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1. Background & Vision
1.1 Graph
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2 1.1 Graph, Network
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1 1.2 Digital Footprint Data
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d2fLt XZ7X| YHOlH £M2 slice, dice, drill down, roll up, pivot &9 CtAtel &4
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1.2 Machine Learning
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ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

S % EEEENFNG

L™

1950°s 1960s 1970°s 1980's 1990's 2000°s 2010's

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions

12 1.3 Machine Learning

* Z&X: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/
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1.3 Graph Machine Learning

= MAY(Graph Neural Network) 2 EH2{del ¥F2= dzf=rt 43 [HO|H 2l
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ANN
(Artificial Neural Network)

D
DNN
(Deep Neural Network)

s A

MLP CNN RNN GNN

(Multi-Layer Perceptron) (Convolution Neural Network) (Recurrent Neural Network) (Graph Neural Network)
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3. System Component

NetMiner 365= =2tQl HIO|H Itst EHFC =2 QAHHO[A, 24, H0[H, =2tz FYEof U
ct.

Interface [ Work Space ] { Analysis Workflow ] [ Visualization ] [ Manage ] [ APl Gateway }

Data View / User Interface Algorithm / Report View Graph / Chart Admin / User

Analytics [ Graph Analytics ] [ Machine Learning ] [ Basic Statistics ]

Centrality / Community ... Supervised Learning / Graph Learning Univariate / Bivariate

External Data Connector Data Preprocessing
Import / Export Data Transform / Graph Modeling / Query

Data

Manage DB Data Storage
MongoDB / MYSQL MongoDBE

Infrastructure [ On-Premises ][ TPp— ][ Public Cloud }

J& 3.1 System Components
3.1 Interface
OIHHO|AE YIAAMO|A  (Workspace) £4 HIEEL  (Analysis  Workflow), AlZtat

(Visualization), 22| (Manage), APl #|O|E2{O| (API Gateway) & T&&LCt.

3.1.1. gaAgo|A

Workspace Data

J% 3.2 YA 2H0[A
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3.1.4 &g
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3.2 Analytics
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Graph Analytics
Centrality / Community ...
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Ho
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Machine Learning
Supervised Learning / Graph Learning

|

[ Basic Statistics ]

Univariate / Bivariate

& 3.4 of<dz|ElA

3.2.1. d2l= EX Graph Analytics)
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Z
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3.2.2 H412{'d Machine Learning)

7Hel B4 ] H(Supervised Learning, Unsupervised Learning, Graph Learning)2 X&8tCt 2+
M gdo| e Mefgt 4= Qs Oo|E 7t EetX|=0|, Supervised Learning@t Unsupervised
Learning= ZEHHQl Tabular HO|H 2 LE HO|HE &2 otCt B Graph Learning2
J2f= GIO|E{E CH& 22 BICL Supervised Learning2| A20|& HO|HE 3550l RS MY
S0, 222 NMESIH 0|20 Deploy & = RALCH Python Application2 2 7 &| AL,

HI O
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3.2.3 7| X &3 Basic Statistics)

Z 2719 M {Y(Univariate, Bivariate)a A3otH, Tt B U CHE By AN 125
2 E3tsta QUCH JAVA Application@ 2 i g| AT
3.3 Data

HolH =&, 7t&, M2l s2 2 &2 B2 AUACL

3.3.1 Manage DB

ARl 7t 8 2rojd A FEeF 2toldA 8 g AR Cieh oteet YESS Zeleth) vt

YYEE MysQLOM EESHH, MysQLel 2tojdA FEE MongoDB 2}0|
AE H|O[E 7t HSELC.

I'_t
_F,Q
e
Y
ot D
2
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3.3.2 Data Storage

MO E AMBXIS| HO|H7t ME L= S7t0|MH, Manage TS 7IEF2§ AHEXLS| H|O|E 7t
FEIL fe|ECh AFEXtE oY AEZIX[Of MEE HOEHTH 2AM o=z MEg =~ @l
M, Ho|HE= M 7tX| 3™(Tabular, Node, Network)2 2 FE2EZICt, $7r§ 7| A Mo o8
ﬁ | EE—II E-||O|E-|9|- A|7|'2} I—IEE E%""’.'_ AEl.OIEI I"EE o:|7|01| 7(-|7<+E||:|-

