aluladassutnddunsdlauudasnalsunuinuifaivatiatdAsergianassonu
U
LHUWRIUITFLINRAINRUaI U NA INANRINRNTENUADAITUITWITINUATULHUAY

A&AT1ANTE A5, TWSU dUaWI
10 funau 2560 |
Funadidnnsafinddnsugusnisssauge(sad.)suna
TSIUSHLTUNITT UASUG LTUMSRLIAE ATILNWUWIUAS
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nsUiifanannrnssuasaid(1/2)

A1 “UgIG(revolution)” Mmﬂﬁamsmﬁ'ﬂuu,ﬂaoaaiwﬁuwé’uquusa(;lenotes abrupt and radical change) nsufifanannssuiiadulu

UsyifandnsninalulafdinivinlviAaidid e Inidenaliitinnisulaaunlasassyuuidsergiauaz laseasvduau

- malfjifdansnnnssunivusnlniasasinslairlunsndaunuau

- m3dfidansnnnssunivrizaslanavnuluirlunsndsssuusnawiu

- msUfffassvnssuaienaulddidansafinduasasaunalumsndauuudn Tuls

o fAqiuAdvngyalfifana11nnssuANN4NvaLLIUATINAIN AnrazdIAyAanITHENNEIULILNATUTREATERINALATN AINAURY
TR

Third Fourth Degree of
Industrial Industrial Industrial Industrial complexity
T h e Revolution Revolution Revolution Revolution 4

through the intro- through the intro- through the use of | through the use of

Fou rt h duction of mechan- | duction of a division| electronic and IT cyber-physical ‘

ical production of labor and mass systems that systems

I nd u st ria I ’ facilities with the production further automate |
help of water and with the help of production
steam power electrical energy

Revolution

K I a u s First programmable
First assembly line logic controller
S C hwa b First mechanical Cincinnati slaughter (PLC), Modicon 084,

loom, 1784 houses, 1870 1969

Founder and Executive Chairman,
World Economic Forum

R L L L L L Time

3/9/2017 Aans 383 sy srenas 1900 2000 Today 4
http://motherboard-images.vice.com/content-images/contentimage/20761/1428616096510767.png
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nsUfTRananrnssuaseTi4(2/2)

. aaoﬁummmsmwﬂsvmnsﬁﬂanﬁmmﬁuﬂ’ua‘”’mﬂutﬁwﬁaimséf’wﬁﬁaﬁa rinbitAandvlszananani bivnafinnau Usunaainus
AayaNVIAIALAZATITIENEIANNTA WA

 aaviindvmsussauduaadinaluladiniasavauuaiasnaniduilganilssfing iuaued Swnafifinuasassnds enu'lsaudu
LATRIRNW3AE W TunaTulad waTuladthaiw Tnenisian aﬂnsmmnwaomuuavﬂauwumasmaumuLﬂumu

. mm‘iuiaﬂmmutmuvimﬂamoﬂoaﬂ‘lusuﬂutsmuumﬂun"lm'maawnm(mflectlon point)Aazinldgnisidiuiaway efiwsy
waTuTafwardwaiwuufen Aua A dunauaaEussnIIaIaaIn diauardinin

1.nuannw(physical)
o« ATUlLAREN UM NKAN 4 aw'mmaomﬂm‘l‘nmumsmaﬂuu,ﬂaowum“lmumnaomsuﬂsuanﬂmaaoﬂmwsuamavlmmm ENULIUG LTAUL U
(autonomous vehicles) nsinw 3 §iA(3D printing) viuausdugs(advanced robotics)uagianivisi(new materials)ilusiu

2. aj'amw(blologlcal)

- uanssutinn-Taaanissasiiu-
ANninai1aE L:Ja"l,unﬂmum'm
Jauazaldiralunsarduiudeagn
TUMIMIeaLLlRILaTnTEEUbU

o AN10duusIeiadlyd $2.7 Wuaulu
TasvnsanauduaaInure(Human

3.a31a(digital)
mamomﬂnmaomsmauimsmnomﬂmwuaummaLmﬂ'svﬂnmmwanﬂuimnﬂmsﬂ
anEIUNTITUATIT4Aa aumasmmwaoa\‘maa(IoT Internet of Things) moﬂ'samsum'\
aumasmmaaaﬁwaa(mternet of All Things) maﬁmﬂamomﬂﬂamsmauimaw 2y
(W&aAUT U3ATT AUl e uazuyrddodatdulanssnaluladvidanTasfunas

Genome Project)

« fRadunsarsuiiusrunsansevin’le
mﬂ’lu"l,unm'imLLaJl?jmnnwumsnm
q195

s AIEANUANKUUDINAIAAUNILADT
ﬁn"mmmamf‘hﬁhﬁ‘]uﬁaoaapﬁmaao
an wagusaa lannsldaulduas
AUlNUNRINAGRINHUSUIAIADNIID

T Aniu
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uasnuax (= /
@ anemnuon (23 /
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. saﬂum“’l,s"ﬂuimumﬂﬁasaﬂuﬁﬁmmsam)ﬁmamwu:ma”au
wazmuanlvitpdauldlsdiasinadsidannansuianaIny el saeue lanudiu(autonomous vehicles)
o Juvinnulaaande
(1)szuudiiad
(2)svuu1nmmsm°uaaamwumaauuunuumLﬂawuﬂaamaamammmaaumiﬂ
. °uauaznnsyuumaaauauuﬂao”l,ﬂ’t.?j"’tumswuLﬂaaumuaommnnnmmmmusaﬂumLaanmma
v auaﬂ‘m“luu'? uuauﬂsumawmnauammmmumuamummammwa’t.mamuaﬂm”l,uu‘tuianu Nuaggnauulunuuazaad lviuuuauu
v vvlsausaumau7 ‘mnﬂm)mm“mummmmumﬂsanmuu fAanswITaziannazingansluuuaasauinuasing sﬁswuavmsmaau"lm
UDIYAE) uummsamaamﬂumnsmumaﬂuuunuuim |
v eallazlsauiAadu? fandwITazAmIanIsaiiingsausnliulzaravinay lssa'll wfuazaanisalitaudinsauazdriiulduazaulfuauuazaiiy

auutiusu
v fuazvinawnels? nniuaansiuisazidandnsisiuazsidunivndaaasaginsusaaus TuazdsusiiulivingannaudInsanuLazanaluisItia
gaulvaudnuauuldle
Ford to invest $1bn in new driverless car unit Argo HUMAN US. COMPUTER

Financial Times, 11 Feb 2017
DISTANCE REQUIRED TO STOP

Subaru Is the Latest Automaker to Start Testing Autonomous Cars in California

A human takes about 2 seconds to

www.greentechmedia.com,13 Feb 2017 fetict and pross fhe brakes. BN Deceleration
Paris rolls out driverless bus service to fight pollution and congestion icakmal T 11 Toremee . " 1 T
www.euroactiv.com, 24 Jan 2017 l.l o —
Uber accused of 'calculated theft' of Google's self-driving car technology 60mph I -
The Guardian, 23 Feb 2017 90mph [
A computer takes about .3 seconds to
compute and apply the brakes.
10mph |81
30mpeh | N 53¢

S5 60men | I | 92
90mpn |1 N 1 6

Mo s saawad 6
https://infograph.venngage.com/p/97547/autonomous-cars-infographic-group-work



http://www.euroactiv.com/

saaus Lyaudu(autonomous vehicles)

RADAR OPTICS LIDAR GPS

Traditional RADAR Video camergs are Laser RADAR scans the A global positioning
sensors are used fo used to identify road car's surroundings in system keeps the caor
detect daongerous markings ond traffic 100 meter radius, on its intended route
objects in the vehicle's signals. letting the car know with an accuracy of
path that are more whaot objects to avoid, 30 centimeters.
B 100 s ey —~ ) ) = =y HOW LIDAR WORKS
<=l /-\
.y 2 The laser bean 3Aﬂer bouncing off

| bounces off o | objects the loser light

- mirror that is returns to the mirror

: rotating, along ond is bounced back

with the cylindrical
housing. ot 10
revolutions per
second.

downward.

1 The emitter sends out
’ a laser beam.

4Ihe light is focused
onto a receiver where
it can be interpreted
info data.

5Th9 car can then

generate a map of ifs
PROCESSORS | e onose e

map to avoid objects,
Some 7 dual-core 2.13 GHz
processors and 2Gb of RAM are
needed fo make sense of the data
collected by the car's insfruments.
Some cars run as mony os 17

processors to disperse the computing
load.

3/9/2017 ANaR3NAN3s M9, 15T Senenark
https://infograph.venngage.com/p/97547/autonomous-cars-infographic-group-work




ANSWUNW 3 6
ATANW 3 fifusan1sudauuuLén (additive

This is how
3d printing worl

RS WHAT'S HOT IN 3-D PRINTING

manufacturing) MaNAGNSELIUMSRIATIUTAG | som peecest e ettt o oo R

3 fdftaansiinwaazdunasigaaellnalsnis ‘Yi—w'y.

muAuaadnaNinasifalwldudeTnaiiu RR— Vil | M=
et TOP TEN LIST

through the nozzle. ------ 3

HIGH PERFORMANCE
RACING CAR PARTS

CUSTOM DENTAL

1 A 3D image is created using |MPLANTS
a computer-aided design

software. JEWELRY

The CAD fileis
2 sent to the printer.

METAL ART
= — CLASSIC CAR
e printer lays down
3 suchssive layyers of PARTS m

liquid, powder, paper
or metal material
and builds the model
from a series of

cross sections.

CUSTOM SURGICAL

TOOLS N\
HIGH PERFORMANCE

BIKE PARTS

. nszgainniutiudhuiasreduuaininlisaindutiasa A San Francisco startup LEG BRACES
wianseanssTNnAdaliianuandumvine e is 3D-printing entire 3D Print materials kit W
amulnd unsvaauiazhalinszandundonsaasnn houses in just one day LIGHTWEIGHT _
naumvineulnaleiiusu ,‘%ism_based 3D- JET ENGINE PARTS "\ "2

o lusmillunisuaavnszgniRuwaanunANLATAIRUW3 printing startup, Apis Cor, has HIP AND KNEE )

REPLACEMENT PARTS (‘é%/

fidiuaslsanenuaiuninendadndsifiaiui 6
gavnau A.@.2013. dusrudrwruvaradudulasunis
1 ld T Tuaulauinnin50auaudAIas LA AIUILKEA?
A9t3au(Liu Zhongjun)aruranisiuHunnseanuad
Tsaw%ggﬁ%ma[%oto by Zhu Xingxin/

]

Asia

come up with an exceedingly
affordable solution for building
new houses.

