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2.2.2 The BBB Client: an1ilmnssuluguuuud BBB
ansaisufufnderuiiuidinineslnglinisieve
HTTP  Tunissudeteya Ingldnislusunsumieniwm
C/C++ uazgld TCP waz TCP sockets lunisasnaiu
wiriwestuiiuguiiaunsadearsiiu HTTP  udo
HTTPs ilolfiAaaonsie

2.2.3 The BBB TCP Client/Server: an1ngnssulu
sUnuuiifimsimueliinis¥esvesening Client uay
Server FEAILEIEY 1Y TCP

224 The BBB Web Sensor using a PaaS:
antnensanlusUuuviistagnidsutuiionldeu
BBB Tneld HTTP waw APIs Liledsuaziudeyaainiiu
d5aes Tnenisadeenfissruinlngveueuiresi
ausadearsuariivdeyavuidsiiesseslng

wenNiIugsnesfiaunsatuiindoyaiulldan
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HTTP Request i

HTTP Response

(e
Web Browser = z
Sensor + BBB running Apache

(2) The BBB Web Client

HTTP or HTTPS Request
HTTP or HTTPS Response

BBB Web Client

= =
unencrypted or encrypted Web Server

(3) BBB TCP Client/Server Communication

client server
A socket TCP write request socket

- g Y

BBB TCP Client BBB TCP Servel

(4) BBB Web Sensor using a Platform as a Service (PaaS)

Ly request
i Server
HTTP B HTTP Request

R

respanse

3 API

wellmm  HTTP Response =

1_/ PaaS
response

Web Browser

. BBB Web Sensor 2

awi 1 aanUnenssunisussendnisieansiiu 1oT[10]
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1) Cloud Service: nsfiufduiuslnenss unis
\eurafiuluy peer-to-peer protocols enfeg 1Yy
Bluetooth w3e WiFi uay 1Heulequuy Intermet
protocols &nfIaeaYu HTTP way TCP

2) Proxy Web Service: MsU{duWUSHIU proxy
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smartphone  agluszeylndiugunsalidaldauly
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Client interaction
2 with services

Cloud service
(for example, fitbit.com)

Proxy Web service
(for example,
movieposters.com)

-
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Reference:
“Buy Movie Tickets”

Bluetooth
/ URI =
oy
" NFC tag
Bluetooth
LE tag

(@ (b)

2N 2 BA15LTeNs smart phone way 10T [11]

Tneflasrusenaunan 6 89AUsENaU [12] A9n1Ng 3

NANINUTENNVBIRIAUTENBUVDY loT
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Naming EPC, uCode
Addressing IPv4. IPv6
Smart Sensors, Wearable
sensing devices, Embedded
sensors, Actuators, RFID tag
RFID, NFC, UWB,
Bluetooth, BLE, 1EEE
802.15.4, Z-Wave, WiFi,
WiFiDirect, , LTE-A
SmartThings, Arduino,
Phidgets, Intel Galileo,
Raspberry Pi, Gadgeteer,
BeagleBone, Cubieboard,
Smart Phones
OS (Contiki, TinyOS,
LiteOS, Riot OS, Android);
Cloud (Nimbits, Hadoop,
etc.)
Identity-related (shipping).
Information Aggregation
(smart grid). Collaborative-
Aware (smart home),
Ubiquitous (smart city)
RDF, OWL. EXI

Identification

Sensing

Communication

Hardware

Computation

Software

Service

Semantic
A9 3 p3AUsENBaUYRY loT [12]

2.2.1 Identification Ldunsiyunsiailelddmsu
svyfanu Faudududdydmiu oT dieliinsaiuay
#ean1slunisfuuinig lunisszyderflodmuadanu
dW5U loT  Tnanuwaeds wuswaduddidnnseiind
(EPO) uaz saunsvats (uCode) dald 1P dudau
v Tutlagtudasinigni IPv.6 Walden dieliAn
arufisswesiogunsaifiuualiulunsvenedafuiy
9819590157
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2.2.2  Sensing N1353UTINTRYAININQTIAEITES
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W3BszUUAaNIA Toyadiiusiusindnsgidniiunis
UNEJEJN%uaeuJﬁ’UﬂﬁU%ﬂﬁﬁﬁi’ﬂLfJu YNFHI0Y19LY Y
Arduino Yun, Raspberry P, BeagleBoneBlack g
223 Communication wmalulagnisdeans loT
A W a ' o oA Y a A
Wanseinguansiuieliuinsianzanzas loy
Undlyum loT dnnsviraulegldndsnunn dlegnewes

