o ALL: X[alBk

KB, BE=A=ET
RIEAETEEL, 13X 6B LIESEIFIE A
BFSIZINIEER,

EBIEE SREROEERN, WERTRE TR, BN EREET
.

&M LeeTT R HA =B X RARAIFE,

BNZSE k=3, source=Lee, mode=0OUT, FEISERELEX, ISONERESERE
BHERK,
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15.6 BFEIRIEHE ( Shortest Path)

iR
BRIEIRREEL (Shortest Path ) FALRAEICIHARPI— M SHEXOR, SESK
EhRT a2 BREERE
ERG=
BRIGIRZEE (Shortest Path ) EBRFEARRIT. MEMKERS.
#1588
% 15-6 RIEIREEX (Shortest Path ) 2%5AH
2% =45 | 15 #H | BEEE ZHA
Whise =l
source = EINISRAYES | Strin | - -
=ID g
target 2 BINERIRA9E | Strin | - -
=ID g
directed | & E5#ZEi108Y | Bool | truegifalse false
Y=l ean
weight | & B EE Strin | DHFFEHR -
9 o Z=: B ERUINE. FEEERIA
ﬂg “1 ” o
o FiFER: WNAYH ERIEM
BIEANE, HE LAY
NEMHRT, NEBIAS
1,
A8
1B ENERKTFO0,
timeWin | & FBF#1TR31E | Json | BEARESE15-7, -
dow WiEAYEEE B8R
timeWindow B eI A~ iFmweight
HISRIEER, BltimeWindows
weight AT ERTHA o
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HPFPigEa 15 & 58%E
2 15-7 timeWindow SZ47 8
S8 =8 | %8 X | YBEE 2hA
WA B =]
filterNa | 2 B #TAFENTEAY | Stri | F&FSR: WNSALLER | -
me At 1alE MR FR ng | BH(EARTE
filterly | & FEREa EIdiE Stri |V: &t BOT
pe ng |e: 1k H
BOTH: =#0is Lt
startTi | & FCyaAda] Stri | DateB==FRakATa)EL -
me ng
endTim | & £2 | A1) Stri | DateBY==fF SR ek At a)&; -
e ng
AEEIN
BRIZIRIREE (Shortest Path ) RIREI—RRERKRR.
ANl

It&E MM LeeTi REAlice T R —FRRITHERER .

NS #source=Lee, target=Alice, weight=weights, directed=false, RiEIKFE

FERELEX, ISONEREBTRASRGERK,

15.7 £REKEE% ( All Shortest Paths )

whig

DREREREX (All Shortest Paths ) FALABRENCHARPH— N RHEXT™M, 5

ESHEFRT R ZERNPTERERR.

1EApS
SERIGIREEE (Al Shortest Paths ) iIEARAFIREFIRIT. WEMKE =,
2508
% 15-8 £RITIREZRE XL ( All Shortest Paths ) S5 AR
28 =a% | A Eit) HEEE BUAE
i%
source = MR | String | - -
=ID
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2% =AY | %A it BYEEE FNME
ik
target = NSRRI | String - i}
=D
directed & S2EZEEIBAY | Boolea | truedmkfalse false
Y1) n
RSN
o
ANl

wRig
ERn=

SR

ANl

HINSEsource =Lee, target =Alice, directed=false, ItEERELERELEK,

JSONERZRTAEEIERK,

15.8 RREREIREX ( SSSP)

BREMEREE (SSSP) HETEICHAI— MR TR,

HETR) HREERET RIREREKE.

BIRRIQREE (SSSP) ERTMEIRA. RERITEFHR.

% 15-9 BRRIGIREX (SSSP) S#iRHA

SBHMNEEN—IT= (R

28 EARWIE | A8 S BYE;EE NME

source = TERIID, String - -

directed | & SE5ZEE1H89 | Boolean | truedifalse true
1R

IHEMLleeT Rk, BEHRETRIRERERKE.

NS %source=Lee, directed=true,
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15.9 ZBLIRIREE ( n-Paths )

R
KEXIRIRELE (n-Paths ) AFSHEFHAT R 2 EEKEFRERINEIER,
ERpS
KEXIRIZEE (n-Paths ) EARTXRED. BRI, NEMYEF DS,
S#5B8
& 15-10 XEXIRZELEL (n-Paths ) SR
2 =AWYIE | e 2 | EEE HANE
source =2 N SID | Strin | - -
g
target = BIANIRRLREID | Strin | - -
g
directed | & EaEELNAD Bool | truegdkfalse false
ean
n B RN Integ | 1~100 10
er
k B =234 Integ | 1~10 5
er
ANl

NS Hsource=Lee, target=Alice, n=10, k=5, directed=false, ItEEREETR
FREX, JISONEREEREEIERK,

15.10 EZyESix ( Closeness Centrality )

A
ZZROESX ( Closeness Centrality ) iHE— " REIFFEHMEIAT mAYRIEEE
BrEIE, #TEREA—HHE. EEHOETUBRGEEENZT AEREIE
BT =AYRYEHREE . =AY “Closeness Centrality” #k, EfERFEERSPIUEHRSE
EAHC