» It can 3D-print concrete walls
for a small house in under 24
hours.

(https://qz.com/924909/apis-cor-can-

3d- .
print-and-entiré AGUEelinSustioridday)y T 01

SIS RS SAS e

Carnegie Mellon University
College of Engineering

engineering.cmu.edu




T8a11ri(New materials):

* 'JBiﬂﬁ']BIGI‘S'J']\‘Jaﬂﬂuwuﬁ']uﬂa\‘]‘ll\lﬂﬂ&tﬂuLLNu'Jﬁ'Jﬂ‘S‘ﬁJﬁ']BIG\‘S‘VI']‘lMLﬂﬂﬂ‘LlWiJ'JBIﬂ
*  UWIINAAUANNUADINAAY aoaammmuwnm wavinlviaanszuuiddlniuagnIsAuaIn LWBGIMWLG]N']‘}N'J am‘mu

* nmmummu‘tuuumswmsmr;lmuu'ﬂummiuiaﬂ mcqmmw uLazlanginanineadu

MatnsAuaIIMIgq T

wmaﬁnﬂuma"lamnﬁamw(bio—inspired plastic):1in3el
ngaTulhidiNadfInssunTININLAIUR INENA N
MNsa lawaiuiaalnuizanin"awmn(Shrik)t&autuunlnu
RINEN numuuazdaulasiadiaanniauuasidunuasiu
autusasnuauliludu "isn"vinannasladuanniddan
Auazldsaulniusduannlnusnunsaliiuvingeuas va
awaoLLaumaaummjn"lm(dmper)mﬂaﬂamﬂ"lmsa
*Lganmvnuglommsam"lﬂ‘tmﬂmmsuauLLszm"laLaauuaz
HuyiaBadnee

mfnqu"tﬂmas’ﬁanuamm:samuﬁ‘luaummﬁaamﬂmo .
sseniluasisznavzasarsuaulviuasiunuazudouseiiia
indseanianuazidunivilag atnv'lsAduinazvinlansag
adamisuaulniuasmmgAMauaNanIINITARIn  AA
2avriasdifn1szdurnd andinnssuuasiinizdnnIsnaaltiu
aaﬂ’iaﬂsm(Oak Ridge National Laboratory)ausgawninn
Adoiiaalldundoaisuaulwiuaidonard mwniluang
Taaau(polymer resin)ladlunisvinarsuaulniuasanad

wanuTuiinaanwuu(designer nanocrystals):iiniafl

wivumInenaadaln laAaunwuiatuilunisisenay
“azmaniinaanuuu(designer atoms)"snaliitAinian
umﬂssuﬁﬂﬂmwmmmoﬂs“’imjuuavﬂmauum aymaniln
aammumﬂuwanmiumumLaﬂwamquu&mﬂmaunm
maumuua"‘mmwamavuﬂﬂaswtﬂu?jumumnLﬂm

- wavuusvaiatuaraaniIlnasAmaudy @A
Greg Engel‘lumwumaaﬂsuu,mu,aaLama'smaaswms

\anTaszuinondnunTudonan ANan3Nanael A9 N3 9TENg

uwaniyuvga (Ultrathin Platinum)snususi lawdesu
a‘mmjmjaLwao"la'iml,auav‘mmsmuaoa“am’(uamﬂmLu;mu
founawszsasldunaniuiunadavitAndfAseaiinahe
wa6 IWhaalulga 38a1sTuilunisieRauunaniiy
1vatviEIazhaanlsuaunaniui ladiduwaa 1 8x6vinlu
aasunuadllinn saruinasguunsfAsnIgalusnILaag
F138dazgnuazia anAuaaoiilangasSTM (Scanning
Tunnel Microscope)anguwanilupdauasuuiiuasnay
AMalusiu vsnadsuaadeaninasdelildindau

wiiannavg(mega magnets):siauienn(rare earth
eIements)znLﬂumamswamnmuau sa'lWvuassanagntw
LASDIEIUG aLanmaunam.lsinﬂmutwswvﬁmmmnmu,u
maﬂwaaqwumLanuauu.pm'lﬁmau savEnAaiuwe
LaZUNNALRAILA LI AaUNINNAARIU Us¥NElectron Energy
Corp.lemuAulnidanminenaaaainsanigamnsninaaui
mamnqummm'\umu“l,wwmaoﬁmmmnmmum%maam
msamtaﬂﬂsuammwu,uu';mamasamnummmtsmo awil
LtamnauuumanmnuiaLnﬂmnaaumﬂuma(mckle plated

neobium)ddiflusinurennldinnigalunisndnuivdn

nstadaunlndvinsvinsiauiiu(rock-solid coating):

ﬁmnsmnamﬁu'iﬁﬂ‘%m:mazamﬁuaaﬁuﬁa‘“nafuas’, ALY
wiflasusaasuninendglalsanlauazaud ldaanluuaIsNa
Wusuanwmanldlunisiadaufiinasiiginu Miaisuas
widatdalvalnsalinarinumusansinuiuasvinuluy
gneuiln Jeaalauiitsan3in”’NanoSHIELD Coatings” tia
annNano Super Hard Inexpensive Laser Deposited Coatings
siavldiatgasiunmraauminanaylduufizasisanuiag
aTuve1a4 Nstpdaudunuanasivagldnnauduey
w@ouaslusuayinuaadiiludu uananatiiudoang fudiaiu
Usg&NENINUINITLANZA TNIA 9




stauta(DNA) du(Gene) uaglasulau(Chromosome)

DNA tiaaunnann Desoxyribo Nucleic Acidﬁm‘]uimanamwﬁ'smw

Tuanadtdutaaniagsiuduidusra2srawuiuinferAaiunn

. mﬂmmamammamnuavmaﬂiu‘imiu‘iqju ‘iﬂsiu‘iqjmmman
wavuyreazlssnauala 3.5 suduuasdiduaiitansadu doifuaia
nma"[mﬂmiy'i?mLﬂuuwmnwaomauta

o ussAAviidIaianataaziFuIuTAsTuTANIR WA ITULAY NY KT

46 1A Tu12u(237) dunwand 48, uazgiad 78 1a1 wiunluung

AsalRAIna 1T UIUTATTUTLNLVINAY weavAlssnauuaInUIa s

AutaluwsaraafiauiaazwanenIiuuln

- lusaiemunzasdiduaiiasfidiudsznaumadiduasitumie
Banindu(gene)dvaziAusiaaauauliflsyirdinasfefidiniue 62
atnILaudurasiruvdssianaravinlvinddena s ulsanzdle wia
Aulunuasuabai(fruit fly) aravinliuuasiuditlnidu arfiily
sy7uTNGuaIFaWuE(traits) wvaSIAunarafIvTadusn9unENAY
vinlvilAnaaugulianizunvaenele saatrvidudiy Judar wiad
nenauaIe Ny e Tusy

. aiumﬂu?jaﬂamuumuamﬂmauummowuﬁnﬁmaaaoummw‘lm
saudle detfuussantastuTausnarafiuansefulufefdinse iy
Asynzaciuiuiiun STundaiinudayatugnssuaasnuivinlnud
anuiunuvinlinarafianudunass FTun(TasTuTauianans
iauﬂu)auaﬂiumamaomumm

. aamnmmoﬂs ndiatae(dnta3d) uvdssanidinuiutuaninnii
uuamamumasuﬂumu NaFTan aAURLHLAI N UTURURULAR

Lmiuaonmmmimmuuamamumﬂmuummamumnaunu
httios://rasearch.cip.cgiar. org/confluence/d|spIay/potatogene/What
+is+DNA,+a+gene,+a+chromosome+and+a+genome

TAseaseftauaasiaud
AsNAa A-TuayC-Guaiau
siaszudvananae(back
bone)vivaa

Nucleus

ANTUIRIAUATUN
(genome sequencing)

AsvnaduaaduFuadditaualuitun-arduaadAs, Cs, Gs, uaz Ts
a9 9fidin
ATunnasuyrtlsznauaia 3 Wuauuavadnmsiutnaliaiaagiy

ummmmammaomummmumﬂmaoanmmsﬂommmﬂmmsm
aylsu aoaomjmuum enavduTsalsydtsiaylsuadauiiuniaasudny
2115 avlsaiiia'ls
\Wauldgnissnin
gruyma(perso
nalized medicine)
Tuafansalsu
ATulanuurel
LWINALALR
TUHARINA
AILLEAI TUAW

Log Scale

Cost of computing — 100,000

$3 billion (Moore’s Law)

L 10,000
L 1,000
Cost of Sequencing | s

— 10

— 10

Human Genomes Sequenced

T I I I I T I I I I I I
2000 2002 2004 2006 2008 2010

$1,0000_1



Wuausduge(advanced robot)

ugusluInaNsnauNEIUTEUINIAINITUAEAS
LLE\]JJ‘I/Iﬂ1¢i1&6\’5°}j\1’ilu'§ﬂ')ﬂ’iiuLﬂ’ia\‘iﬂa NN
mmmmaummama”auj |
Wuausitiluiadasinsufianilanansatusunsu
vinnududaulaedn Tudale vuaudarlaiunis
AuANIINAauanuIaInidvagaalule uausala
fsUsvniiaauusianaiisilsnvadtrvaunaiuaing
aanuuulivineuasls (wikipedia)

Final results 2015: New record +12% increase

000 of units

Worldwide annual supply of industrial robots
2000 - 2015

120 10 114 113

2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015

Source: IFR Statistical Department

1

un.A. 2015ms°1nﬂﬂuﬂuﬁammmﬁuﬁﬂanﬁﬁwmu 248,000 \indu

2%

. :smﬁe@ég@i mmﬂ"tuawﬁomnmmuuu 20,400 wihand&nluluiag

Robots that steal human jobs

should pay taxes, Gates says.