[0 oo n>

b

ok

3.3.3 External Data Connector

Q|2 DB (MySQL, Oracle, MSSQL) & I (csy, xlsx)S 7t 27{LE, AtO|EHE A4 HEYT 24
2ZEQOQ NetMiner 40 XMEoH I (nmf)g 7tME & ACh MTYE CIOIH= IH(csy,
excel2 LHEY &= Aom, 24 Zut HO|HE FA| LHELZ|7t FHS3SiC)

1
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3.3.4 Data Processing

AHEAre] R0 met HojHE TAE| ot 7%3% 7ls& Zest ULE Tabular H|OJE 0f A

J2i= Ho|HE F&Y £ e Jd= ZEHE (Graph modeling) 7|5, HIOIE #Hz2|, 2= 4
O|E{0| CHst Crtot MKN2| Yne|ES EE‘QEP.
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4. Main Features

NetMiner 365 @ Data (GIO|Ef XM2|) @ Visualization (HIO|E A|Zt=h @ Analysis (HIO|E &4)

Data . Analysis

Bia General Machine Learning

Data Structure Graph Modeling
= Degree
= Closeness

i
i
i
i
]
mmm = Betweenness '
— Transform = Eigenvector \
= Pagerank '
= HITS |
i
i
]
Tebular Graph 4 Query Community i MLP ~
Data ! % -
= Component |
‘ « Girvan-Newman : l
* Louvain 0
a . i
Visualize : Deploy
i
i
i
i
i
i
]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

Supervised

Logistic Regression
Linear Regresiion
CART

Naive Bayes

sl e

= Structural Equivalence

Unsupervised

= Layout > Bar ® ShuiRents
= Styling(Appearance) . Line = k-means
SR ] " H‘istergram = Hierarchical Clustering
. W o2 E ie
‘o L . . Scatter plot
& T e Box plot ' . .

el e ot « Treemap Graph Machine Learning

S i +  RadarChart Graph Feature

ot & o b o, s *  Parallel Coordinates | * Node Embedding
L pAPX 143 o2 + Matrix Diagram e = GCN

& 4.1 Main Features

4.1 Data

HOIEHE 7tM1, 72 HOo|HE HA2| 3t= 7|S0|th £73], NetMiner 365 Lt 20| &
24 Ql Tabular H|O|E# 2 OfL|2t J2fZ HO[HE ¢+ HIOIH #2=& 7HX|2 QUL

Tabular Data

(JT g)
Nodeset
(+Node Attribute)

X

Network &p = Multi-Layer
Graph Data (+Link Attribute) BE P c &Y = EA0 of2] Jhel HEYA

X = Multi-Mode
M : 1-mode network, 2-mode network

2 4.2 4oy
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4.1.1 Import

Q2 GHO|EHE NetMiner 3650 7tH2+= 7|s50|Ct mY(csv, xlsx)dt DBMS(MySQL, Oracle,

Microsoft SQL server)0| A HIO|E{E 7tM2 =+

Im port Upload data from external sources.

Upload afile from your local computer. Only csv and xlsx
format are supported.

ULt

Import Database

Import a table from Database such as Oracle, MySQL and

MSSQL.

& 4.3 Import

4.1.2 Explore

ImportE &3l NetMiner 3650 RAZ =3t H|O|EHE =QISHL (View), C|O|E AMK|, AL LHELYZ|

—

E9o & A O
s= & = QUChH

v B COVID1S
Name 2 _Network
v @ TaEd
< HY Network Type 1-Mode Network
o DI} W Description IR HMHEHS
Directed True
@SOURCE

Dj&EHRIEE ol RtTxrEE_7|et
DA ORI LE 0| A EREIRPEE_7|E
Dj 4RI E_olAETRFES_ 7|6}
DIAEHRITE 0| M P XIR Y& _T|E}
Dj4|EORRITIE O A EIRFRS 2|et
Dj&EHRIEE ol RTxrEE_7|et

et SRTE_MEIMLLY

H

5 SRUY_HIFMLLR

it

el

1o SRUY HEFMRLE

o S|P MEIMRU

© 15542 Rows, 4 Columns

@TARGET

Hel_#31702
JH2l_#31701
7Hel_#31700
THel_#31657
IH2_#31656
Hel_#31659
He!_#31551
Hel_#31645
THe_#31646

Hel_#31655

23 4.4 Explore

£ Rename
T Copy

E Exportecsy
1 Delete

@WEIGHT
1
1

1

k= Visualize

B Analysis

d&F Transform

¥ Query

UK

1606143600000
1606143600000
1606143600000
1606143600000
1606143600000
1506143600000
1606143600000
1606143600000
1606143600000

