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1. EE
——(ERESEENEIESHITRUNER

——EFIL,\'TE%% (Centrality)
\ ——#XEjE (Community)
——IRREIE (Path)

——HBIUERE (Similarity)

3. AiREES

——Elgk A\ (Graph Embedding)

— —ESEFRHEZE/Z (Graph Convolution Networks)
——EEESIMZ (Graph Attention Networks)

——EB4%%i888 (Graph Autoencoders)
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22 >
gif).

ERAEEENETESHTRILAIREKER, aJLURIERSTHESFEEEMELASTRRY
ZERIBDKEX,

Design Schema

L

A

Y Map Data To Graph
@ loadData

o

Explore Graph

<> Write Queries
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EEUEETERTIE (TlgerGraph)

Workflow and State Transitio

Creating Definitions Handling Data

DROP ALL

o — RS S SR SRR
et ——» | ®UtSchema |~ ssppmeEsk, igitSchema

- ‘ (EsH)

— R, BT HEsE
SANERE | fEcs iR, &
‘ TN

CREATE ONLINE_POST
JOB p1 FOR GRAPHg

I RUN JOB 1 USING..

1
CREATE QUERY g1
e FOR GRAPH g1

R ——
I INSTALL QUERY g1, g2

L

— | WEEEHE | prlusskmasESe, F
AESIRE A TEURS

&= % 1
I RUN QUERY q1()
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BYEEERRZKREFNEERRER, BEIHZR
BREREFHERESIIMNMEKRRENZER,
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HBII RS IR, FIRETBRIEIESBESIA
RIREZRS, REREHR, SR,

@ © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |

RIEEERI T IRSS BhiERP SRR

Perfecting IT service and favoring clients 'success

China Etek Service




EISZRITE M M A

BOERRTARSS BfERF SRR

Perfecting IT service and favoring dients 'success

w © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |



E'JI[:,\’I‘QE%;% Perfecting rrﬁffff;;Efirii?%iiiiii % Tﬁﬂislim
hESxE: HETREEREENAREENEERERE
——EduvE (Degree Centrality)

——rFiCME (Closeness Centrality)
——hA N ME (Betweenness Centrality)

——F'TEHF% (PageRank)

High Closeness High Clustering
Centrality Coefficient

High
Betweenness
Centrality  Triangle=4
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——EfE (Degree Centrality)

[9+48]
EROERZET RSP OENREREERR. — 1M TREESRAHEREXNTREY
EROEES, ZTRENSTHEEE, WTaEE, RESHIFEHE/ANE/EA
E. FEIENE, BTAENXENSHTWEARAR, £EALLKE, EROEEE
EREMENFRA,

[it&]
BEFITTRIIEE. NERIE,
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——BEHRE (Closeness Centrality)

2NyB
[ I —FI] Closeness centrality:

P OERMRENERFE—TRSEMT RZENELREE. et sveraue shiortat

}Eﬁ_/l\_'ﬁ)f—\'_@']ﬁﬁ ﬁ Hﬁi’fﬁ){—?_{ E’J%ﬁéﬂ%’éﬂﬁ%iﬁﬂﬂ**ﬂ}é HX1EU§& distance to all other nodes

kEREEEFROE, BEhOVEEENAREEMNDREIE s

R ANSEERANTHRKE, ANTF—N 55, SEER s P

MRrET R, IBABRIERERO A, l.@ /
Highest closeness ()

[i+%] Avgéjr’\:r:c‘s;;:ath V l ©
TREFAEMT RE&EREKAAIEIZL o — 90—
!

Q

Lowest closeness ,
Avg. shortest path:
247 =343

©
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——HRHrHE (Betweenness Centrality)

[/+48]
PO EN T RERER RS E R ZIENXT RRIEEM,
FAFROENARZE— T REBEREEER N ERZ BREREN
RHORE. — M TPRAL PN RIREHS, ERNPNPOERBEX,
EEBIRENREE, NWFEERA—ITREERERFRIVRERLA
FTERIRIERIZRIZE.