(www foxnews.com/tech/2017/02/18)
fanad Wrunanussv
VLufiwssuanuawswsaumamu‘iaﬂﬂu
nilvnanlunstiduaiwalinvuaud
MU T UINNUY B ETAITALE DY
FualszA 6l

Regulate Frankenstein: the European Parliament calls for new rules for

robots(23 Feb 2017, www.jdsupra.com/)
f&a1¢1151( European Parllament)l,'mmunaumﬂ‘l‘nmumsmsmnu‘nuﬂum‘luﬂ‘isﬂ
‘imumsmu?jaunuswmumLauamanms"lwﬁsu‘iﬂwumogﬂmgnwamuuum
uaziladseirgsinialifiinassrusruanulaaaiauaziuag

«  FEvUAINRNAR NI UaUFUTTL AN dInINadvenuaus lIAUTY Yuaue
Asunnguaztasutiusu

https://www.youtube.co
m/watch?v=6zpuHr7t8xl

ANRFITIANTE AT NI SN 5 Amazing Robots 2016 - The Shape of Things to 11

Come - Atlas, Spot, Cheetah, Pepper, ASIMO
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Astaausaasiasav(Machine learning): deyanuscausuurluu s hose atibutes o Guidelines | seachacompusl

find candidate treatment evidence data to find
: , . options as determined by e supporting evidence for
+  mMsBausaadmdadilusnuilvaasiganlssingnnauninainms@nrinissan Godeines ach el
wuu(pattern recognition) &nwaugiilunisasrvaransuas(@anasvin)naunsalv e = Evidence
AaufILaasisauayaniauliuaiIswennsalaviaaunuaulaaiiowiuen Patfient Case Spton 1 + Incuson/ exclson

©  ATBHUAAILAIAINANNIUIENININEINMTAANRILOATURLRAAAAAT

«  AsBausuadtATavE NIl ldlszaasldulduarnnune lidnagiiluaisnsas
aunauay(spam) nsyanalanms(alphabet recognition) nisAuu(Lzu search
engineuavnLia) Lasgsna e . .

- Watson Explorer AI°1|aansasm"l,a‘uLauLﬂuﬁmmwﬂsvmmﬁﬁmﬁ’ﬂmsﬁmuﬁaaLﬂ%ao

freatments 4

Supporting | « Othe
Evidence | * Pul

Key Case
Attiibutes

Extract key aftributes

L‘Wa‘VI']\ﬂu@nuﬂ'ﬁLLW‘lnﬂLL&”ﬁ‘SﬂQ‘i/I‘IJEIJJN'\ﬂ?.Iu from a patient's case
Prcrifzed Treatment Use Watson's analytic
Options algorithms to prioritize
Florida's Jupiter Medical Center becomes first US hospital to use IBM's Watson for o ¥ g:a;:;e:fﬁ ﬁ?;bm

Oncology(www.mobihealthnews.com, 1 February 2017

«  guednsunndilinasiiufanislunsreniarlsinuiu 327 Lﬁmaaﬂutﬁaaaﬂmas‘ Ssvaasanasly
AaNRILeasAINS IBM WatsonnmivuzidetiuilutsenenaguauuvisanazldinaTuladil

« Jdushunsaatudayanivnsunndagannuindialsznausiadayaneaasnvnsunng 1ssns
ANSUWNE mswLLaVLanmsauqmmumwmmuwaaLmeﬂmaamsaaﬂu"lmmmumn nnfuiaduanunsa
AaLLNNERIaNITE YA FUAITT NN AR AALazNsT A IMEan T wwn e e

Japanese company replaces office workers with artificial intelligence (Guardian, 5

January 2017

. nswmﬂsunuﬂﬂmﬂuﬁaFukoku Mutual Life Insuranceaawiinyiuavliu34aunasunuaiadanssfsg
?Jaa“l,amamja Watson Explorer Al

. nmmummwumuNawam“lmm30°/ou,au"lmnNamammumnmsaomumﬂ"luzﬂ uswmna‘nﬁa; i
Usendns140a1u (E1m)satvdsannasnuilyailseangaonardy 200autau(£1.4m)Turdaul ang

1hgednenlszanal 158 utau (£100k)siatl “Techno.ogy ¢ T

. svnuﬂmmwﬂsummgmnmnwaﬂnuwugmwao Watson Explorer, wao"lamamjommannmao
“cognitive technology that can think like a human” vinlvidfuau1sa “analyse and interpret all of Fu koytl *Utual L rance(
your data, including unstructured text, images, audio and video”.

. mm‘iu‘iaﬂummsnmu‘lu'snsaau:wm£|mu’mtﬂuuuuuauu'ﬁuﬂuna‘maﬂ"luisowmma Us¥3fing replaces WorkerS W|th Watson

Huhansrassiidauilssfiuaauiiazdiuiainnisataaulaainiuvinls

Explorer Al >



AN5L3EUILAIAN .
(Deep Learning)

Husnana aamsfiuuimaam‘%ao
andaadlaf&nsnvatuuNugIuAITIIRaY
wsaznalszan(finsar)uavanay

Artificial Neural Networks (AnNn)
LAsaNaUsvRI NS

Biological Neurons .
iAranadsya g

Activation Function

aattiAzanalssanniian(iiriaa)uasDeep Learning

i hidden layer 1  hidden layer 2  hidden layer 3
input layer

'

output layer

I
b & & N

A,

http://www.slideshare.net/hammawan/deep-neural-networks

9/2017 _
http://www.slideshare.net/Oxdata/deep-learning-through-examples

Early artificial intelligence

MACHINE
LE e

stirs excitement,

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

New Neural Network

Can 'Paint’ Potos in

Style of Any Artists

From Van Goh To

Picasso

o Warunlnamauy
TnINEAAST
wIvendaydoiu
(Tubingen)iaiasiiuil

* MWEIAUDIAIATIANDE
Suwitinludiagy oAy
1a5unsdszananaln
Tnilvisduuy
(style)aaafunining
229 Aatluledvluada
tus).M. Turner’s “The
Wreck of a Transport
Ship,” Van Gogh'’s “The
Starry Night,” and
Edvard Munch’s “The
Scream.”

https://www.technologyreview.com/s/603137/deep-learni

DEEP
LEARNING

2010's

Deep-Learning Machine
Listens to Bach, Then

Writes Its Own Music in
the Same style (MIT

Technology Review, 16
December 2016)

Gaetan Hadjeres and Francois
Pachetuyisviavil fiidinsinennis
Aaumeastailungelia’le
Waruedazinafizsaalizauy
LWAYLDILNALAIRIUITAUGILNAY
2a9una’le Lnanszuuiiin

DeepBach
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g-machine-

listens-to-bach-then-writes-its-own-music-in-the-same-style/
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- deeasiifluuinnssuieiaznanisiissiunasiiuanuialvi uanauuuaruaanizdu(Bitcoin and Block Chain)

Bitcoins Become Legal - derasdardawmaluladszninogldinanse(peer-to-peer )

Tender in n, With . - A v
s:ri::Regfui‘:t?oﬁ t UsrdannnisArAulagaansnaIvKiasuIATs - udanuvinwinlutieydiasisaz(public ledger)ifudintian
T + dlusznuansisalidlanduwduas wargsnssuaviamamiviAaduatraflussuuilasiunsang
Feb 2017) o glafuanuidaviaginsssunansané luinguunasusag ahafaunarnsiaulasudluiuinzasasnssudiinduluade
© WesnstiaduAsay
AR IO ERh Tl ISlBitcoin Reaches All-Time High Block Chain Overview
LﬂEILﬁEI'J?.IVa\'] O T o G Digital currency exceeds 2013 mark
\Favnasnausg moten
. mmmsniﬁﬁamma Bitcoin Hits All-Time High as Currency - Block 1 Block 2 Block 3
wBEnwanty af_lull(;lﬂaﬂ‘li Controls Drive Fear(Bloomberg, Header Header Header
p .o 5 January 2017
afa Mt.Gox lea1gingn i ) ‘-—-—--_.\\ -——-—-_____h\
< o al a - -
WENLLAYA a\']'ﬂ ANANIIAY | S S A N S A SN AR SR IR AN I ( Hash Of Previous Hash Of Previous Hash Of Previous
. ‘tuﬂ @ 2013 Mt GOX f] Block Header Block Header Block Header
§5155451770% uav
a50 'Sillﬁm A ﬂﬁiufﬁ,ﬂu Merkle Root Merkle Root Merkle Root
AstlafanissIvAIN + 4 3
WRemalAugusinauay Block 1 Block 2 Block 3
%/ﬁ 1A Transactions Transactions Transactions
Soi?clj: Bloomberg data2014 Bloomberg @ Simplified Bitcoin Block Chain

ey Bitcoin [EIRE ST 4ia Bitcoins 118 Bitcoins Top-up Fruaraaulan i fngiai
A —
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bitCOin i, 1ne, uanuldeu bitcoins Tuilssimalvn 3 7 0 5 2
2nel BTC D FanuAnady Bitcoin

Bitcoins Mg

nanswun"lamﬁuwmm ‘udanLAau”susa

aNASEURIT wam i aandu-51a152” aa

Buldassusniluiin(ngonngsia, 3 w.a. 2559)

« walvuinisfusavtandssualiu Tvidugnen
A9ANT UazgNAIILEaE .

«  funsamnuadnaliladlaaniziineiag
vintiu (Private Blockchain)

- flassusunaisinisasieszuunisiiusansi
13enN7N OrlglnCert API uagihunTdaunissusay
LhEREISER mﬂ's”nu(Letter of Guarantee:
LG) d9azmheannszuiunsiildaanuiioda via
Wusnsuaaneleisidu

Fududu Bitcoin < FREE!

+ No Risk

+ No Chargebacks
+ Instant Signup

Bitcoin IMerchant Services

1 etc -
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Bitcoins Wagdla:
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https://sputniknews.com/9 Feb 2017
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Thailand 4.0
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E 1. Auandssimangldinunaie (Middle Income Trap)

; 2. fudnAnumdanan (Inequality Trap)

; 3. AudnanulisnaauaInITWeIUL (Imbalance Trap)
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Thailand 4.0

(Smart Industry + Smart City + Smart People)
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EEC to administer innovation centre

Th 'l d 4 0 (Bangkok Post, 7 March 2017)
G' O n . Atchaka Sibunruang, the Science and Technology Minister, said the
EECI(Eastern Economic Corridor Innovation Center) will function as

a centre to handle R&D and innovations to serve both the
government and private sector, focusing mainly on automobiles;
smart electronics; petrochemicals; aviation; enerqgy; food,
agriculture and biotechnology; public health, health care,
@ (") biomedical technology; robotics and smart devices; digital
4 o economy, the the Internet of Things, and artificial
intelligence; and creative economy, culture and lifestyle.

ooIwudUMEDAUTUEG enunsnigodulus:ausala

domssousouAUAlAMUALISO SamsmsisouauRDAUENS

aanauevAURDANUAILISO R4
&umMuooING Rethinking Thailand 4.0 to get it into gear
@ @ (Soonruth Bunyamanee,Bangkok Post, 7 March 2017)
WLGOALENLNSO OagadmsiamsUooril “.. Without fundament change to the educational and legal

systems to accommodate the rapidly shifting economies of the
modern world , Thailand 4.0 will remain a glittering gimmick that

will fail to materialize..”