1606143600000
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4.1.3 Graph Modeling

b
1o
Of
2
[
)
[El
m
o
m
HU

.
Ih
o
r
finl
2
i
mn
=2
e
=2
HU
[

Tabular HIO|HOIAM O2i= F=5

o
oM DA §F Zhel dej= BAE FE2 = UL
Graph Modeling Discover the hidden graph structures in raw data easily and quickly

Select Graph Type
® 1-Mode Network 2-Mode Network
Direction(Source — Target) (@D

Choose and Define Column

ColumnName

& 4.5 Graph Modeling

4.1.4 Transform

Mget Ho|HE Qo wat Hater £ QUoh o S0, HolH S =23 M2lstr L, di=
o &k HHE SS9 tig N5 Moot gigE HojE= M Ho[H ofo|l3ez XNF

o
& & 9IC},

v B CovID19
Transform Transform your data into another data for analysis
v @ ZEd
< ¥ Network + Dichotomize Transform a weightedvalued graph to an unweighted,binary graph.
o T2 M
+ Symmetrize Transform a directed/asymmetric graph into an undirected/symmetric graph.
+ Transpose Reverse the direction of all links.

+ Block Reduction Transform a graphinto a reduced graph between blocks by partitioning nodes

+ Value Transform Recode an numerical attribute(s) into a new attribute or the weight of link.

12! 4.6 Transform
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4.1.5 Query

X7

As F0 Ho|HE F&g = Utk 02
o 595

Query Extract new data from your data wit!

specific condition

Attributes Operators

Source Node Target Node

Equal to

Link Attributes I= Not Equal to

@
WELGHT n Greater than
Time <
For What < Less than
Greater than or
Query Result
24 of 63 results.
2 4.7 Query

4.2 Visualize

HOIHE AZEHSE HBFHEL7| 2t 7| 50|t NetMiner 365= UHE QI ALE W0 oLzt Jef=
HOIHE flet AlZet 7|5 MSotot.
4.2.1 Graph Visualization
LEE FYoR LE 7t U WS Moz ALsetel AHIZ TIE STE BoM 2 4
UA =etErh Eoh =E 8 239l 1R £d Z2 MO 24 ZuE Fiab Mo Ao gt
FEo=M LYot HEE of T2 o[mX|of HE =+ UL
. Color Customize
..David . By Gender
ale .
.OhﬂT homas ;Cham " P
Female
Elizabeth Ashiey Susa
Charles . n cine N
! 'Anthony Steven
o @ ames By Aee
Michael Roben . Between 10 and 33
® Gadon . Shape e Customize
V .7 7 Label @LABEL Customize
. . . Color @ B GetNode Style
Jessica Wil Size

J&l 4.8 Graph Visualization

=13
=

A

4+ glc.

Query Editor

| eWEIGHT' 2

. A
o

Get Node Style

=0, £8 AlF o|=0| HolHZ FZ5t7L, §F
7bE HO|H Bt FZotof M H|O|E ofo|Eez MFY
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4.2.2 Chart

HOIHE AlA4Xcz EMY = UEE CiYst AEE MSSCh E12 HOolY 7+ 3 ZAE
AlZtststol Oz mEalo) &g 4 = B Z}H(Parallel Coordinates) = HSHC},
I ~ & o (! 5 7
Export PNG image
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®
o %
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1% 4.9 Chart

4.3 Analysis

NetMiner 365= Ctfot HIO|EE CHAEZE Olshe 5= | 7kX] HIO|lH 24 2HS M3

Ch StLtel E3E0IAM o2 HojH 24 WS sH2EM, 7|El: OHE MER AA0IEE

Ag 4 ULk

4.3.1 Graph Analytics

J2fz= Ho|HE OIshstr| fIot HEHQl Yne[EE MITCh A8XAs iz M2 Sl Lt

g1t Ze ZWE ¥2 + YUt

@ Centrality (BaE): =AM LE9 24 U FFH2 FYTLICE ofH =7t SN F
2O|O{QIX|, FHEO| Z=X|St= LE7F AKX S =0lE 4= QICt,

@ Community (HRLE]): M2 &S AZE UAs ST SHAHE EX|BHCH (Community
Detection). 't E £ FAHEO| otz HZA FZXE 7|H2Z HOHE Z2HT & =+
ALt