TWslaapanisa@ea1sNLgdvsu loT  Usenauniag Wi,
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Bluetooth, IEEE 802.15.4, Z-wave, U@y LTE-
Advanced upnanidsiiuiamaluladiifizuuuunis
deoansianne 19U RFID, Near Field Communication
(NFQO) wazultra-wide bandwidth (UWB)

224 Computation #U8UTZUIANALAZNNT
Uszgnaldgenuisidudiunuves "auss’ uas
ANEINTATUNITAUIVDY loT LnanWosu 815alas
Giwqgﬂﬁwm%mﬁawmu loT @y Arduino,UDOO,
FriendlyARM, Intel  Galileo, Raspberry P,
Gadgeteer,BeagleBone, Cubieboard, Z1, WiSense,
Mulle, uag T-Mote Sky.

wnanvesuaandidugluuunisuszaianadndiu
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uilafiddyves loT uwanvefumarifidssuisni
azAINd1MsU smart  objects ﬁ%sdasﬁ'aaﬂamﬁmanﬁ
dwmsutoyavunalugidesudunslunanads uasgld
aldfuuselovinnesdmuiiignaiaeeninaindeya
JuNAg

225 Services 108N USNT IoT @11504US
pondu 4 classes Ao

1) Identity-related Services USNSTUNUFIUN
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fifeansiarseydnuvesing ilerndnglanuvisainy
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2) Information Aggregation Services U357l
uTmLaragUnsinAinsuiiazdesiinsuszanana
warsenuldadusunsuyssynd loT

3) Collaborative-Aware Services ¥inutifisu
Uimsmssinteya waglideyaildsunsinaule way
ABUAUDINNY

4) Ubiquitous Services nstlalidinisusnig
wnsvate weslgageaunglunisliuinisanusiuile
semigunsaiianansodfddmniimnnainudesnis

2.2.6 Schematics ¥u1889ANAIN1ITALUNITAY

mnufesnamgaain lasatannuiangunsaiidaiiy
wANe1afY SandenIsAunukaznsidninensuazng
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Annwideyaiiieliirnuidnvesmsdndulafivengani
aglusnsiiuiiueu o1evnefeanowes loT Al lag
nsdateidonfedludmineinsiangay dormund
lasunisatuayulagialulagweb ontology ¥
Resource Description Framework (RDF) hagthe Web
Ontology Language (OWL)
nesAUTznaUNdNTddyYes IoT ansnasulsn
msmsesdmNAlinnsTuSanmadousneg sy
ngUnsainadu WuiiladAguesnssuiunisvieu
vounalulad loT lneidumsataosdnnusiiintuan
Toyadnuuumena gnisuansuagnisaiiunsiudiuy
Fdededld Tudiudnluasuansdsnnuddglunisadn
padesnndaya uivnnuaiuilunisdaifiudoya
$ruaunn msatnesdruinndeyaditvunmmenad
\Huguassalsivuiu shdedaly nandaneluladiidu
dutglunsiaiiuieyaiifvwaumiana (Big Data)

diethlldlunsadnesdaruisely

3. syuudszanananguue (Cloud Computing)

VRIAINNTLUIUNITTUFANINUIARBUAT HIUNT9
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winureuniata nsiiudeyaiindadudmisiiang
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filafla szuudszananguiua Jadudnimaluladwnis
fanusafseuannsaawizdandiundsegndldiunis
undeyandininnssuauntsdumesidadvivass
Al dugnad

3.1 ANANUAYD9TTUUUSTNIANANGULNS

Anuwaed1Agyued Cloud  Computing  (S¥uv
Uszaianangue) Usenauie 5 andnuaie [13] il

Elastic - agdesiinnubaneu tiunuannselu
A5t uninensuuy MultiTenancy  LilaLiia
UsgaAnsnn

Reliability - Aidefioldruguduinig Intermet

Data Center M@adiala
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Security - innuUasadedmiudayatasningins
VDITHUY