SOCIAL P.'.ANE

vanae Tuwsaril sunaislanagvinnsnumunisianguilsandaneg lulanannmsdsudusealeilszanmnésaiy (GNI per capita) Taalafd &1
3un31 Atlas method au Sufi 1 asagian 2554 Ussinaridaindsaldlunarsseduge dadssmadidssannsiseladiadea 3,976 — 12,275 msﬂzy
a1954 (Uszunan 118,662 - 366,337 un) 6aa3d Atlas method sunan itiusnglalszrraaaaiinasdseinalnevindgu 4,210 tniaaanss
(Uszanew 2250756 un)(http://www.worldbank.org/th/news/press-féiease/2011/08/02/thailand-now-upper-middle-income-economy)




SET urged to entice 10 key industries.

(Bangkok Post ,2 March 2017)

« The government sees the bourse as a key engine to support domestic economic growth by serving as a source
of funds for the 10 targeted industries.

« The 10 industries are next-generation cars; smart electronics; affluent, medical and wellness tourism;
agriculture and biotechnology; food; robotics for industry; logistics and aviation; biofuels and biochemicals;
digital; and medical services.

« Mr Somkid said these industries are in the real sector and should be listed in order to make the market more
balanced.

British aerospace companies set to embrace Thailand 4.0
(Bangkok Post, 3 March 2017 )

« The path to Thailand 4.0 offers a chance for British firms involved in aerospace and advanced engineering to
raise their profile to the next level.

« Brian Davidson, the British ambassador to Thailand, voiced optimism about the Thailand 4.0 initiative, of which
the development of aerospace-related technology forms a key element. He was speaking as eight leading British

industry concerns, including Rolls-Royce, BAE Systems and Thales, showcased their capabilities to concerned
parties in Thailand on Tuesday.

Government to offer tax incentives for upper level employees choosing to work in EEC
(Bangkok Post, 1 March 2017)

« The government continues its effort to boost investment in its eastern economic corridor development project e
(EEC) with latest offering of tax incentives to upper level employees choosing to work there. ¥

« Upper level employees cover both highly skilled local and foreign.

« Professionalsincome tax for these professionals currently collected at up to 35% will be reduced to as low as
17% to attract them to work in this economic corridor.

« At yesterday’s cabinet meeting, it endorsed a proposal of the Finance Ministry to lower personal income tax to ——

attract both local and foreign highly skilled professionals such as specialists and researchers to work in 10 key
incdustries targeted for development in the EEC.
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’ NEW YORK TIMES BUSINESS BESTSELLER

« A LETRgAEINR AN Ea9nge 'Digital Economy' deidusinasuusannnitiviamadingalu A
A.A.1995daulae aau urdaAan(Don Tapscott)

- wiundilaggaldfundousgaa.@.1990 AnuuaALififienuidunienis D | G | TA L
. Lﬁmﬁnaﬁﬁﬁamanmemnn'n Lﬁsmsﬂaaumasmm(lnternet Economy)’ mmsanﬂutwsuammﬂm

Lﬂmsnw“l,mnmnaumasmmmuu weLAsEHsAAfITAATATaLARULATHSAALAsFIANAULTagaN

mmiu‘iaﬂmsaummtauaams(ICT)aumﬂ ECONOMY

. Gl'JaEI']\‘]L?]NS‘Q']J']&BB&LG\SL&EIHEI'\JJ Lﬂi]ﬂ'ﬁﬂﬁﬂama Jilu Lﬂiﬂ?.l']ﬁliuﬂﬂiaﬂ?.la\‘)ﬂQﬂiilll,ﬁ‘S‘]:I'ﬁﬂQLLau
aaﬂummmunurmmommjau'imLﬂumsamﬂu.iumsmau‘lﬂoaumasmm aﬂnsmmaaumua \HuLaas

PROMISE AND PERIL

1usiu(global network of economic and social activities that are enabled by platforms such as the s :EEDDF
Internet, mobile and sensor networks) ™ GENCE
(wravaya Wikipedia way http://www.ida.gov.sg/Infocomm-Landscape/Technology/Technology- \ CO-CREATING
Roadmap) ' UTURE ON TAPSCOTT

ROVB]V IRl E BESTSELLING

s INFOCOMM TECHNOLOGY SR
S FARADIGM SHIFT

alnsalinfauiuarusanuuusdAuNsLELTAUDILATHEAR

- msldwmaluladdidauiuinsdwvifiadauazdumasiiadusuiianduiusdunisiduianoidsegia
suIAslanivIImnasIninsinInsdwiiiadadinuiulOwmiavsailszanns 100 auluilssnAniiaawmun
av¥inly GDP zavissinaiuiindu 0.8% o | o _

«  lulla.@.2010n15@nw TaeEricssonuagArthur D. Little wudn GDP wndiu 1%.iiiafin1siindul0%uagy L) |
SRALLUG ns@nmiifouandnindnnsasieoulnisn 80 vunnafsuasnisaugelvitiiauiaelns 1000 -
mmjan‘imnsamLLuuﬂ(approxmater 80 new jobs are created for every 1,000 new broadband Moble Convergent | cowunding
connections provided. ) - ) e

. msﬁmmu;]smﬁuwa“tuﬁ.ﬁ.201lzTawuwaﬂszvmumoLﬂmgﬁauazé’oﬂumﬁmﬁumwm‘%waousamLmuﬁﬁu
WL ANGDP4u 0.3% winwiay 0.3%iAun1stiu1auadGDPlulssinAnduOECDagLvindu US$ 126 | Colaborative
fumIauInnIN1/7aasdanta’anistiiulnuadngulsstn@OECDTUNAITsHNHIUNN

(wnavdaya http://www.ida.gov.sg/Infocomm-Landscape/Technology/Technology-Roadmap)
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electronic
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(Traditional) Digital Economy
1132 Internet Economy

economy-wide &
social implications

Web 1.0

“the mostly read-only Web"

250,000 sites
pUb"S“fG ger‘:::?e"ec
content content
TWHW
Fivd

45 million global users
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Web 2.0

‘the wildly read-wnte Web~

80,000,000 sites

published
content

.l yl s"
rnrwrnxwwaﬂrrrwwwww
AR TRk T fi

1 billion+ global users
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Dot.com Technology Bubble: 1994-2002
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The Free Encyclopedia

Iﬂ; q‘\
el Jufvnu(social web)rlaifuanszeaagliiag
121 Facebook, Twitter, LinkedIn, Line,

YouTube, Ins%q%?m RN

@ @ I
510130 a5, 1nSy Srena

v
12 .
Il Other portable devices (0.29) —1
Non-smartphones (1.4%) -
M2M (5.1%)
Bl Tablets (11.7%)
Laptops (14.0%)
6 Bl Smartphones (67.5%) L

Figures in legend refer to
traffic share in 2017.

2015

2016
Sowrca: Cizco VNI Mobile, 2013

2012 2013 2014 2017

S

Internet on smart phone




“The internet has already become the most important infrastructure of the world. And that’s just the beginning. Soon it will also be

the infrastructure of all infrastructures.”
(Carl Bildt" Internet governance enters new era as US power ebbs, Bangkok Post, 19/08/2015)

=3

maltuladndnauliina'tdsergAafIvia( Digital Economy)’

Evolution

Eig Analytics Fredictive Real-time Scalable Machine Learning
Data Open Gov Data Analytics Analytics Saas-based u-rnl Tics

Cloud SaasS Personal Cloud  Sloud Security Standards Cloud Management:
Computing laas - PaaS, Sectorial Apps SLA

User Smartphones Tablats LUtrabook
Interface hMobile Apps Touch FF Voice IFF

Brain

Gesturing Computer I/F

Comms of 3G 802 : Low Power Self-Healing
the Future BB Mobile Data RURE LTE  sensor Network Networks
C'H'bﬂr SIEN Mobile Data Protection Big Data Security Analyt
seg:urity lata Loss Prewvention Trusted Platform Module sftware Defin
i Enterprise Social Medi
Social P e e Mgt
Media Social Media Analytics
smart Building i ArAY
IGT. and. ) F[-H'—"I‘I Dq_:.;la PI'-'-I‘|TI‘I.-_' {]t?l-';-lhrrﬁ I:Il.ﬁr-lﬂ'..'rEb ITI i _1 E.? IPlI.IrL":}
Sustainability Smart Grid Vi-S
Internet P Ultra Low Power Chipsets Integrated Cognitive
of Things M2M comms Coil-on-chip Sensor Network networks
New Digital eComm M-Commerce SMART Context
Economy eGov Economy Awareness
2011 2012 2013 2014 2015 2016
Saas SOt ArE - -8 - Saaric LBS Location Based Sarvice WANE Wirgless Access in Vehscular Envirosmsent
18a5 - Infrastruciure-as-a-Sarvice SMART - Social, mobile, apps, real-time and trusted WLIZ - Visible Light Communications
FPant - Platformm-as-a-Senece SIEM - Security Info & event mgrt
LTE Lewsg Tarrm Evolutian Wi=-5UIM - WWirelass Smart LIty Neteaork
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széuvi 3.Digital Economy and Society

« Digitization of human interaction(i.e. the Internet
becoming the life-blood of social activities)

« Delivery of public services and inclusion of
marginalized groups via the Internet

« Transactions and creation of commercial values on IP
based networks

szduil 2. Multi-modal Platforms

* More ‘things’ coming online and the internet becoming
truly ubiquitous (e.g. M2M, HetNet(heterogeneous
network), IoT)

« Convergence of various modes of user interface
interaction (e.g. video, audio, text and image)

