B IONGOLIAN UNIVERSITY OF SCIENCE AND TECHNOLOGY XAPUJIUAA XOJIBOOHDI
i SCHOOL OF INFORMATION AND COMMUNICATION 30XULLYYJIAX
TECHNOLOGY XOPOO

XHMHUM)IJI OIOYH YXAAHBIT X3PITKYYJJIACIH
TYPUIIWJIT, CYAAJITAaHYY/

Yaupnaary: JI>a npod, Hp., A. 3om3asa
[INIYTUC MXTC-KYCanb6apsia 6ar/

Email: zolzaya.dashdorj@gmail.com
zolzaya@must.edu.mn

XX3TI', 2022



©reranunH xyBbcan

Advanced techiques

Intelligent
Piece of ] O | . TR cross-data
cross-data \ . :

TexHonorunH xyeba Big Data Hb bugHUM ambgpang eepynent aBuYnpy banHa,
YUYNP Hb 3H3 Hb OJIOH SIH3bIH, HAr TEePNMKUH Byc ererannnUr OYpPaH HIrTraX, OVH
LLIMHXUITT39 XMUX DONOMXMUr omasHa onroaor.



NXx ereraJIMiH TYJIXYYP X3PITrJI99HUHU caj10ap

Bank and

X Health care
Finance

Energy and
utilities

* Supercomputing — minimum time to solution

» Deep learning — expedite training and inference

» Big data computing — economically ingest, store and analyze

» High Performance Computing for Machine learning — flexible resource allocation

* Machine Learning for High performance computing — ML for HPC running ML, AL
supercomputer improving itself



CypanraaHbl YyMrnanyyn

CaHan XycanTunH aHanuTuK

CaHan xXycanTuiH Yyxan Tandap, XaMK33CHYYaAUUT TOOAOPXONMNOX
Xyynb/apX 3ynH ererafiMmnH aHanuTuk

XYyIb 9pX 3YWUH YHO3CNINUUI Taamarnax
QpYyyN MIHOUNH ererarnMmnH aHanmuTuk

OBYMH AMIArMMH OHOLUJSIOJS
XOTbIH TOOLOOJSON

HUNTUWH T33BPUNH MapLLUPYT TOOLIO0MOS, TO3BPUNH CYITKIIHUN
OHOBYII0M

XOTbIH 6OSTIOH NPraannH XeaernreeHnn 3aH TeneB TOAOPXOMNI0X



X3parkux 0yc cyaanraaHbl
TecnyvyAa

- HYB-bIH canxyyxunttan, OpxoH auvmar 6o5ioH CUM XXK-tanm xamtapcaH
“HUNTWUH TO3BPUWH 30p4YUNT, XeOernreeHnn cyganraa, xenkyynant, 2021-
2022

- BWYA-WWYTCaH, “OXY 6a MoHron YncbelH Xxun gamHacaH HyTar O9BCropT
Ganranb OpYHbI YW $ABL, TI3BPUMH XYPTI3MXK, TYYHUA HUWIAM, SOUNH
3acrmnr 3areapynax canbap XOOpPOHAbIH CYIDKIdHMK nnatdgopm 6umn
bonrox”, 2021-2023

- bIUYA [oktopblH pgapaax TITrofiar, “Opyyn M3HOUWMH  Tycrnamx
YUNUUNrIgHMA yxaanar 4aTtboT CUCTEMUMH MIONAMMUH CaH XenKyynant,
2021-2022



HUNTUNH TI3B3PT

UNITED NATIONS

TyArampaxk bym acyyaan

_____________________________________________________________________________________________________

ABTOOYC

*2 XyBUAH KOMNaHW: 36 oyHA OBpPbIH aBTOBYCHYYA

*6 unrnan (10, 10, 8, 5, 3)

1 aBTOBYC 22 penc xmmx 350-450 xyH T93BIPNaAar

*©06epT HUNT 30pUKUrYabiH TOO

*KoBuabiH yeq — 20 aBtobyc (7-20 uar) 17,000

*JQHMNH yeg — 27,000-30,000 (53.6% )