JUseansnnrazianuanes

Performance
dmsunstiusnig

Scalability — auanInsalunsUSuUas AR
AUADINTITAS MY

3.2 UsELAnYaeuinsseuulssalanang e

UTELANVBIUINITIEUUUTEUIARNANFULUY Y30

a

Models) H5ULUU

]

AanasAeuRafe (Cloud  Service
wane 3 wuu[14] laun

3.2.1 Software as a Service (SaaS)

unsilivierldunmssenduiiviowenndiadu
Hudumesiiln tneUszaianauuszuureliu3ng v
Tiludesamulunisadiessuunouiiamnes a15auds
gewaflos Lidostnaesdldislunsquaszuy
wszresLsazgnienlinusu Cloud Mndllafls

%ﬂﬂﬁﬂissgﬂﬂ%ﬁmi Software as a Service
d1115UN15AN®Y BNFIE19LTU Google Docs, Google
Drive 30 Google Apps 1wy aduguuuunsldom
gorlfursuazamnsaiieusaniy wieusy Tuilud
e nglddosinfmenduisuunios wavanunsa
Fdenlduinislénniiyniat vunngunssiiissinay
rusruueSeteitues lutlaguumine desily
TneuazsheUszmananauns fendnnisee Mail Server
dmiuldau email  vesymaing wastnAnulu
UNINYIAE LaziuNlguInITeene Google Apps 13D
Grail for Work wnu 1Junisansiunuy, nszlunsoua,
wazAmgsenlulauin

3.2.2 Platform as a Service (PaaS)

drvfuniswaunennaiaduty mnsidesns
Wauravuenndiadufineudesdudeu Fa5uuy
@303 viSe Mobile application 7ifinsUszanana
yhausguudinnes iidesiandsines Weudesyuy
w3evne uwazadsanInuinden ienadounaziy

FaNduIshazLanNALATY WU Anfaszuugiudeya,

a4

Web server, Runtime, Software Library, Frameworks
a9 Wudu antufenadiieadeuldndnduauinn
win L3 lduTnIg PaaS  HlUINITITIASEUNUSIY

139 wiallilAssiegenlaias WugIuna Hardware,

| '
o a

Software, Wavyadds Mliuimaeseuliliisdesen
ii3unin Platform  Fefiaesilandunuuaziianiflily
NIHRAILILDNYILITE19UN AI0E19 LU Google App
Engine, Microsoft Azure ﬁwmaqﬂ%ﬁmﬁmﬂ%tﬁaaﬂ
sunuuazdudigiglunisieu

3.2.3 Infrastructure as a Service (laaS)

Huvsnslililassadeiiugiunsneufinmesosis
wigUszanana ssuudaivdeya ssuuasediy Tu
sUuUsEUULaiiou (Virtualization) YefiAaasAnslaifes
aswuAnnaiilies, Bavgulunisuiuivdeulassaing
syutlefivesasdnslunngduuy, awisaveeladng
veneldiainmuanuiulnvesesinsild uasiiddoy
anmugsenlunisqua msevinfilunisgua szeeily
Tvusng

$1981910U UIN15 Cloud storage @819 DropBox
%38 Google Drive %ﬂiﬁU%ﬂ?iﬁuﬁLﬁU%@Haﬁuwﬁ WA
wonaniagaiusmsliiinideUseanana, USmslian
Firnesiaiiou wisldauazfunenndniiulagaiudi
Aeen15lianazidu Web  Application %38 Software
LaNEAUDI89ANS Ludu

3.3 Mmauszgnaldimalulagnisuszulananuungy
RAAUNITUINITNISANYN

Sabi uazmme [15] liAnundadefidmanenisseusy
wiAlulagn1suszaianakuunguednsunsiny lag
AnwimnuuuIniaves TAM - fdutladeiidiade
Uselemiveanalulad uazanuielunisldeu Jeae
thlugnsldsnuedwiees Fsannisidenuin win
yamaflogluuviingdoiianmuindonymanaluladi
7 flassadsiugusussuinietisuasaumienves
gUnsaifidissme wardinnuvasadslunslémuiaug