» Apps and services become more platforms /network
agnostic

« Differant oronrietare ebweorks beoome 1P-baoed

széuiil.Interconnectivity and interoperability

- Different propriety networks become IP based and
interconnected

» System platforms talk to each other and become
interoperable

« Content and interactions pass through different
platforms

Source: ISOC’s Unleashing the Potential of The Internet for ASEAN Economies(2015)
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muauiammnw"’l?muomummsmsnn“lﬂmw"’l?jau“me“ls Aatvtdunind 3 au a, buagc ua’(1l) nn a Lﬂummnn”l,m 2 i§unvAaalian
lddsbuazazanilidec (2) vihuasdedumabillugizanfla2idumeidududaainbidanlidsauazainbiianlidoc (3)minailugizaniagle
2 §unvAaciaanawnazciaanb L6 6 ﬂmmautuaomnmu%umanumsamr;l dauiluadinmansladn 3(3-1) = 6 aaAuIalgFu9
mnfSaufaziilu 20 aavAvsaidune 5(5-1)=20 ¢ Husu Taaasduaivnndiuiugly n aunarAazls n(n-1) Aadnzagumyg

NB: 3Y8éRQ4 Zconomies of scale for a firm involve reductishgsimihedaelags SosEost per unit) arising from increasing the scale of 27
production for a single product type, economies of scope involve lowering average cost by producing more products. (Wikipedia)



s¥FuUT 2.1eFathanay Ufduiusuardasmerainuans
wagluunawal( HetNet, mobile apps, multimodal and multi channel
platforms)

iAIa2nansN(HetNet
:heterogeneous network)iilu
LA3azine ISR adianTavLA3azne
tingirunacineAulaAmacrocells,
picocells way/wia femtocellsiiv
TulasuanaIAMTNILURULRETEH
AU

\‘

Tunauail

ATuuInIsuasna Tudsunsavinlwly
dunasiiinsusaflfsuRusAunisdssansiuu
ﬁumaﬁﬁmmuaﬂnsmmu MMsAnvifiafia W4
UWALLURG 1R

ﬂaauwuﬁmanm WJeo wilouay
aMwiadaulul (facebook, youtube tlusiu)

Mobile Application Stores Downloads Revenue, . aimfm'iﬂuuauuﬁnLné‘m”mﬂwfaunnLLaﬂﬁﬁmmmmﬂ

Worldwide, 2008-2014 (Millions of Dollars)

Source: Gartner 2010

2009 2010 2011 2012 2013 2014

w End-user spaending m Advertising revenue

NdF31a19e] A9, N5 Saewasd

wiuduwsas Swdgnan Ui Tusunsuunui wall
anmnaiasuaLwaomaaaauusauaﬂau .
- walidlddaseunsmatiurldmunsavndalafousa.@.2008
Undazananagliusnissruudfiifinisaguaiidusiuasuayl
\ila(Apple App Store) squnasntaa( Google Play)shuuas
JuTai(Windows Phone Store)uasiruaaduudniuai
(BlackBerry App World) wailunadafwiunedifsasda
whiavaya: wikipedia
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3. 9ANURLLATIHGAAAR

RESFion I
~WORLDDIGITAL ™ ==

Aa(Digital Economy and Society)

Q

- UffuRusuaserulufeauivnifdvia(dumasiiianataiuiguianio

2avAANTINTUFIAN)
. ﬁsnssuLtazmsaf'muamn‘?aw\zi‘mﬁaw?fﬂm%mimﬁuma‘ftﬁm
¢ AshiuINIsEIsTatuNll wasnauaanTan1&nsEVinKIu
Aulnasiia

N Western Europe
Ny $753B

North America
$1,035B

United States
$9428B

Nosrway $27B  ¢13p

sorg" Finlahd Central &

Eastern Europe
Czech Republic $1628
mark $10B Poland
B Slovakia $208
$48 H
Slovenia s:gg"y ‘568
$2B

Romania
Croatia Bulgari
$38 S; Bgana

Global information and
communications technology
spending , 2012

Austria
$15B

LY Ghesco (http:/ /digitaltrade.bsa.org)
Portugal
$108
Turkey
== $26B Israel i
s11B ihippi
= Venezuela Egypt United ::"gsp nes
$188 $78 .. Arab $188 Vietnam Taiwan
Colombia X Saudi Arabia Emirates $11B $21B
$168 $278 $14B Smgaspore ‘
f 1 . e
< ' " Peru Middle East/Africa ndoasta Asia/Pacific
Latin America $8B $228B $27B $1,031B
5%028
Chile
$12B
Bl b South Africa. 5 r'\lev; .
: $26B s o o - alan
3/9/2017 Argeptna ANARINANgEl A9 b e 29
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39u595U(Nexus of Forces)

Top 10 Strategic Technology Trends for 2014

Mobile Device Diversity & Management B

Mobile Apps & Applications Gartner: Nexus of Forces
Forces The Internet of Everything

Hybrid Cloud & IT as Service Broker
Cloud/Client Architecture

The Era of Personal Cloud

Software Defined Anything

Converging

. A faster, richer,
ublqwtous conversation
e Inforn . Big data
evolves toward wisdom
— the ubiquitous
progress bar

e Cloud: The expectation
Web Scale IT of ubiquitous access
: e Mobile: Becoming the
D_Futu;? Smart 'M?Ch'nes primary computing
iIsruption 3-D Prlntlng platform
st VOXSTRAT

© 2013 Gartner, Inc. andior Its 3Miates. Al nghts reserved

wsoussau(Nexus of Forces)ilunmdnuasus¥niusnunnisniuas (Gartner Inc.)ildagunanisuinmduniaussaudusas
iA3n2inadunu (social media) ainsaiiiasia(mobili aal6(cloud computing) wazsiluuusissuind2iagaanuin
information patterns, big data)rravivinlvitAnlan1a11iin19gsna

ANART1AN9ET A9 WG FeIwaiT 31

3é%(p%:o/ﬁmwardthinking.pcmag.com/show-reports/316750-ga rtner-s-top-10-strategic-technology-trends-for-2014



Share of Time Spent per Day with Major Media by
uUs Aadults, 2010-2014

* ausavIuuaveMarketer

Brazil's economic quagmire

% of total W']J'j']oluﬂﬂ.ﬂ.2013 ﬁma‘ju The The price of pandering to pensioners
2010 2011 o012 2013 2014 njsi?j’aa ﬁﬁﬁmu“ﬂ N:I'Mm: E cCOnom i St America's oversold manufacturing boom

Digital 29.6% 3I3.8% 3IW5%  43.4% AT 1% (ang18T4u'la) The theology of jihad

—Mabile (nomvaice] 3.7% 7.1% 13.4% 19.2% 23 3%

—thahle ot GsEn  oow o ew s e andgasnmlunaayiu manmenssams oo MOSQUIto sex and malaria

e 5 o 2 1 4 Siee - annitnsiadfluadousn

™ 40.9% 40 4% 39 2% 37 5% 36 5% —Tmﬂunanatﬂum PI t f th h

Radio 14.9% 13.9% 13.0%  11.9%  10.9% mumaaua'\ﬂm ane o e p ones

Print*~ 7.7% 6.5% 54% 4.4% 3.5% B °luﬂu(ﬂ A. 2014)LLu3'iu3Jﬂ

—Magazines = 58% 5. 1% 2.5% 18 azfosatilavadnofining

—Mewspapers 3.1% 2.7% 2.3% 1.9% 1.6% 0 i Luﬁ‘j ot dﬂJ - o

e r— s Sieee O T gy daansiiuleuaviiadiady

Total (hrs:mins) 10:46 11:18 11:4% 12:03 12:14 qandmaﬁu‘lm

hore: ages 18«4 time spent with each el incliudes all ifme spent witly
that reedivmm, reganaless of multitasking, for example, 7 o of
muutitasking onlineg white watchineg TV is counted a5 7 hicwr for TV andg 7
Fodar fior online, umbers may mol 20d e to 1006 due o rownding,
“irciucies ail internet activities on deskron snd iaotor Compurers,
reasding oy

Source; efdarketen Ao 2074
1715716

il w5 AT T

warrss edfdla rkoeder. com

Screen

Daily Distribution of Screen Minutes Across Countries (Mins)

Indonesia
Phillipines
China
Brazil
Vietnam
USA
Nigeria

gusnTnu:alnsaiiasaa

fiay

. ilRfunalrlunislad
gUsnTWuNnn AN

The Economlst 28 Feb 2015 .
sansnivunaradualnsaiznasiigaly
1seifAansdusInsdnvifiadiasssuai
inunnay anaunnnINlidie 4 sia 1

Thans 1""Wzﬁﬁ“f“f5 . faqiiuadenivuasiszannsgingjaziu
" e ﬂaijaL@as‘;uLLmumn lm**uaoamsmiﬂuuaummﬂuﬂ 7.2020
e R el
o . . s v lanan iy . Qumysnu'igu IL2A EIE%T‘H&?JTS‘VITWHJJ'mﬂ
"t  Laptop + PC ansalmegaiiauin 1 2 lvsiadunadu . )
soutce  Smartphone felavEadugalsf |  Jaqudvnaruanianminuiluailasal
ﬁ(a\,"g:ﬁg lTab:et L?&1N1ﬂﬂ31qﬂﬂ’imaa VIL?.I'WIa\?ﬂW‘iT?jNWﬂVINQLLa‘”Jﬂﬂﬂ'ﬂQ”
oo | 3ule Tnsed Aduaziaiag tauLnu
Italy ! (http://blog.pv.com/blog/the-global-cloud-perspective-1-an-introduction) a

Mmutes 0
YoV e ]

100

200

300

400

500

600

VEAYE Y

AAFT1A98 M9 VLW?GI] eI W

/
tp://www. emarketer com/Article/Mobile-Continues-Steal-Share-of-US-Adults-Daily-Time-Spent-with-Media/1010782

5717 80% 29K TAILATIRAADNR ALY

1
a o A
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usn1ssuAIsHIUTNsANYviddafia(Mobile Banking) Mobile banking users set to double
| over next four vears - KPMG August 3, 2015
L']“Ju‘é'gll‘l.lﬁ aumu—]m‘lm"au n ﬁ—]?.l a\jﬁu—]ﬂ—]iﬂ—]u—]‘a—ﬂ ﬁWﬁiﬂiiNﬂ'\\‘l The number of mobile bankfng users globally is forec’aSt o

double to 1.8bn, encompassing over 25% of the world’s

UsztanriuTnsdwvifiadaviaunuiuda(Wikipedia) population, in the next four years, according to research by

KPMG, using primary survey data supplied by UBS Evidence
Lab.