*HexeH Tenbep: 845 cas, 2019 oHooc 1.2 Topbym (2.8 Tapbym
Laapanarartamn)

*17 aBTOBYC X3P3arnaaHaaC rapHa

*144 6yypnantan, 58% nan 6ytaurym, 46 6yygan capaByTtan,
14 6yypan cyyganTan

*GPS 6anpwmn xapaar

*400 Terper/30p4mnT (OA0OMMNH YH3, HAOM3aX33p 605 500-800
apunuax 6anraa)

*b3n3H MeHreep TOOLOO XMNOAr

«XyBaapb, panC TOOLL00M0SIry

CanxpyynanTt TypwunT

1.Uaxum TenbepuimnH cuctem
2.30pYnNTbIH UPraa34 3opuyncaH ann
3.XyBaapb P3aNCUINH yp BYTIaNTIN 30pUNNT
*M3033nIMMH CaHTIMNH MEHEXMEHT
*YH3Mrag, TaTaacHbl 36B TOOLL00O0JT

Oaa OYyTUMKUH XepeHre opyynant:
*ABTOBYCHbI Oyyaan 6apux
*ABTOBYC HAIMX aBax

_____________________________________________________________________________________________________

CLIX

Information
solutions



30pPUYMNANTBIH UPraasAa 30pUyaACcaH ann

HUITUIAH T33B3PT MpaxX gaByy [apaax xacraac 6ypasH3
Tan « AsTobyc gotop GPS
HUMATUIH T93BPUNH NpPaX - bogut 6anpwbIH *  Wprapgsa 30puyncaH ann

OYMX XyBaapPUMr raprax M33313N «  M>343311UIAH H3rACIH CaH
Boaut 6ananbiH - Awynryn 6angan, 6ytasamk
aBTODOYCHbI GanpLnbIr H3M3rAyyasx

ras3pblH 3ypar A33p - YpbauuncaH 6angnaap
Xapyynax TeNeBN6X 6ONOMIKTOM
ABTObYyCcaap 30pumnx - ABTObYCHbI X646/1TEE6HE6C
XaMIMMH OHOBYTOM YHOICNIXK TYMKPIN M343X
6ONOMKUIT Xapyynax 60N10MMKTOM

XamruiiH op baiiraa «  HartracaH TannaH maa3anan
aBTODOYCHbI ByyanbIr aBax bonomx

Xapyynax

ABTOOYCHbI Ayraapaap

M3433/1IMAT raprax
Xaaning astobyc byyaan

NPIXUNT Xapyyiax



30pPUYMNANTBIH UPraasAa 30pUyaACcaH ann

@i Amap T33BpPUIAH X3parnas

Ulaanbaatar Smart Card LLC

UB Smart Bus App P
(onoo awmrnaraax 6yn) T
YnrnanumH maa3snan, XxamnT
o o Carrior & 152 PM
YnNrnanumH epeHxun xyesaapb < P et

Search stati

ABTOBOYCHbI Byyaan xannt & T-1 (5 Wap-Oouuepyyas..

W

XOnonroonvn uar ABTOBYC X00DOMAMIM 33K

I - —

Hunt 1300 aBTOOYCaHg GPS
TexeepemX, kapT yHwurd, CCTV

cyypunyyncaH
21 4nrnanasap yun axunnaraa asyynaar ve K] © Oowuepyyavm opaok dxnan ®

YnaaH6aaTap XOTbIH XOT, 434 6ycuimnH 91 Favorites Nea
yurnan, 931 6yygan © Ovmepyyas opro ®
=, UB Sm: (5) bBasmaypx ayypar ()

7l
OvHamuk Toouoononryn! B o d
MapLpyT Tenesnex 60nomxryn! = L
o XKyKOBbiH My3en
Ynrnan gamxuH Tenesnex 6onomxryn!