[it&]
ZNETRNSRERERE / ETERERZIEE g
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——EHE® (PageRank)

[7+48]
— N REN"SoH HEEEERTENREE
FMRRE, F— P REEIEEELS TXhZR
K—E, — \"NENEREZPageRankZEHTE#EM
ENRENEERSITEAEEN, Bt—E
REZENNTHESEREER,

[it&]
RHENT AR FIIERank(E, ARIELERRBRE
(BB ERERank, TIEFETLELEI—N T =AY
W) , #EHfTRankBINIRUEIR, 1ERLLTFEEE]
ZTRAIRankiZRE,
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PageRank— 210 EFFiR5! J

B

RIEERREPINFBEKR S, BIHAE
RERHNANITEERPZANRZEEE,
ERZEZEINEERM R FHPageRank
BIAITEE T EFRpPageRank(E, BEid
PageRank{BRI K/ MABIEEZOEF,

1
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HEXEx: SEHEPNTRETHEXY D, SREREEEEEGSERI
MNP RES

——1EBSE (Connected Components)
— —FRE1EHE (Label Propagation)
——&X&Ej% (Louvain Algorithm)
——=f1t2% (Triangular Count)
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——EBfHE (Connected Components)

[ﬁf”]

1\\\9”%%-&%{1 (1\\\ /r\l_\-_l\ ,r\l_\-_l\ \ \\\) *HLI )\.J%I_(\_‘_ | :I%-/\\\J\E]\Eo _/l\jEjE
EPE,%-\W TREEKRE, Fl—MEETEME— K,

[it&]
BEURENT RIAAR—MEXEIA.
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——iRE(EHE (Label Propagation)

[7+4R]

*U%?&?Iﬂégqjﬁlji_ '{113/\\\5’31:T\_‘LL1T§1:E1§}§1 ]\E network label propagation
HERERIBNT T REERE, NMiXEH XD

[i1&] % - %
(1)?]@?@%,“& fﬁ—/\ﬂﬁ E’J*j_;\_mo at each step

update each

2) WFEN TR, EREMEMETRAIREFFIHITS  node's label

ﬁ,Fmﬂ ﬁ?zmmAhum SUETHA, WY bl

SEMRERE—R, BEHE—1. f%ﬁ& %iﬁé
) KRN, RIS SRS, B A

SRBBMALL,
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——8iHE (Louvain Algorithm)

[MB] LowainEZEETFHEAENTKEX,
RN EIRARAUEBNFIENRRE, ERE
TEWNT:

1 kik;
Q=5—x ;[Az'j - %]5(%%)

Hebhm AESIANEREE;
kiR RFTEIEAET R BNANEZF;
Aij BT R, jZBE9LIRE;
i XD RIFTEINHTEX;
SEREIZRN: Hp=qits(p,q) 8 1, BRIAO,

RIEEERI T IRSS BhiERP SRR % RIS

Perfecting IT service and favoring clients 'success | N\ Crresexsen

[it&E]

(1) BEFIEINTRER—MHEMATEX,
Rt XAYEL B 5750 R EUER ;

(2) BT R, KXENETRIDEEHE
BNMBETRAAENEX, HRESERSS
E/RRIRREZMS(Q), BT RiDELS(Q)
ERARIBBNBET RATERIHEX (3) EE(2),
BRI BT RIUFFRHE X AHERL,

(4) MEHITELE, KRIBER—MLXAY

TREER— TR, WM RZIER
HINEER N H T RRFERETRRZEE
ERYIONEZH;

(5) EE(1)-(4) EEIZ M ERIRREAHFE

LEEEALARN,
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——Z=f1it8 (Triangular Count)

[+4R] |

— A TaEsh, BEE=ATXERE (BREER) I — =
TRN=8AN., ZAEXE#EHS, XK Graph Analytics - Triangle Count
iZ,'f—\"\%E’JTj“,mZIEU%?i_%m tBalA= %l‘l‘*ﬂl . Clustring cosfficent (CC) is 3

measure of the degree to which

1’Ejj Tj: . § EIJ *IIE g nodes in a graph tend to cluster

together;

@ * Calculation of CC can be tuned to
counting the number of triangles

U
[i.l-%] ) around one particular node in the

graph;

}A{E%ﬁ n\\ll:I:IIE LWrL}:@éUE;E-D Ay W ! \ * CCindicates the degree to which a

node’s neighbors are themselves

B— =, BRETAETTE=AET M S -
B}% L\/L 3 El] E_I- ° transitivity of a graph;
CC(v) = Fraction of v’s friends who know each other
- Count: number of triangles incident on v
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EEREFE—IF

SRLESCOSRRT

RIEERITIEEE, 8FEX
EFS. £S5, BMIES,
IRES. APPIKSHZIEIRIX
BREG, ARIXLeRERE A
EIFRAXRMBE.
(EREEDEFEZRETAE
E’J?%Z-EA;MZIXO
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EERESEE

oft
|

SN i)

— N E;W¢ ATAEE—iK
SOE, 8%, ENFENS. e
sz E \g%E%LOﬁML e

393821267

HEES R, AER—MEES &
R B R A E AL,
SRR A1 S R A
B (BRI, REvE, B ,
BZ) BB AIAEER Wi, F 4 \i 2.
ANEEA (FIESEERIK) . \AA ]