Online Lender Social Finance(SoFi)’s Latest
Fundraising Implies $4 Billion Valuation (wsj, 19

24

JPMorgan Chase Is First Bank
,;  to Top 20 Million Mobile Users

Aug 2015)
“.....The fundraising round would make the four-year-old lender among the
M July 14, 2015 I I most highly valued “fintech” companies, as financial-technology firms with

I aspirations of stealing business from traditional banks are known. ..”
lllll

1013 2013 3413 4013 1014 214 3014 4014 1115 2015

Millions of Active Mobile Lisers

K-MOBILE BANKING @ Bualuang 77 8anking

PLUS

Irmuiaunio 1HB3ciauld

nowwamnisulnu
DINSUIAISNSOINW

NTTR:// DENKINNOVETINN.NEL LU0 19U | PTOIEEN-CNEse-| 571 M 5-08n K- TO-TOR-L - O M-Mom 18- USErs/

7}_“ R ETE- o1 ) p 2 . Toudu
Q l " IBrgioa
Branch ‘$0 Towidu
Open an online account and use it right away!
Call Center &y  srebaliacu ;S,irrgfe'fsf’ape"ess

No need to visit

/" an SCB branch.

R LANIEY

® UsziRn T ENS
-

ATMM

Online [l $0.17 Mobile cost savings

Mobile $0.08

1ttp:é¢9aﬁ@ln7)vation.net/2012710/monitizing-mobile-banking/ et o b

sipnsiaRau lwaduidl




M-Pesa su@1g ls&1u1(branchless banking)

2. Customer C
(sender) deposits
cash with Agent to

buy e-money

Electronic Money (M-PESA value)

Physical Money

float

M-PESA

3. Customer sends c-money to Customer D

I oy

. Customer .
¢ Caccount |

> 3

2a, M-PESA transfers c-
moncey O consumer

4a, M-PESA transfers c-
money to Agent account

. Agent B
. account |

Agent A
account |

. Customer
- D account

Al & 5. M-PESA ¢-moncy account
N ad)u\lcd to match real moncey value

‘ M-PESA Bank Account - ‘

1. Agent A deposits cash
into M-PESA bank
account to buy e-money

6,000,000

4,000,000

2,000,000

D T T
S & & @

e‘a""”@

%/“97”261*‘7 SIS A

—4— Registered M-PESA Customers (LH axis) —l—M-PESA Agents (RH axis)

w0 (‘Q ,»Q .\p

4. Customer D (receiver)
withdraws cash from
Agent till in exchange for

6. Agent B withdraws cash
from M-PESA bank
account to reduce his e-

moncy float

T TP T T 130 DL b
http://cs.stanford. edu}N people/eroberts/cs181/projects,

PHONE
REPAIR

ACCESSORIES

CHARGING

'{ LACEMENT

‘%anﬁ!

PHONE
FLASMNG
NOKIA
o
0LLA
ALL
wsc.:"éu PHONE

- /SmartPhones/pt4 html

http://www.gsma.com/mobilefordevelopment/safaricom-56-growth-in-m-pesa-revenue

M-Pesa 1invnuaeine'ls

M-Pesa Lfﬂuﬁu'\ms"l,s"a'mw‘j"mmﬂﬂ';'m'h"l,m"’fn
msaanm.mLwa“mw“‘l?msmsmmsnmﬁsnssu"lm
Taalaisaelivianan
m‘mmtsaam\mal,uawaoM-Pesa‘tuﬂlszmﬁﬁ
wiendunaunannatdananistiusniseuasd
UfduWusAusurasdaaunnsiatiidulay
Wu$10031am1usnsRe9$ 1L usiu
NusyRvALlugnesaviifiadianasuisn
Safaricomuazviunaiauiinslssirgrdsyanau
(national ID card)fau .
:nnﬁum”aon'san‘u”mgalaomztﬁﬂuﬁw“mgaazﬁaﬂ
ATsUIATUAGINALNAANMUREAIN
navaIngiauua) anmmJLﬂmswumumuM-
Pesa"lumaoauwaammwamwumiﬂmn ER
mﬂumﬂaf"l,mnwu"lsﬁm asdia"e-float" dolalu
Asuantl{au
mnuuanmmmsa%SMS‘tumsuanLﬂaﬂu e-
float” ﬁnanmau”lm wiagInsaldsususgnann
'swumtmumanmnaﬂ‘tuuij Pesa
uJumamommwaom'smnan'smmomsmuvlﬂa
Uszinanlauznissuiasdnélaler

M-PESA Revenue

Kshs. Billion
11.78
56°’
7.56
1s8% I
e 1+ B ]
FY 2008 FY 2009 FY 2010 FY 2011


http://en.wikipedia.org/wiki/M-Pesa
http://en.wikipedia.org/wiki/Branchless_banking
http://cs.stanford.edu/people/eroberts/cs181/projects/2010-11/SmartPhones/pt4.html

i i THAILAND SOCIAL
Social media GLOBAL DIGITAL SNAPSHOT = BANKING
i ' OPDATE 2015
NeXt In Llne 28 Feb 2017 Ban kOk POSt TOTAL ACTIVE ACTIVE SOCIAL UNIQUE ACTIVE MOBILE
Line iS the |eader among Chat apps in Thailand POPULATION INTERNET USERS MEDIA ACCOUNTS MOBILE USERS SOCIAL ACCOUNTS FACEBOOK

with 33 million active users, representing more () Enn ‘.
than 80% of smartphone users in the country, @ %
thanks to its simplicity and significant cost savings -

for users relative to SMS and international calls...

@ KTB CARE
ST

7.210 3.010 2.078 3.649 1.685 ThiB e
BILLION BILLION BILLION BILLION BILLION BRY s s

URBANISATION: 53%  PENETRATION: 42%  PENETRATION: 29%  PENETRATION: 51%  PENETRATION: 23%
THANACHART BANK
19,

Bangkok Bank
14,416

Line, Facebook top smartphone use
(Bangkok Post, 21 Aug 2015)

The average smartphone user in Thailand checks the

devisel76 times a day- with Line, Facebook and

ggggfgi;getg";’;; g?g;;;?rL;gdSﬁsgf"t'V used, Social media players eye B8bn local online market
according fo the DgHal HIe SUvey: (Bangkok Post, 25 Aug 2015)

Response to Thai Red Cross
Social Media During Thai Floods Global social networking and internet players Line, Facebook and Google are
entering Thailand's online advertising fray as they each seek a head of local
operations to capitalise on the 8-billion-baht market.

uTir

Australian Government .. E w )
Social Media e

Flickr Google+ o0 \ ~
Elcke ac nte from -+ Google+ accounts from 3 [ o
: - Za b <
- ) v 2 =
RSS feeds [ Podcasts 5N e §
RSS foods from governmer Government Podcast - == - —
g T o

ANARINANTe A9, IWsT Srewat ZGCGrY PN vwcnd Sl




Battle Of Cloud Titans Has Just Begun, Goldman Says
(http://news.investors.com, Jan 2015)

«  szruumauWItaasaaNnaautdlau(disrupt)aarnanannIsUEIRULNATAN

Cloud Disrupting Traditional IT 2u1nn31 $300WuaTU
Cloud computing infrastructure and platform market «  UndAzvia aonmminamLLuume(GoIdman Sachs)31e91UIN1ATIRTY
sﬂ In billions AUFIUARIG Lsu"l,ﬂ 5% awasnslranaluandvnssuladivasiliuaiuas
30 mmwaummﬂmmmﬂu 11% Tue.@. 2018
X - - . . uanmnuﬂoswmuuamﬂa winldilu $43 Wuaulua.d. 201831nLéx
- - - $16 Wua uluiliua?
A e « AameaxIssauidaddszianaa IaaS: Infrastructure as a Service way PaaS:
]:f: a '35 l:rF total enterprise IT spendu ng PlathI;m aVS a Se£Vice
10 « IaaS fluwusiudiesinnisarura(compute)niraminuan( storage)indaing

; waznsvinouaiau(virtualization)

« PaaS TmaﬂnuﬁuwaoIaaSmavumﬂm svuuilfjiidinas(operating system)
gruraya( database) fintfawds ( middleware)uazin3asiiadnnas (
13 14 15 “Ibe "ife “18e management too]s)

Soorce- Goldman Sachs lpoidmansactt com |

= | P | D |

«  71a97unanI1 Amazon.com (NASDAQ:AMZN) Hufiaaiaaananaulas “ue
suATNTnE IKaiRazisusiu(the Battle of the Titans has just begun)"

. :Jmsﬂsumm'\Amazon umuunomnﬁﬂ"lm $4Wua1u 3a 26% wavnan IaaSuay
PaaS 51119 12 Lmaummum U3 Ng9na1131"Amazon Web Services (AWS) tilutfiin
AdaauvnAiofese e’

«  AWS, Microsoft (NASDAQ: MSFT) Azure, Google 's (NASDAQ: GOOGL) Cloud .
Platform uag Salesforce.com's (NYSE:CRM) Salesforcel singAtsusiyamigonnndu

- wEnAfeudasduiiasannazgnaansidaaizinlidda EMC (NYSE:EMC) Tusnuigw
LaswaznulaaIIudn Oracle (NYSE:ORCL) snuguzdaya IBM (NYSE:IBM)aufiatha
w39 uazlulaseansarussuuliicing

3/9/2017 AN@RT1ANTE AT INST STenad Source: NBS System I .