8N nus A 29me oo

o @



HWHATWIAH T33BPMAH YKUrN3ayya

ABTObOYCHbI ereranyya
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Apraynan, aiAropuTMmbiH YHIII3

Covid-unH YEUNH HUUT S5
YUTNANUNH
aBTOOYCHbI CYITK39

'pacdpbiH OHON

CaHax onH xyHgpan: O(V + E)
XyrauaaHbl xyHgpan: O(b”d)
YHanraa: f(v) = h(v) + g(v)

ABTOOYCHbI Oyypan: 146

BbyyanyyabiH xonbooc:
141 xonbooc (Har Tan)
280 xonbooc (acpar Tan)



SHIMUH YEUUH HUAT 6 YMTNINTUNH
aBTOOYCHbI CYJTK233

ABTOOYCHbI Oyynan: 146
ByyanyyabiH xonb6ooc:
® 161 xon6ooc (Har Tan)

® 333 xonbooc (acpar Tan)
Degree distribution

160
137

BapunraygbiH 140

Tanban / 120
O (k - 100
D w0

» @ ' 60
Q - .
3
o112 3 om
6 5 4 3 2 1
Iy ABTOOYCHBbI ABTOOYCHBbI Hanpy eHrepex umrnan
oyynan 1 oyyaan 2
4-16 HYO Y1,42,43,44,45,46
CnopT opaoH 3-17 41,443,444 45,46
ABTOGYCHBI 1-16 4-16 Y1,42,45,46
oyyaan=
e —— ; HYO 6-2 Y1,42,43,45
Tanoan Cysunan 2-25 Y1,42,44

3-17 5




Erdenet Bus — 30punrypopn 3opuyncaH

OHAXYY anmnIMKILH Hb Aapaax YHOC3H X3Ccryyaaac oypasHa.
YyHA.
* MapuwpyT TeneBnex

e OXI9s TercresiIMH Lar opyyrnax

*  BONOMXUT MapLUPYTLIH XarcaanTbIl Xapax

* MapLpyThbIr ra3pblH 3ypar 433p Xxapax

* MapLpyTbliH M3AJINNUT OSNTFAPIHIYM Xapax
* ABTOOYCHbI OyyasiblH M343313 Xapax

* ABTODOYCHbI Oyyaan CoHrox oyry xamx

* ABTOOYCHbI BYyyasblH O3MIT3P3HIYN M333S13 Xapax
* ABTOOYCHbI YMIMANTMNH M3AJ3N3ST Xapax

* Yurnan coHrox byroy xamx

*  YurnanuuH anrapaHrymn mMaoaaasian xapax
* Toxuproo

* YCIMUH XOMXX33 eepunex

e CaHan xycanT nnraax



IpasHaT BUS annnukaLuH

R

3PAHIT

APASHIT

ERDENETBUS




MapLipyT TeneBrnex

8§ =s . 60% W 22:3;

Qé‘* bonomMm»xum MmapuwipymsbliH Xa2caasimbi2
BN xapax
OH3 XACAIT X3ParnardMnH opyysicaH axnan
TOrCrosIMNH U3rMmr XondocoH DONOMXUT
MapLUPYTYyAabIr 3p3aMOaIiK KarcaaHa.

Q

Cawnn xannT

1000 ovyutnii bair &3

22:37 -23:19 13 6yynan o
U2: TypBaH 3paaHa > Y1: MapujpyTyyp,blH 3p3M63]1TMVIH TeanWJ,

B8 Llsuspnart xypaanan > Y5:

CHOpT OpAOH > XaaH XyHC e CalH xannTt: XamrumH 60ornHo xyrauaa
[a3pein sypar Aanrapaurva e bara anxant: XamrumH 6ara anxant

22:37-23:36 17 6yyaan e LleeH pamxunT: XaMrumH ueeH yaaa
= Ususbnor mypsanah > U YNNI COMMX

Cnopt opgoH > Y45:Xuec1 >

Google
h Q

MapLipyT xanx
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MapLupyTbIH XarcaanT