® Equivalence Cluster (69 S2{AH): == ggt 8 X9 E Lt
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Centrality
Degree
Closeness
Betweenness
Eigenvector
PageRank
HITS

4.3.2 General Machine Learning

5

® 4 f:{\'

Community Equivalence Cluster
+ Component = Structural Equivalence
«  Girvan-Newman - Jaccard
Louvain - Cosine
- Pearson
- Euclidean
» SimRank

18 4.10 Graph Analytics
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M

8o, g4 HolHE =&/st

k!
=2

=
2t M Setet.

d Logistic Regression .' kNN

u@ Linear Regression

7

[ =]

51 CART

Cﬁb Naive Bayes

118 4.11 General Machine Learning

4.3.3 Graph Machine Learning

JBm olEE &Y 4+ UE YnAZD ZojZalelg MBHLI 1
of S4BHS O|gots Ut DMaYIE Al =E7 XD Y @

=
2o O =35 HolEHE o=stn =&Fg + AL

)—'— Node Embedding

9 GCN(Graph Convolution Network)

12 4.12 Graph Machine Learning

SICE ARE
=0 o5
al

NAMUTECH Smart DX Solution

19



5. Benefits

NetMiner 365= O| &0 Ct=2t 22 M 7tX| O3S MSSHot.
@ Self-Service Machine Learning

@ Full-Featured Graph Analytics

® Cutting-Edge Graph Machine Learning

5.1 Self-Service Machine Learning

NetMiner 3655 &3l O|8A= R Ho| SETCZ LA HAHEE & + UCE NetMiner
365 GUI 7|gte] Hiojy ntet EsiZoz m=zlsfdo] =xdix| %2 Oo|8At: HA 0|8
T A=E EA AL

O[&At= T 3THAZO HIOojH o= % 2F 225 o= & ULk @ stasS 2l ¥E HOIH
£ HH3I1 @ 5T FeatureE MESIL @ MilEd Yn2[SS HEHS7|T S5tE FCf

0& 9, A 2EZ|Y A1HIﬁ —‘rLE— HIOIEPP ULt 7%’86%'&. NetMiner 3650{|A O|&Xts= 11
=] A

Aol M of steAlz & Uk 12{H, My
2ld €ie|E0| 149 0[& ﬁ%*ﬂf 7H | *EQPOI I'.:“S% nperstod, Liojof mE ME|A =
ORE 0jZY 4 Ut By TUS M

© o @ o Variables Algorithm

Machine Learning

Build machine learning models from your data and apply your models to predict and classify new data.

°Type ect an analysis e leaming modelsan
e

Build machine leaming models for Deploy your model Identify pattems unlabeled data and Predict and classify data with relational
classification or regression. Group data into categories with similar features of nodes.
attributes.

o Data Selecta dataitem(s). You can only select an item(s) for the analysis type.

Name Sample Company & 782 Rows, 71 Columns
Type Nodeset
Description

Change Data

a8 5.1 Xk &
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£3|, NetMiner 365 OlM & StLto| CIOJEOf Oof2] H{il2ld En2|ES o 8o &8 =+ U0
UHSOT 2Eo g5 o =0 Husty 7ty F2 952 ZES =2t MY + ULk A

S =
Hoh ot 2L 0|3 MK HO|HE Zn EEsHeH Y 4 oUrt

—

T_>.:

Accuracy of Prediction Models
Compare thetrain accuracy and tast accuracy of models.

Lopstic Raresson ATt Tcation A egresson e TRp—— VM Supmon ector et ErTPp—— Rango e

J8l 52 Alz{Y &g

ol

H|

5.1.2 H|X| = &

Feature®| #AM F=0f et HOJHE =& A 22HE & & ULk

0|2 S0f, D2o| MH|A 0| BT, Mg, Lfo|, XY SO HOHE EH2 QA S48 7T
1% FHESYAE)S LB 4 ATH 0| S8 Dol BUS SEY £ U MUY 2dx
2 HEE 4 UD, LEY O Y| IHssict