791284991
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REEE: BRATENESE/ BRI
— —IRERIRM (Cycle Detection)
——B/NERRS (Minimum Spanning Tree)
— —EFEH812 (Shortest Path)
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——IRI&IRM (Cycle Detection)
[7148]

HE— M UAEATIRESY. FEEHRMENIE, TES, D%
HIRRAOFRES, BETRAISERRS . FRERIATLUOSRA SRS .

| [2] 3] output: [2, 3, 4]
[VI-%] i=0 (1) [ @) (3) G) i=3(X) @) 0 ®)
Rocha—Thatte cycle detection algorithm [4][3] [1’2_3'

@
halt E: g% 2.3 _ halt halt
-1 O—Q ® DO
B, 4 2.3] '
O, O
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——fR/EREM (Minimum Spanning Tree)

(/48]
Ep: —MEBERIEMANEEEN—TMEETE, HEFEBEFTETHTTR,
BRERIUMK—ERAIN-15%10, —HEn T RIVERNERNEn- 1508, WNRERK
WRERII—FE, NWBESMIA.
BANVERR: EEBEREERNT, FIBURNNEZM&ENIERN, FRARNE

PR o : .
Minimum Spanning Tree (MST)
+ Problem Seclect edges in a connected and undirected graph to
[it§]

{:? form a tree that connects all the vertices (spanning tree).

S . S
K r u S ka |%;£ ’ P rl m %;%% ° m minimize the total edge weight of the spanning tree.
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——RIGI8E (Shortest Path)
[7+é8]

fr,%;! HEER T RZENREERE. SHORTEST PATH PROBLEM:
[(i1§] o Given the graph below, suppose we wish to
DijkstraBli%, FloydEiX, SPFAEE, find the shortest path from vertex 1 to vertex

Bellman-Ford &%, 13.
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KBNS E— Rkt EE R IEISHE

BR ERITHIRERX L
S, KEIBRRREKET
ZFREFEHITIRERTA,
BN .

BIENA: EEFPRIEIKKER
Pz, FRIRERIRNEE,

BRFLING, SHEEER
Ttk Bk R SRS, LANGE
BRPRNFEMIAIXKIER, NEEE
WSHIERHEZSE,
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IRREIANA

RESRNEE

Rkt ZER RIS

B5. FMRIEBEEIEIER
FIRGWTR, MPEEERERIA
BEER, SHRIBRIAES, KK
INT 3SR FRRIRFEEXG.
HiZNA: EEPRERREMNS
T, FARBRRUEZE EREA
HBRIAE, oirEERREPAIE
HEXR, AUAEARISRER
He=,

RIEERITIRSS BiERPELRRE

Perfecting IT service and favoring clients 'success

S Rz




*Hﬂ«l}g%if . %&J‘EP?E%%IT BR55 .EDJIEE%P%&EEE % DRI

Perfecting IT service and favoring clients 'success

B FRENAS S
— —RIAFE{LUE ( Cosine Similarity )
——RFEBLUE (Jaccard Similarity)

* o
L T u
. e A e ~
* e/ e o . | ®
-7 ,K 'l .
w = <7y 07 . sim(u, v) > sim(u, w)
e o ° “ ’ '5\.," o
o9 \ ’r""’ ° ..'
~_e o
‘. ." V a 1 (_: ____________ v
o o 18 <]
0‘0 o " ¥
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——RZBMUE (Cosine Similarity)

[N48]

TRANT RBHRZBIUEENI: (AdotB)/([IAll *|IB]])
RENARIMERNEZXINITTRAMIETRINTD, MEFTRINAREESITENX, LA
BIONERY, BURPBENERY). WFAFKRENBUUEDT, JUSEDS
AJ[EIALEE (Dynamic Time Warping)

[itE]
TR TR, HEAKR (RR) NSZEeH, BRI,

Cosine Distance/Similarity

Item 2

Item 1

)
~
\

Cosine Distance

Xy
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——RFEIEEIE (Jaccard Similarity)

[/48]
TRAMTEBINARRERLUEEN AT RASE
FEH B ENRET REERUAET RE
2, JaccardRBUTENER I T RNBEES
HNESEE, LSREERN T RAELE,

(i8]
HEFA AR AR ERE, REE
BREPAT,

% © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |



N N BISEERITIRSS BhiERP R AR . wme
*Eﬂ’)\}%%l im% Perfecting IT service and favoring clients 'success ) G

BEF nEENEUERE—SiH~mitE J

A PV Y i
TEE: | P~
R B R T AR il ; ;
HERRABZ AREILE Eh<-B—& 0

=Nl PsY
2 ARIEARILA B R I BRI a adl oo e Q0
AT AREEREORT | EER QO - ;

3ARBEARBINEN A RTHEE T BUREE
52l ERFAITINNFEL, UGk  mre BV ER eSS
NERZHIER, e Bl AR B) 89 F B 8] ETNAXZEE

CPC 5B WA MBI EH = et na A THREESRE
CPTPC L5B#HasMAR AR >Smns] ATFARARES
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lllllllllllll

1. BRANNESFARR— NS f: X —> Y, B— )= E0NAamEets5—N2sa,

2. BE@mAFRERNMRETEEENSHEIEEN (NMREXBICREBEEHWNREER, &
FEN*NAISPIEREE, MEMABEEEREN*K, BKT/\FN) ,

3. —RREBRANMSZEINEES RERFEG DB RAERTAFE.