IXNax uar: Ipa3H3AT Opree Cinema
30pux uar: HargcaH aMHanNar

&L 62%01017
%

Canx xannr




TypwuvnT

©rergen: 100 caHamcapryu axnan, 12 | TOOLOONONA 3aplyynax xyratjaa
TercrennmH SanpLunbIiH XOCNOMbIF COHIOX 12 ! :
MapLUpyT TerneBies. j s | .
« JlyHOax ToouoonnblH Xyrauaa: 2.15 cek 2 g | s |

° ,D,pr,a)K anxanTtblH YPT. "o 1 2 3 4 5 6
« [yHOoax gamxunH eHrepex oyyanbiH TOO: AnXanTbiH ypT
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Smart Environmental Healthcare

Fitness support with prediction of health
Cross-Data risks in an atmospheric environment

Remote Sensing Data Analytics

Weather, atmosphere, , —
SAR, etc. Collection & Prediction &

Integration Navigation

Smart Sustainable Mobility

Mobility support with the prediction of
traffic risks arising from abnormal weather
conditions and local events

loT Big Data

loT sensors, social big data
(Transport, health, social
media, etc.)

Ux ereraJiMiiH aHAaJIUTUK Hb Malll UX a4
X0J100rA0JTOU

3aMblH X6A61T6OHMUN XAHANT » OpnorbiH youpanara * T33BpPMNH MapLUPYTbIH

MapLpyT TeNeBnenT * TexHonorumH camxpyynant TONeBnenT, OHOBYTOMN BONrox
Yxaanar T33BpUMH CUCTEM  Jlornctnk 6a epcengex oasyy Tarn

TYDKPINMAH MEHEXKMEHT (YpbA4naaH

Taamarnax)




Tyyxun ererpgei

v

A

AnTenHa 1 AHTEeHHA 2

I'ap yracusbl xa3p3riadnuii Jor ereraeJ (Call Detailed Records) GSM 900 & 1800

2389342 2013-05-11 12:00:00 5 min 231873

32423390 2013-05-11 12:15:00 10 min 748394

87324342 2013-05-11 12:15:00 2 min 792234



Human activity recognition
Strike Traffic jam Football match -

Sensing
raw CDR data

1

Pre-processing
behavioral patterns
S

.

_ Semantic enrichment
\— (HRBModel)
N,

= :[ I_e'j.:: .
classification
learning

A\ )

=~ =STELECOM

&2 UNIVERSITY
._ITALIA x

e OF TRENTO

FONDAZIONE
BRUNO KESSLER



Mobile phone cell coverage map

GSM 900 antennas

GSM 1800 antennas




%v*”ﬁ? UNIVERSITY . I W mmm  Massachusetts
_ O Human behavior i s
- D( Y B [

roNpAZON: recogn Ition == TELECOM

i i g gﬁ it i iz p— ) . .
e S Timeline aggregated for each time-slot of

e |—S3

bt RS s L - - -

B e o NI day normalized by z-score in each location

i T e e T (weekday-blue, saturday-red, sunday-pink)
* R o _
HiH E‘M o E% - )
; L h 28 L T R R T R TR R PO T TR I
i %g 1 , o i f ERER o W % ;

L T - timeslot

Geographical area types observed by

spectral clustering in Milan L
' ——POI___vs POS| | 1 gé iz

——POI vs POS

Density
?HNLU-P-LHU\\IOO

CDR data localization by voronoi diagram in
replacement of cell coverage map

0.2 0.4 0.6
estimate error

Comparison of POl and POS



opoJinord Tajayva

&

Wital signs Electronic medical Population Health

Activity levels records Fatient Similarity

Mutritional data * Clinical notes Drug Dizcovery
Behavioral data Medical images
Social interaction Clinical trails

Genomics

Resource allocation

i,

Patients Providers

Pharma/Drug
companies

Ux OFBFAHHﬁH dHAJIMTUK Hb MAall HUX a4

IpYYJ MOHAUNH 3KOCUCTEMUNH

CJ‘..