SRS

EZHEEE ( Closeness Centrality ) ERTFHRMET R BT RARESFG=.
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SR
% 15-11 EZdEEX ( Closeness Centrality ) %A
8% i.’:‘"\ kil =il BEBE ENME
source | 2 WMAFETENT | String | - -
=ID
5l

HNSEsource=Lee, TELeeTRMERFFILE, ISONFREEBRETHEEREX,

15.11 #r&=1&IEEZL ( Label Propagation )

A
IREEIEEIL (Label Propagation ) 2—MEFEINFHEFIHiE, HEARRE
AEfre T RS EREMNFRIFC T R EEE . FIFERNENXREE, T
REFECEINRINEERIRE, EORRAINTROBE, PafrSgBiUEERE
HLEMT R, IMSHIEMGE—NEL, LA TRESHEHRITIME, TREEUE
B, IrSHBERER,
ERG=
REEREEIL (Label Propagation ) BHFENERE. TSifEE. #RAWNEHS,
SR
% 15-12 ISEBEX ( Label Propagation ) 221588
2¥ =5 | A XKH | BEBHE KNMEBE
Whisk
convergen | & WSS | Doubl | 0~1, AEHEOFN1 0.0000
ce e 1
max_itera | & BEARIERIX | Integ | 1~2000 1000
tions 34 er
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FFsR 15 EEEsE
s 27 | ¥7 | REGE ERAE
initial N = FFBEY) | String | SEF&FE, -

SEALHTEERY o T HETRSEHE—

RIS EEITIAIIRES; BT
S EETT SR HESD
BRI .

o FiFER: BHaAIRIRNAYE
HFEREVEE AR IRE
( 2B Hystring, XFRE
RENR, TIRTIREFER
®=) ; ERFefmIED
TEARE, FUUAREIT SFR
FHIE R -
izl
HinitialBYEIEZRT, MIFEEY]

ISR, HHENATO,
INFRIBEL

FEEIR
IRSEIEELE ( Label Propagation ) BRAMERIDIEIRE .
ANl

HIANZSHcoverage=0.00001, max_iterations=1000, HEERFEEFETREHNFES
BrREsEX, BameRIEAEREREXE, ISONGERSEREEISERK,

15.12 Louvain 8%

VAT
LouvainEiZRETFEREMH R ANEX, ZEXESEFNYR LHENRLT, HB
BEE RMER I XM, HIMEIRRRARAUE M X MERMERE
SRS
LouvainEiXIER T EIATE . BEXABREE RS,
SEUHAA
% 15-13 Louvain &S5
S8 =AWk 158H i BYEEE EHAE
convergen | & WES#SRE | Double | 0~1, AE#EOFD | 0.00001
ce 1
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FFisr 15 BEZSE

SH AWk | B ESid) BESBE AME

=
max_iterat | & BmAIER | Integer | 1~2000 100
ions RE

B ERE | String ToFRTER

iy
H}

weight

[

4
s
b
X
Bt

EiSpalld: )y S
BEINE,
SEnREY
RBMHERT, X
EIBRUAS
“ 1 ”
188
B ERENAKTF
0,

LouvainEZEREMEEIIHTRER, MREFERUESR

HIANZS#coverage=0.00001, max_iterations=100, itEEIFEHXNFESET
ALREX, PREBRBERARMXEKXE, ISONGERERBREETIERX,

15.13 KEXFNE;% ( Link Prediction )

EEATS
KEXFMEE ( Link Prediction ) 8RN R, RiBlaccardEERAITER I TR
AUBEE, TlBRZENEEXR,
ERG=
KEEFUNESE (Link Prediction ) BTN EHIFRERE . XETMNFIGES
SR
£ 15-14 XBAFGUESGX ( Link Prediction ) 2588
2H EEW% | 1%EE it BYSSEE 2IANME
source = HIAESID String | - -
target = BMAZSID String | - -
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Nl

HBINS#source=Lee, target=Alice, IHTER NPT RZIBAIKEXE, ISONEREER
EERERKX,

15.14 Node2vec &%

iR
Node2vec&LXEiTFABword2vecEi%, IBMEFHTRMHEEIRA=E, BOEFRxr
T3 RHYHHIE
Node2vec&E X @I EHIRSE] P FIRIHSE Q REMMNB N B RHENMENLE, 8
BFSFIDFSHYR S, ELIEMIZFIELLTF1/P, BIEHMERIEELLF1/Q. 81 B RERERZS T
N, RRERMEZRISAES,
SRR
Node2vecEiAERTH RINEEBIELLR . TREWELIMELLER . HEREEGS.
SHUHEA
2 15-15 Node2vec E;ES #0508
2% =5 | %A | UEEE A
D5 =l
P B EEES4 Doubl | - 1
e
Q & BIHSE Doubl | - 1
e
dim B BRETAERE Integ | 1~200, E3E1F0200 50
er
walkLen | & BEIN Integ | #IXEX1~100, BIE1F0 40
gth er 100
walkNu | & B TREBETL | Integ | $2IXEX1~100, E3E1F0 10
mber =K er 100
iteration | & ERREL Integ | 1~100, E3E1F1100 10
S er
EREIR
To
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ANl

BMAZSH P=1, Q=0.3, dim=3, walkLength=20, walkNumber=10,
iterations=40, BEIB M HRN=HREERT.