> www.OmniRetaid-Experts.com
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Office 365 to

Empower Your Nonprofit [

Compare Office365 Plans
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g NG danauualnai(Big Data)

Smart Advisors Internet of Things
Speech-to-Speech Transiation

‘ Hcggtaalaoii?e:; 1 Machine Learning
Softw a e-Defined Security Vvoa abl .:" = - = -
caabiggmness % SC:?‘);DQ — Forget Big Data hype, says Gartner as it cans its hype
en Data Science weri
o «m§ cycle (21 Aug 2015)

Connected Home
Aﬂec1 ve Computing

3D Bioprinting Systems for Orgain;azr‘:;?::s’ ;? Hybrid Cloud Computing P e ° n—]sm Luas(Ga rtner)vmem audtq ﬂ a @ “Blg Data i a a ﬂQ—] n ‘hype Cycle
irnan Aperaniaton 28 T 2015 ‘Awaadsinglu’ hype cycle2014’ iwsnzfinns@nmindngide
Bra&ﬁ:ﬁ::‘g;.:;:,:;e_/é & Auvsmented Reality - ‘E Enterprise 3D Printing
N ki > UFiGua | |
oot Comecumeney Sxcnange ¥ A e i «  lunanunmsd@nmlenanintinvinduiiuiiaindaudne * big data’
ey ST w—— WU “hype’uaziaing * practice” twsziiu 20% wavmsaaniuluaaie
B Faok of —— e Fdamedufiemuainsdudrgaain”
nnovation Inflated rough o ateau O

Trigger Disillusionment

Expectations

S e i I i (http://www.theregister.co.uk/2015/08/21/)

obsolete
Olessthan 2 years © 2to 5 years @® 5 to 10 years A more than 10 years ® before plateau

time
Plateau will be reached in:

Source: Gartner (July 2015)

aiayanualuai 1ad3annaudtayai

= o o o EMC
suageautasasiadssunanaluadne S :
Rz lua EB 1glé By 2015 the number of networked devices will vL ' vl o P - ata Science an
: : idusanauduadlaianwusgAgy
be double the entire global population. All o . .
0D sensor data has uncertainty. ﬁ' 2 Blg Data Analytlcs
= Discovering, Analyzing, Visualizing and Presenting Data
g 8000 100 « 15uau(Volume) St S °
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Case Studyv

Big data fights crime 1€

Memphis, Tenn., is famous for its

CRIMEMAPPING

Enter an address
rich history of music and culture.

But in the future, the city might be
known for pioneering a new type of _ o

big data-powered, real-time crime

fighting. kd ' s

That’s because the Memphis Police )
Department has been stunningly uz,’;qmu
successful in reducing violent crime

Prescotty

in the city after launching an

initiative known as Blue CRUSH :
;i ) . 1092 crimes between:
(Crime Reduction Utilizing

Statistical History) with the

Zoom here

University of Memphis.

NSTDA backs CCTV app g
(Bangkok Post, 24 Aug 2015)

{f.!.n:l:m

"™ Albuquerque Police @

. ™ 10/26/2012 - = 11/01/2012
" Mex: Last cime reported on 11/1/2012 10:36

niasnnguunalddayauuralnaisiuiunis
AtAsginannsai(predictive analytics)
ananIsNsuLsy Tutdiadiuuila Sgunuiusd
aaav 'l 31%35¢1319A.A2006-20111%89370
gilnvussatauldlasinisilTasugns(Blue
CRUSH:Crime Reduction Utilizing Statistical
History)siuAuuminenaeuuils
TASINITEINTDYRIAVALUNFINLANF1IAY
ARNAanaadnTIAR(surveillance cameras)
sgifianrauinssu(crime records) MaawliLLe
dayansiiausnuausiilusuilaulvdunineu
fiIUNIavua(on demand) LAanAuksal
sodauazindansandulanianaziia

a2 InssUTuNUNnlauastiiag lanui
uamsulduansiIsSPSSuavlatiian

http://fcw.com/Articles/2012/11/02/big-data-memphis.aspx?Page=2

The National Science and Technology Development Agency (NSTDA) is working with the Asian
Institute of Technology (AIT) to develop an open digital closed-circuit television app that will

integrate digital CCTV cameras from state and private agencies.

NSTDA

«  The Erawan Shrine bomb attack is a trigger to shift the existing CCTV system of human
monitoring to an intelligent video analytic system for a more automated security system," said
Passakon Prathombutr,. -senior. director for service research and innovation programme af the



Big data
save lives

Data Analytics Driving Medical Breakthroughs: Using Big Data to Save Lives- Computerworid.com

Submitted by ug3B25238 on Wed, 04042012 - 08:00
Fewer sick babies

Back in Toronto, the hospital is processing its data in real time using IBM's InfoSphere Streams, software that can correlate and analyze thousands of real-time data
sources. The University of Ontario Institute of Technology (UOIT) is using the software to collect streaming data from electronic devices that monitor the premature
pabies.

The technology is giving LOIT the ability to make sense ofthe data and analyze it in ways that include, they hope, discovering the onset of sepsis andwvarious other
conditions before these problems occur, says Dr. Carolyn McGregor, the Canada Research Chair in Health Informatics at LOIT.

This test has been running in parallel with current clinical practice so doctors and scientists can compare the two approaches, which they are currently in the process of
doing. One day's worth of data is copied and sent back to UOIT for the offline analytics component.

The platform, known as Artemis, or "data baby™ has been input with a set of clinical rules that serve as a layer of analytics to help it make predictions for the first time,
says MoGregor, who is also a professor and associate dean at UWOIT. Today, medical devices at the bedside give broad information, she explains. Devices provide
readings at a very high frequency, but "a human has to be able to analyze”™ the results, which are "constantly changing,” McGregor says.

Final results have not yvet been released — theyTre expected sometime in late April for peer review and should be public by year-end. But initial results have proven
Artemis’s “robustness as an approach,” McGregor says. The study, of over 400 patients in three sites, has collected “the equivalent of two decades of patient years™
worth of data, she explains.

While medical personnel have some traditional indicators for the onset of infection — such as body temperature — Artemis will provide "a much richer environment,”
McGregor says, to analyze a range of different signals for a variety of various conditions that babies can develop.

- aayauunaluaildiadiaauluiasenisiisasle

«  Tum.@.2008 ‘nmﬂ'isowmma‘lmlauawmm‘mm‘lumsmsammm)umL?ja
(neonatal sepss)‘lumsnﬂaamnaumuuwﬁauﬂa WRadiarinanaiaslassuy
1né& )

-  Tamnsiudmsianisiaausininsinas(Carolyn McGregor)uvsuminegnataau
1eslaganduuvisinalulad (University of Ontario Institute of Technology :
UOIT) ldarawsiwisuaslatidudialnfoSphere Streams lunsitansaiuiunis
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httg://hirloit.ca/cms/?g=node/51 m@mFmﬁ‘c%??;/?&mg%@W‘%Ies/ZOlZ/l1/02/managing-big-data.aspx?Page=2 40




Internet of Things iThings S0kiken |
0 ©
Sl

People 5 billion

Sites 1 billion

1975 2000 2025

1875 1900 1925 1950

- IPv4 luafinfimnuen32iafelviiatduimnaiiia(internet addresses)
6 232 wsaTm 4.3 Wua ue Uy

«  IPv6 fimnuen1128 dafelviviatduinasiiialadiv 2128 sunioniasm
3.4x1038 (%32633,825,300,114,114,700,748,351,602,6886itL141i9)

mnmwlSwumum‘tuﬂ @.2015 way 50 Wuarudulua. A. 2020

mLsﬂmmamuﬂﬁmau’imm'\ aumasmmwaoaﬁwao (Internet of Things
:I0T) * deazilsznavusiadusuziu sunsninu wiuLuan Insviedd w3aglaly
17U szuudhEnanlaania wibaiaamyiaaia fusgHumsunnegdnsronie

mew allaaana mmaa mu/aum 104

loT Building Blocks

Layers of

Sensing and/or Connectivity Embedded FAyes 0 f oot AppScationbicson
- : Connectivity Cloud-based
Smart Devices Nodes Processing Nodes Piocessa .
Nodes 9 User-driven actions
via devices with
screens or
automaticallydriven
‘ -<——>S / actions basedon
=i — — ! X data parameters

| >4

Insights/Big Data
| ——-

Data analytics for

business intelligence

Lots of Software in All Nodes =

= “freescale

http://blogs.freescale.com/iot/2013/04/

IoT in Smart Farming

(Precision Faming)

PHUKET SMART CITY

How T4

smart sensing
& monitoring

cloud-based event
and data
management

7R
b i)
smart control smart analysis

& planning
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A prototype smart city was launched in 2016 with

budget of $11 millions
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Figure 4. ASEAN Internet Penetration (2009-2013)

35 e Fixed (wired)-broadband subscriptions 3
wnies Wireless-broadband subscriptions 30
30 s Number of individuals using the Internet /
& 25 - :“;' g —’—"_‘< - " o
= — 26
= 20
=
c
S 15
—
3,
<10
s 3
0 .
2009 2010 2011 2012 2013

Source: TRPC research using data from the ITU (2014), ITU World Telecommunication/ICT Indicators database, Population,
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Figure 5. Percentage of Individuals Using the Internet vs GDP Per Capita (PPP) (2013)

80 T— ——

—

= —
w 70 |/’ v SG
2
5 \ + BR
£ 60 =t —
] — I
£ | I — I
£ e
= 50 / -
- / * VN
@ 40 [
a | * PH ]
g
30
3 T
o —
% 20 \\
-4 * ID
-—
E * LA
‘lq I|
\ * K /
* MM w/
o 10,0 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000

GDP per capita (USD, PPP)

Source: ITU World Telecommunication/ICT Indicators Database 2014; World Bank Indicators (2014), GDP per capita, PPP
(current international $), http://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD

Table 3. Clusters According to Internet Penetration

CLUSTER 1 CLUSTER 2 CLUSTER 3
% of Internet Majority access (Above 60%) Partial access (25%-45%) | Low access (1% - 20%)
Users (2013) e Singapore (5G): 73% e Thailand (TH): 29% ¢ Indonesia (ID): 16%
e Malaysia (MY): 67% e Philippines (PH): 37% | » Lao PDR (LA): 13%
® Brunei Darussalam (BR): e Vietnam (VN): 44% ¢ Cambodia (KH): 6%
65% e Myanmar (MM): 1%
Country income e SG: High-income e TH: Upper-middle e ID: Lower-middle (USD
classification (USD 78,744) (USD 14,390) 9,559)
(GDP per capita, | o BR: High-income e PH: Lower-middle e LA: Low-income
PPP current (USD 71,759) (USD 6,533) (USD 4,812)
international $) e MY: Upper-middle e VN: Lower-middle e KH: Low-income
(USD 23,298) (USD 5,293) (USD 3,042)
e MM: Low-income
(USD 868*)

Source: World Bank Indicators (2014) http://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD
* There isn’t yet an official PPP value for Myanmar’s income so current price was used instead