Claimz and Billing
Approvals and Denials

Population Health and
Rizk

X0JI60TA0JITOM
Personalized medicine o DMUMD rapraxk aBax (kM3 Hb XaBaap)
Tycram eBYHUM IMUNITID o OBYHUM 3PT UAPYVYIM, YPbAUMAAH CIPrUMNIDX
IMHYYONVH raxk He 166 o DMHIN3YMH TYPLUMATLIT CamKpyy1ax
XVYH aMblH 3PCA3IMUT YpbaAYMIaH Taamarax o CyBWAaN, SMUYUAMISHUN VP aLLUTUNAT CamyKpyyax,

epTrnr ByypyyJiax



buoaHaraax yxaaHbl bue, xondbooc c;‘.
onodopnonT

PubMed articles

1,156 number of

| | Relation ~/ PubMed articles and
PubMed types with |
articles | ascore | extracted about
| | 7,143 important
abstracts prediction biomedical feature

T | s T selected [ | records

Entity and Biomedical features Feature features Relation

relation : ” —>  Selection & " classification
. extraction ("Eéfnr:::isétf;?:f ™ | Vectorizer | Example:
- | ) | “Dehydroepiandroste
load load load train load rone Sulfate
——( . PubMed | increases hepatic
ules word vector Binﬂr‘_f & ] ] .
multi-class ubiquinone-9 in
classification
model = male F-344 rats”
Data Collection & Pre-processing —— g— Named Entity Recognition e
v'  Parsing .
— v'  Abbrevation Resolution e Options ) v"  N-gram Matching
S — v"  Tokenization | #1 Dictionary Only : v"  Approximate String Match
‘ P— | ) v Sentence Splitting > E : ) v Regex NER
v POS Tagging v’ Candidate Entity Filtering
Input Document ; Lemma‘iza'm'“ " | v Labeling: B/I/O tagging
StringNormalization )] | === mecccccccccc=-
) F N J




BrnoaHaraax yxaaHbl bue, xonbooc ¢ .
onbopnonT

104,77 PMC articles ->

) * 900,400 sentences

* 469,525 biomedical entities
« 15,239 gene

« 330,126 compound

. « 124,160 quantity measures

N (&

PMC Lucene
Database Index

AN

A B Cc D E
1_Sent_number Entity type _ Span (start, end) Entity Sentence
& "We found that concenirations of DMSO greater that 0.5%, In liquid assays, resufted
154 COMPOUND 55 DMSO in aberrant growth (aggregating cells; Figure S1 in Additional file 1)
. Plates were shaken in constant light to saturation at 150 rpm, for 3 to 4 days, with at
155 COMPOUND 20 20 DMSO least four DMSO controls per plate.
88 Plates were shaken in constant light ta saturation at 150 rpm, for 3 1o 4 days, with at
155 COMPOUND 55 Light least four DMSO controls per plate.
Plates were prepared by inoculating 50 pl of calls with drug or solvent to the
89 ‘appropriate concentration, aliquoting 9 i to each well, and spinning down at 500
159 QUANTITY 3031 10s pm for 10 s to remove bubbles.
0 Phototaxis response was assayed by placing 36-well plates in a strong directianal
161 COMPOUND 1212 Light light for 3 minutes.
& Images were scored for inhibitors of matility, no movement, or movement towards
R . 163 COMPOUND 1212 Light light, the oppasite of untreated cells
o We assessed photosynthetic efficiency by exciting with 470 nm actinic light and
SyStem eq uirements: 82 measuring the emission at 680 nm, in which a higher reading reports inhibited
. 166 QUANTITY 78 470 nm photosynihesis.
© Memo ry: 32 GB We assessed photosynthetic efficiency by exciting with 470 nm actinic ight and
93 measuring the emission at 680 nm, in which a higher reading reports infibited
. 166 QUANTITY 1617 680 nm photosynthesis.
* Processor: 8-Core (4-core hyperthreaded) e ssess gy ofciony by exing wih 470 s ond
. 94 measuring the emission at 680 nm, in which a higher reading reports infibited
. o 166 COMPOUND 10 10 Light photosynthesis.
CapaCIty' 256G To determine cytotoxicity (cytacidalicytostatic) we pinned treated cells onto 2% agar
. . 95 in 96-well format and allowed them to grow for 10 days at 24°C before they were
* OS: Ubuntu Linux preferred e QuanTiy 23238 e analyzad
To determine cytotoxicity (cytacidalicytostatic) we pinned treated cells onto 2% agar
96 in 96-well format and allowed them to grow for 10 days at 24°C before they were
167 COMPOUND 1010 Agar analyzed.
o TimTec NPL-280 (TimTec LLC, Newark, DE, USA) was supplied at 5.0 mMin
169 QUANTITY 1011 50mM DMSO and was a gift from D Desveaux (University of Toronto).
98 TimTec NPL-280 (TimTec LLC, Newark, DE, USA) was supplied at 5.0 mM in
169 COMPOUND 1313 DMSO DMSO and was a gift from D Desveaux (University of Toronto).
o Lugal's stain was obtained from Sigma (62650-100ML-F, St Louis, MO, USA) and
170 QUANTITY 1415 10pM diluted to 10 M in water.
o Lugol's stain was obtained from Sigma (62650-100ML-F, St Louis, MO, USA) and
170 COMPOUND 1717 Water diluted to 10 M in water.
T Formaldehyde 10% (04018, Palysciences, Warrington, PA, USA) was diluted to 1%