i
v
tY 3 ] 1

PJu Navdanasanisaanttmalulagnanany



5ENINTeTIkazmAllaAny) UN 6 adudl 11 unsiAy - Tquieu 2559

9381 ST Ns[16]  nd1fanIsUsEYNAlY
Cloud Computing n15UseynaldiunisAne lng
gnsiregansidinalulagaainailunisufofeu wu
N1530aNIUUL real-time siuLonmaindusaulat n1s
InszideuteyanaznisdudAudeya NugUlLuu Search
Engine waznshinugenduisafilausniswuuldidy
Arldidne AL E-Learing HiuszuuCloud Litesdu
nsusEndasulszanm Tnevamunanansasiiunssy
wialulad Cloud Computing laegnsiiuse@nsnw
Feluthgiulassaieiuguduszuuiaiodionas
walulagngluuninerdevesussinalng fodndau
niouuariiuszdnSniniiieane a1NuleuIguTaALULA
wind[7)  Addivunsdalaseinsuse awuudls
AseuAguUsEwns Taif1ndn 80% U 2558 uazlsinngy
95% U 2563 Aldurnsgrunazitandusssu lng
AudnanamaAsygiavesniinia il Optical Fiber laifn
191100 Mbps vieliiaenadesiunsevulauie
wielulafansaumauaynsdoans o WA, 2550-2563
vasUsnalng (1ICT2020) aiunisiaunyseinalng
1Ug Smart Thailand 2020 fstfumslimalulaginig
Uszananawuunguadmsun1susmsnisanundalaly
Boslnasdndely mnusaziinUszloviuazesdaug

ae1aliidugn

4. Data analytics

Samuel Greengard QL%EM “The Internet of
Things” n&13l331 10T Azndndeyavuinlugumiag
(Big Data) #sndudesiifihuiiaseiiioldlviia
Ustlow Taklumsdvdonisndn wasdeyamaniias
Fugruihluganudlafiandevesdesevituazves
woAnssunywe Inetagtuluiiesiniusnume loT uag
3¢i1g “Day in the Life” Tul 2025 [18]

fadumaidourossninsassndsneiinuannnadu

aa

winfinsunveyaninduniiesien ae35n1s Data

Y

analytics Fa.0u Business Intelligence 9819%Tly G

45

A1aniveensidvoyanng 9 PN 9 W3R
sauffu LiloUiuUgegsna nTen1nain 99 Data
Analytics tuu Business Analytics aganils Tng
Business Analytics L3uisnsiilideyamaluladanu
ansauma Wnvinsieseideya iietielunis
ANUGIAe &1 Business Analytics w3 wuu [19]
Ao

1) Descriptive Analytics 1Juguuuunisiidayauuy

v '
N N

fugiuiign Tasidunsesueinsiidainiu uieenaay
Anorlstu annsneduisfanugninindis 9 1§
iy

2) Predictive Analytics L‘fJug‘LJLme'ﬂ%'sﬁamﬁﬁ

Y

ANUFUTauTuLn tnsazidunis “ne1nsal” w3e

v
U a =

“uy” dsiiduiadu lnglddeyalusin siuriu
TULAaNSAUAAINSAN ¢ ¥3939UAUAISYIN Data Mining

o

wenanil Predictive  Analytics  davinlvlsianunsa

a

AasrzinilanialazAuLEsnig 9 Naziinduluy

9
o

auanleniy

3) Prescriptive Analytics L"ﬁlugULLuumﬁmeﬁ
foya fiflenuduteunazeniign mszlaiifivaneinsal
yievusherlsanintu widdiduuzdiumaden
AN 9 LazkalAaznIauaeniNazd Pros & Cons ae14ls
Tuinaves Prescriptive  Analytics  Huazanunsa
Uiuidsuldmudeyafiisiumdiniuiniu way
Prescriptive  Analytics figafunslétoyaiiundian
wazifeiuiuides Big Data iueehann

nsuluUNIsainesdauiandeyadiulu
ummalusugsia mndudsunuidngnisuims
AN15N13ANY Useendgn1suinisdnnisesdninug
nelussdng Wiumaluladiaznszuiunisniunses
Foyatheduud 1wy iuanuannsalunisdnnada
MUY A1519A0U A151NITUTEYN A1TIRINTTU A3
Aasgsianue Manensaluulduluswam uagn15I19
wrunrsanunisluewian Wudu delddnduzuuuy
MsUimsdansiilensiimungnisaiisdsasuuueadng

WaN13L383 (Learning Organization) 83Ansfiin1sly
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