UK TAUsanuuuanailsz2ns100au(Broadband Penetration)

Figure 8. ASEAN Broadband Penetration (2013) Table 2: Supported data rates of broadband technologies
m Fixed (wired)-broadband subscriptions per 100 inhabitants mam Wireless-broadband subscriptions per 100 inhabitants Technology Supported data rates
—— ASEAN average 160 ———ASEAN average Fixed broadband
World average . s World average 136 6 XDSL Up to 52 Mbps (VDSL), and 100 Mbps (UDSL)
-Cable TV (cable Up to 120 Mbps (upstream) and 160 Mbps
120 modem}) (downstream)
-FTTH Up to 1 Gbps

Mobile broadband
15 80

W-CDMA Up ta 2 Mbps
'0 =t HSPA Up to 21 Mbps
O
s 7 an 272 2 1xEV-DO Up to 2.4 Mbps
o
. - 14.1 ; UMTS-TDD Up to 7 Mbps
™ 6.5 - > 4 . :
0.2 m B w3 "K SO WWI-F Up to 54 Mbps
o
BR LA MA MN PH BR KH D LA MA MN PH SG TH VN VWiMAX Up to 70 Mbps
R . - S e
Source: ITU World Telecommunication/ICT Indicators database 2014 MTAdvanced llf\l_f;;glﬁt:rmm " Pigh-meblity and 1 Ghps in
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Source: TRPC (2015), Unlocking the Potential of the Internet for the ASEAN Economies




Malaysian National Broadband Initiative

'imomsusamLmummommmaommwmLﬂumaasmnaammmwa‘luﬂsvm?ju“lmme
aumasmmm‘mmm‘lusmmLﬂu“lﬂ“lryﬁmﬂmummmmﬂna‘lu?junm LAnALRYKENN1Y
ssmaﬂs”mﬁ‘insomsuma 24 fivnau A.@. 2010 1ﬂ'somsmﬂumwmmuasvmwos'ﬁnn
tanu(public- prlvate partnership) naniAa Malaysian Communications and Multimedia
Commission Au Telekom Malaysia.

TAsensiitiania Malaysia's high-speed internet service w¥aduq3n HSBB 1vinuisisening M A LAYS I A’ S
5 &y 20 innziie/3uii

. wATuTafvtdivie fixed FTTH, VDSL2, wireless High Speed Packet Access wag WiMAX DRIVE FOR HIGH SPEED
uanniifoaraldaiiausae BROADBAND
Progressing the Australia National Broadband Network (NBN) wikipedia
« usEnAufilAu(NBN Co)usyifiusiunui A$37.4 Wua1u MTRTUEUUGAIUNITIEIUNIAIA
fsunanay A$30.4 wuauuastannulugiuniivda Progressing the National Broadband Network
- wEnlssnanmsiagauanananauwnu(dividends)dusgunanaisluila.@. 2021 wayay
naauduaInulenualuila.q@. 2034 *‘—"'L|“ . 93%
¢ WRUfIAFUIIINANAULNUNITRINU(return on investment)atin 7.1% Taaa1ani1sinsa’le _R ..
=2 ' Qs 9/ =] \ ‘-' o # o
avfiy A$23.1 Wuauluila.a. 2021.
- Jaaniaghiusaauuudanuiiiatinee 25MBpslilfvaiaisisnanaiaaldinatuiad e [ﬂ] o R ﬂ e
NRUNRIUAU e TWome o il
o RqiudaNAINRUNAT R,
1 (-7 1 9/ 1 9/ NEN \\ 0 ‘_‘4" o o 30;"'0
— salddearmsunnnin 1 s unnonad SATELLITE @ a(\r
—  AANAANE9 3.1 auarasiuduenau a.@.2016 c "o

—  TdmaTuladinu (FTTB, FTTN way HFC)

http://www.nbnco.com.au/
FTTB (fiber-to-the-building, -business, or -basement): Fiber reaches the boundary of the building, such as the basement in a multi-dwelling unit, with the ﬁnal connection to the individual living space being

made via alternative mean.
FTTN (fiber-to-the node, -neighborhood,): Fiber is terminated in a street cabinet, possibly miles away from the customer premises, with the final connections being copper.

HF i -coaxial ) is a telecommunications industry term for a broadband network that comblnesl %Ptlcaiﬁber and coaxial cable. It has been commonly employed globally by cable television operaﬁ)g,
sinc 0s. ANARTIANTE AT i aTmeEN

(wikipedia)



adnmuaasauataddauanagIna(International Capacity Supply)

1T QAT F e TR IICALIIICAl e oLy LAy
Country Submarine + Landline Cables™® Mo. of Cables International
(Submarine + Capacity per
Landlines) capita (kbps)*®
Brunei AAG; 51C; SVIW-3; 3 n/a
Cambodia AAE-ll; ASEI; MCTI; Landlines: 2.5Gbps Greater Mekong 0+6° 0.764
Subregion (GMS) optical fibre ring linking to Thailand,
Vietnam, Lao PDR, China and eventually to Myanmar; link
to Vietnam upgrade to 10Gbps; two separate links to
Thailand and Vietnam
Indonesia APK—WEEt‘; ASCi; B315; BDM; BRCS; B5CS; DMCS; 12 1.030
JAKABARE; ; MIC-1; MSC,;, PGASCOM,; SIC SMNMW-3; SWM-SI;
TIS;
Laoc PDR Landlines: China (CT 2Gbps), Thailand (CAT 5Gbps and CAT 0+6° 0.383
2Gbps), Vietnam (WMNPT 5Gbps and WDIC 5Gbps) and
Cambodia (TC 2.5Gbps)
Malaysia AAE-1"; AAG; APCN-2; APG; ASE; BBG; BDM; BRCS; DMCS; 11 15.6
FEA; MCT'; SAFE; SMW-3; SMW-4; SWM-5"
Myanmar S5MW-3; SWM-SI; Landlines: China-Myanmar International 1+ 3° 0.286
(CMII 2-20 Gbps); India-Myanmar (622Mbps); Myanmar-
Thailand (10Gbps); China-Laoc PDR-Thailand GMS network
(2.5Gbps)
Philippines AAG; ASE ; APCN-2; EAC-C2C; SIC; SMW-3; SMW-4; TGN-I1A 7 5.450
Singapore AAE-1"; AAG; APCN-2: APG ; APX-West ; ASC; ASE; B3JS; 16 258.3
B5CS; EAC-C2C; iZicn; JAKABARE; MIC-1; MSC; PGASCOM;
S51C; SMW-3; SMW-4; 5W M-Sl; TGM-1A; TIC; TIS
Thailand AAE-1; AAG; APG ; SWM-5"; APCN-2; APG"; FEA; MCT; 7 6.622
SJC; SMW-2; SMW-4; SMW-5"; TIS; TVH
Vietnam AAE-1"; AAG; APG'; SMW-3; TGN-IA; TVH 6 5.150

Source: TRPC Research. Mote: (1) Planned or under construction. (For cable acronyms see Table 8.) (2) Landlines

- faldsihwmimnissinasig 258.3 kbpseiakailszanns anusanalda(15.6) ne(6.622) AauTud(5.45)uaziiaau1u(5.150)
. AonldsitlanainTnsaumanisdnavaslulssnaluila.q@.1997 aowa‘mswmamaouavnquun'\sl?jnnmoﬂs WALANANN 208 UUNTA

Tunsng1an 19971 flu640aruuvilunsngiau2014 wnsaunsasasveituadradaziilu 1,5008uu1i
3/9/2017 ATARIIANTE A INFT SeIward 47
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Table 13. Broadband Price Plan Comparisons per Country

Country Monthly subscription Monthly Cost of fixed Cost of fixed Evaluation

for basic mobile subscription for broadband broadband

cellular with data fixed-broadband (26 GDP/ (26 GDP/ cap,

(forl.5GB data, unless (for IMbps, unless l:ap]E'E FFP]E?

stated otherwise) stated otherwise)
Brunei Usp2g UsD52 1.6% 0.87% Moderate
Cambodia UsDa0 LIsD3s 41.7% 13.8% Expensive

. (+ USD35 deposit) | . _
Indonesia UsD7.6 (2GE) | USD63 —10Mbps | 2.2% _ 0.8% . Moderate
Laoc PDR USD6.2 (5GB) _ USD35 _ 25.5% _ 8.7% | Expensive
Malaysia UspD9.5 (1GE) UsDz28 3.2% 1.4% Moderate
Myanmar N/A ' USD100 | 138.2% | Unaffordable
Philippines uUsD7 ' USD23.5 ' 5.1% 2.2% . Moderate
(2Mbps,+USD11.8
initial fee)
Singapore USD24 (2GB) ' USD25.5 | 0.04% ' 0.03% | Affordable
(15Mbps plan)
Thailand USD9.7 (750MB) ' USD19.5 | 0.3% ' 0.1% | Affordable
_ (15Mbps plan) | _ |
Vietnam usDs. 7 UsD11 2.3%% 0.8% Moderate
(2Nbps plan)

- Source: TRPC research (Figures are EEIEl:tE.'ﬂ from the most basic foéringE of leading ca-rrierS in ASEAMN Ecuﬁomies.:l

. meusaanuuduaadiiudasiuuaifn/mlstannsludtunanisdaiwindaudu(ppp: purchasing power parity)

«  Amgnssunsusaauuus(Broadband Commission)iduaineaglitius%uasian/mdszannsluvanuasppp avtiutans 817
uazfigunnsivdvilsraudgmdiunesrantluasindousaauuus vinlviAadasinssninvlssinaniiaeenngIuLAsH§A
dumasiiadudssinaididanaiunngLase gAauasdnudivia

3/9/2017 ANARTIANTE AT INST STEINGIE
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Enhance the country’s
competitiveness via digital
5. Promote trust innovation

and confidence in
the use of digital

sechnology 4 el £ Promote equal

ligital opportunities with
information and digital
services

Develop human capital for
the digital era

4. Towards
digital

government 3. Create a :
quality and Revolutionize government
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o o transparency and effectiveness
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TRPC (2015), Unlocking the Potential of the Internet for the ASEAN Economies).
IDA Singapore(2015), Infocomm Media 2015.

IDA Singapore(2012), Infocomm Technology Road Map 2012

MICT website at http://www.mict.go.th
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