CNN classification on the binary classification with an
F1-score: 94.79% using pre-extracted relevant feature
combinations and the average F1-score was 88.29%.



OHAep rynudTranTan TOOL00/10

YHAC3H yn axunnaraa

JTabopaTtopuH YHAC3H 4nrnan 6on eHAep rynudtran Oyxuh cCUCTEM YP alurtanl CYSDKIITOM apXuUTekTypaap
XaHraxag O3MXNAr y3yyrHa. ©HOep Xy4YuH 4Yagan, cynep TOOLOOSON LWaaphax cyganraa, TYpLWUnTbIr XUnmx
YMU3TrAX MeH UX cypryyrb 60M0H BM3HeC AyHObIH X3parudaHa awmrinax 60510MXUIT ONroHo.

CympanraaHbl Tanbapyya

» Parallel and Distributed computing .
« Atrtificial Intelligence and Machine Learning .
* Cluster, Grid and Cloud computing .

* Big data analytics

JNlTabopaTopnmMH TOHOI TOXOOPOMXK

CPU (6 nodes)
2 X Intel Xeon gold 6230R
2.1G, 26C/52T, RAM: 12 x
16GB, SDD: 2 x 1.92TB
SSD
RAM: 24 x 32GB DDR4
3200MHz

Admin node
CPU: 2 x Intel Xeon gold
6230R 2.1G, 26C/52T
RAM: 12 x 16GB

Controller (3 nodes)

GPU (4 nodes)
GPU: 3 x NVidia Ampere
A100, CPU: 2 x Intel Xeon
Gold 6230R 2.1G 26C/52T
CPU: 2 x Intel Xeon Gold
6230R 2.1G 26C/52T
RAM: 24 x 16GB RDIMM

Storage (3 nodes)
CPU: Intel Xeon Gold
6230R 2.1G 26C/52T
SSD: 24 x 1.92TB STAT
RAM: 4 x 32GB RDIMM

Deep learning

Image processing

Natural computing

Natural language processing

Keras iz
. torch ~ ®0penAI

APACHE &I

Spar

©Haep XypaHbl
CYITK33
Toxupyynax
BonomxTon
TOOLIOOMOX OPYMH

Software Layer

Virtual

[ kubernetes H o ]

Service Layer

iz
S

VM

o e o

VM Layer

£ openstack.

Kl 3 3 E3
_ vSwitch

Virtualization Layer

CPU: 2 x Intel Xeon gold
6230R 2.1G, 26C/52T
RAM: 12 x 16GB Hardware Layer

Controller Compute
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