5.2 Full-Featured Graph Analytics

NetMiner 365= 2= 245 fdf 2Rt 2= AS MSHLt

OH

5.21 J2f= GHjojy fx= 8 HANZ 7S

NetMiner 3652 HIO|H Fzx=& J2jZo| 714 240¢ LE HO[HeL HESRA HOHE MY

T UA=F AL = HOIHE of 7He| WESRIR HO|HE 7tE + A0AM, ST =

Atolof EXHst= CHYet HAE ®EAY £+ UCL A2|d LEoF 39| £HY: &N MY =
t

UOIA HIO[E A|Zote

ot defz M2 Qe Cidet TA2| 7IsE MEst UAOM, 20| M2t Ho|HE 7S5
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- personal help_with_attribute

Graph Modeling

a8 53 dgi= Holf = 8 #EHE| 7|5

5.2.2 Jd2f= A|Z3s}

3 PEE AIZNOE BHGY| Qg ojok ¢¥N2IFS MBCL =E& M, YAL Mo
2 EIsiH, 'HA'E 7|Hez L E9| {[X|E A S0l HAZE LE 7H2 JHEA, 9Z0| gl=
L= e HiXjsict 228, 0|8Xtes of =0 M2 ZFESHA HZE0 As EE2 A
QIX|, CHE EQt AHZAO| 3ldst mEE2 FAQX| motet = QUCt
S O|8Xts AEIYE TS &of 1= AlZtof Ctget YEE @2 &= UCL E =9,
71{E A dzojM FIRIES A8 BV 2255 Tl A7|E A 2ErYE SHH, EO|
ASE 523 7|HE7L BAQAUX| ZZiM BRHE 5= ULt
Er—
° 0.‘ . > » S A .

O% 5.4 Oz A2}
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X|Sh= Community 12|E pe

Q= Node Similarity
(Equivalence Cluster) ¥ 12|F2 HSstCt.

Centrality
2308, #Y =25

Identify important nodes

in a graph
‘/‘ Community
\ﬁ/ =&/ 24 2H
./z\. Node Slmllanty Detect communities
b E gt HE where nodes are connected

Find clusters
based on node similarity

&l 55 2= 24

5.3 Cutting-Edge Graph Machine Learning
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Centrality Score

Community »

Node Similarity
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J2f= gjo|g @ Graph Analytics I;Eeature = 5:*%

2 56 d2i=E 24 ZAut

£ b oAz #8
53.2 d2Z FXE UYH Y (Node Embedding)stt] L Hilz{do| =&

dj= RxE 2AHY HE M0 UH Y (Embedding)dtM, d2jZ= TxXE ALY A SHEQ
Feature2 AFE% £ UCL = AH E(Node Embedding)2 ZFE 7 J2i= G|O|EE O|slEt
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@ Node Embedding
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6. Applications

6.1 =% /HR

Zx AlAHS THSE X4, 49, R, ABSTIE Syets Oy 590 HEYIAL XX
o dutet U™ O TRt 2240|ch XM Hdot X HFLAOME WES TSI
450 PxEQ BEHS NTHORN 7Y X0 522 O H ofstn XX YIHE =i}
Hoz Jjg & ALt
Hierarchal Structure Network Structure
Exploration & Production
e ot Milavec
Exploration Drilling Production Hopper
Avery McWatters Milavec Dhillon
[;Ertull‘\‘;iv JE?;ZZE;-EB‘ Reservoir  Praduction . Zaheer -
Avery
Angelo Cordoza Cordoza McWatters
gRaluick Crossley Angelo
éahEE-r Sutherland Klimehuck
a8 6.1 A HY daf=
* £X: https://www.i4cp.com/productivity-blog/what-organizational-network-analysis-is-and-how-it-benefits-companies
6.2 17 ZM / 7|%
M=Z2 2H[O AL, o] M| mjEI BHALS Tt = Us 2 GO EMSCE 2
Zi0p O[HMIE Cf|OJEf, 174 Zto| ¥ X& S5 A== Fxgiotn, dej= FMu Hildld 2
Mg Sof Dol Weole T HEHS AT £ YUCt 0| Suf OPYEHE N Z2uUdt Y
S= =5t 7Y SEY Hets g &+ UL
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* ZN: https://www.catalyzex.com/paper/arxiv:2003.00911
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* EX: https.//www.researchgate.net/figure/The-computer-science-knowledge-network-giant-component_fig2_221273592
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* ZX: https://scienceon.kisti.re.kr/srch/selectPORSrchReport.do?cn=TRKO201300010302&dbt=TRKO
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J8 6.7 ASA &3 23 S2 A7 HE A (28E5H)

* ZX: http://www.cyram.com/img/download/solution_fraud.pdf
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