"
B
. o » —06r o e .‘ X
‘ [ 3 — = - ® o -8 Gge L) °® ¢ ]
) 7; ,. .‘f\"?.‘. ® -1.0 * » ._ ! : .
K. ¥ N ade ©
& | \\g® ™
[ 4 ‘ b -1.6} .
(a) Input: Karate Graph (b) Output: Representation

(vermses e, mn ) e (kesaRE (T B )

% © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |




RIEEERI T IRSS BhiERP SRR

[
Hﬂ)\mﬁﬁ Perfecting IT service and favoring clients 'success

HBERRILEE RN —I A EEFRIHLIIRE J

eeeeeeeeeeeee

HENAZFPRIREREEMLE, FHANode2Vec EEITIBRXREMBHITERN, B
BIMTR (BF) NRABE (RARERN 7% REXRMEPIIRINE) .
BEIRAREFAFILE, SaZPRTARENRIEELE, IGERREEREE, )
WE FIERFKBERIELER.

fvorn a gvaph vepvesentation .. to veal vector vepvesentation
embedding
algovithm X ¢

—_— )
° . - ( Machine Learning Model )

% © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |



o SRS T IR BHERFELARE
EEIRE ML nice and o

Perfecting IT service and favoring clients 'success

lllllllllllll

——BR\ S [ARY LS &R
EEREIRER. BEEEERF
1BE. &R B (MUER) HeALER

——JERRZF A4St RIE:
SRR
ST e

-
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%*/El ?‘qa gé IX—XI g%}EZJEﬁ Perfecting I'I'%if/’?f:i :12 Efinig%fisgsiif % LRIE
nxXC 7 cR™F .
AR 2SR saEnA:
c i@\ F . @ " IBE—NEEN (AERN AT ZERIEIKMNES)
f 2 Al T+ 1, QRZIROIESIEAMA (ORI— B

)| > N @) sk, ZPREANESTHAR)

' ‘ hiddenﬁ\‘ N N N
(Xs) layers (2s) | 3. It +1, t+ TINZIBES/EEE (WETR—

@ B, ERSEmASRAR)

L [ L

input layer output layer
Y. e RIXC 7 RIXF 4 BRI, FREREEIRLUEE
1 1 EFNEEZMER, #HTHE—2HXE. EHE1NA.
Vt E Ran

[Vt—T’+17Vt—T’-I-27'”7Vt;g:| h() :[Vt+lavt+27°“7vt+T]
BRETUNEEREELZENE, (SR TRES. EEARERISCIRN .
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China Etek Service

TROR:
1. BE—EENE (AEIABRREMLS)

2. CAEBS EERTEA T EARREARES, 5%
SRRIFIRIT HFRFRE, HReUE
iR (FRTFW) .

3. AR AR EE PR 54T
SHIHE,

4. EFIGCNEHTRISESS, TNFAFSE
A HOBIEEE,
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FRAFEALBTFELEAFTARRERS;, LHRERRITE T FITREZMH R, FELERE,
& AT AT A ALK, Fﬁf%%/\é’lﬁé‘méﬁirf]

1 IEASEREEREALE RS SXBTEAFEBERARE
0 n(z.. BT 2014 2015 2016 2017 2018 2019
8 BIZRT  085% 1.08% 1.28% 1.17% 1.09% 1.21%

BERIT  1.68% 1.82% 2.14% 1.98% 1.84% 2.49%
PRERIT  094% 137% 121% 126% 1.14% 1.30%

PERIT - - 1.41% 130% 0.98% 1.74%
FERRIT 2.77% 25%  2.15% 120% 1.19% 1.37%
SHASRIT  147% 158% 133% 127% 1.58% 2.38%

2014 2015 2016 2017 2018 2019
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RIEE AR RGBT &R, RATETY ZEF 7 AT ERMNIKR

M FIBF k. 12 RIES . RERRE [R5) B4 2w
POSHL & = EX NI, FBAEF AT LN B CIIR AT TSNS

o EF AL HRERRFELD TH %S
% il 57 5 31 51
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