15.15 SCASHEEFEE X ( Real-time Recommendation )

BhR
SCATEEFEIE (Real-time Recommendation ) 22— EF NI ERBAISCATHESE
%, BEBEESRATRBOEES. REIEFRETE S
EARnS
SCATEFEFEIE (Real-time Recommendation ) BJLAREF [ SEWEFNN SSEIEHTIEIR
AR, AL UABEPETIRIEEFHBETRIEE
EATEE. tRXEFZMGAEERS.
21508
% 15-16 SCATEFESE ( Real-time Recommendation ) S%4i5iBH
2% |25 | KA X8 | EEH 20HA
WhisE B
sourc | 2 TEMID, ALURZSMND, mEBA | Strin | source =A™ | -
es #8i930, IREnterfBY4ERINTS g HAEBII30
50
alpha | & WERH, HEWLK, £, |Dou |0~1, ~E#E0 |0.85
ble 01
N B SRUMEL Integ | 1~200000 100
er 00
nv S TFEIIRIRAIERSE: (RIEET | Integ | 1~10 5
T RIAERE I ERIME . er
izl
WF— =, NREEMYLEET
EHRnE, BRAERIERELE
“nv” , MIZT sSIC NIRSEHEERY
REl=
np B TFETIRIRAIE RS (RIEHRE | Integ | 1~2000 100
TENE er 0
izl
EE A source s RAYRIEHES TS K
El “np” , XFTFiZsourceTs mAIBEH
TEEISIRRILEER o
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FAFiER 15 BExs%
2% | 25 | 1A HH | EEE 2HA
Whisk B
label | & HERMERIRAIZEER, Strin | T slabel -
bt} g
o HENTHT, BAEESAIZEE,
MHERRRITESER,

o XHMER, SBNITEERPIIR
HEBZ “label” RISRIRE]

direct | & EAEEIAEME . Bool | true @ifalse true
ed ean
(0 %88

alpha REHIEMRZE, WIRAERRY, REEZRIHERFILE.

AEEIN
SERFMH, nvilnp#/)N, SCAHEEFEEL (Real-time Recommendation ) 128145
HR

]l

HINZS#sources =Lee, alpha=0.85, N=10000, nv=5, np=1000, labelnZ,

directed=true,

IHEERFRItop T REMNFESRRAELERX, HRAIMRERZRIscorefERIKX

INRXH, ISONERERTEEHSERK.

15.16 HEEPEEX ( Common Neighbors )

WA
HEEPEEE ( Common Neighbors ) E—fEBHNEARESITEL, AJLIBEIHBED
TREAEEHNSET R, BEMtAIMHRIAEFRIRETR. AREEEIgIE R
B, #—ESHENRN TR BNEBEXRINEEREE,

ERZ=

HELBFEE L ( Common Neighbors ) IERTFERE . HRXESMBANEFITS
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FPiEmE 15 BE£5%E
SEUHEA
= 15-17 HLEIVESEHGRP
2% E?:?M\ 1548 X | BEEE EAE
source | 2 BAESID String | - -
target | =2 BINLZEZID String | - -
EREIR
To
B
HINZS#source=Lee, target=Alice, ITEEREERELEX, JSONERESERE
BEERK,
15.17 EEBHEHZE ( Connected Component )
ER
EEDEAEREFI—FE, STMETREMERERE . TRBELRNARER
932 (strongly connected component ) , AEEREFHMEAIAIEEERSE (weakly
connected component ) ., EEHEE X ( Connected Component ) +EEBEIRNE5S
EBEDE.
SRR
To
B

BEET, HEEITTRABRNEESE, ISONEREBREERERK,

15.18 EFKEXES X ( Degree Correlation )

BhR
E#HKELES XL ( Degree Correlation ) &AL LR SMZRAEEZEHIPearson
X RY, ERRRRETSEHT SRS EHTSEE,

ER=

EHKEEE X ( Degree Correlation ) EBRAFEEENEIFEHAS .
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SRR

ANl
BEET, HEENEHXEKE, ISONEREZREREEHERK,

15.19 =AitHEX ( Triangle Count )

BiiR
=RiHEE (Triangle Count ) SEtEFR=ARAN . ZAKMES, REEFTHX
PZEHS, BRXRETE,
ERnS
=fEit#E% (Triangle Count ) BRTEHRENEIFIEFZS.
SERA
%
{sEFRi5AR
T RIS AR SDER .
aR]l

BEiE1T, HEEN=AITE, ISONEREETERERK.,

15.20 B2 ZHE X ( Cluster Coefficient )

A
RERHERTR—NEP T ERERENRY ., EWLHNET, THEEETEOME
F, BTENEEEEESNXR, TREESBaTEY—HTZHANXER, BE
EHEE ( Cluster Coefficient ) BFIHEEH T mHRERE,

Bz
BRERHE XL ( Cluster Coefficient ) iERTFEr=2ERVEFETS .
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