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Development of Cloud & Edge Cloud Computing Technology for Thai
Industry
Dr. Abhisak Chulya
January 2025

The "Development of Cloud & Edge Cloud Computing Technology for Thai Industry" project is a
key initiative aimed at advancing digital technology to enhance the capabilities of Thailand's industries in
transitioning to Industry 4.0. By leveraging modern open-source technologies such as OpenStack and
Thingsboard loT Platform, the project develops highly flexible systems designed to meet the diverse
demands of various industrial sectors. The initiative focuses on three main areas: developing advanced Edge
Computing infrastructure, creating an loT Platform capable of supporting various applications, and building

loT Edge systems that maximize data processing efficiency near the source.

The project results in systems that significantly reduce processing and data transfer costs while
enhancing data security and privacy. These systems also minimize response times, making them ideal for
real-time industrial applications. Moreover, the project plays a vital role in reducing reliance on foreign

technologies and strengthening domestic expertise in relevant digital technology fields sustainably.

Designed to meet the needs of government agencies and private SMEs, the developed systems are
offered free of charge during a two-year trial period. This initiative provides a valuable opportunity for
organizations to adopt advanced technologies, supporting the expansion of the country's digital industry.
The project serves as a critical foundation for Thailand’s journey toward Smart Thailand 4.0, fostering
confidence in the nation's ability to attract foreign investment and encouraging collaborative networks

among various sectors to elevate technology in line with market and industrial demands in the digital era.
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loT anansaasennuianelanagnaulandgmsldnuvesldnuluaiadiumg q loegedivssansnm

2.1.2) Edge Cloud Computing
Edge Cloud Computing LfJuLLmﬁmﬁ'ﬁﬁmiﬂssmamaﬁa;ﬁamﬂﬂﬂﬁﬁwL.méﬁa;g‘au%aqﬂﬂizﬁ loT 11A
flan ioifiuusrAvEnmuaranauadn (Latency) lumsUszananatoya tnslisndusesionnsdedayamn
udsgudtoyanans (Cloud) wwrAniteliansanouauosiomgnisaiine q IHegnemnduasiuing (Real
time Processing)  duiusglovilunuiidesnisnisnevauemuuduly Wy nmsmuaNnszuILnsHAsTy
guavnss visenshiusnislunaansnsagy
uan9ni Edge Cloud Computing Seaeufidamlugumsidninensaietis Insanmusnduly

nsdsdeyadniuunnldaguinaninisussanana vilvianansaaneldiemuiuunisuasySulssmnuaios

o
U w1

vos5vutlugnunsaliinsiensedumesilaliiales Snvisdgliiinuvasndevesdoyaifindu ileswin

Foyaausognuszananawasdniuluiuilndiuuasfinvesdoyalaenss anarudesainmsgnlaufluszniing

v
v

nsdstoya wagvihlianmnsamuaumsddstoyalana

o

Edge Cloud Computing Feiiaidunumsfinevaussioanudosnsiivainuaisluganaa lnsanizly

anamNIIfeINIsNIUsEarafiTInsuasiinulaendegs  Tadsheduasunsiannlassaieiiugiui

loT NlAnudadulagmunzauiunsiganuluauiam
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AMENUANANYDY Edge Cloud Computing

1. Scalabiityl: 59s5un1sveneiwesssuuldnuanudans uarsadiliiandunsdiudun
gunsal loT n3en1sdnnTsteyaluseiugnaivnssuegeiiusednsain

2. Network Traffic Optimization: Haganmsliduuusislunsdstoualfigudnans Inedeyatidinas
gninnisluiuiieuann aneuuesauuaiete

3. Ultra-low Latency: fagannailunismevaussszninanioadsvinesuazgunsal loT uasiiil
aasalunisusziianawuuisealngd

4. Edge Security: nsSnwanuvasaseiiveunietny Lﬁ@ﬁ@ﬁﬁuwﬁi’i}w&La%ﬂﬁfﬁ’lﬁﬂ%@ﬁﬂﬁﬁi@jﬁﬁ

Uszasdanngunsal loT

Openstack

OpenStack L‘fJuLLwamwa%uimaa%wﬁugmiswﬂa’nﬁLL‘U‘UIaquezia%a (Open Source Cloud
Infrastructure Platform) duAnainanusudievosmurumalulaiivialan wagldsumsatuayuainesnslefidui
vannvaneane  unasesuiifiyademnoiieidalemalildnuansnaissruunandvemuedidesnbaneu
Liiganfuglviuinaifissseiiies uagamnsauTuvens (Scale) viseuuusmineinsladigmuninuion1svey
waznsiulaveseing amnuaansasana vl Openstack naneidumadenddydmsuesdnsiigonisadis

TnsadeiiugiunanaiaIud (Private Cloud) viseuwuuran (Hybrid Cloud) fiamnsamuaulsieagnauiud

1%
a a2 v

AAUYRY OpenStack agiANUEINIAlUNTIRATINTNEINTABNTIAY Miudeya (Storage) uae

Y

v

SEUULARD%Y (Networking) Tnsenfayau3nis (Services) Mvhamusamiusinusnasgiuas APl fiaenndosiu fgua
szuuaansadenlfiamslugaifonis wieliinevaussioaninuindonuazdnuasuiivarnvats uenainiinig
Hulemugesadssduaiulifnuinnssy  msafvayuymruiduuds saenaumsuiulimaluladlmi 9 egh
smi$r Fewgl OpenStack FsnaeidugiusinddqilannsasesunmaiulavesioyauasnsUssiianaluge
Advialaidueded

anilmenssuuazlugavdnues OpenStack Usznausmeuinislugavdnvanedu Sausiazdnildiunis
ponUUUINLBTss USRI WU nsuTvsianseeufiafe nsdnasTaneisa uasmstmuaeoteaio

v

Tudu Jguaszuvamsadenliianzlugafimuzauiuuiunnsldouldegndondy dwaliszuupaniifiaisg

o—

JuilaNuunray warUsulasunsovenglamuAINLABINng
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® Nova (Compute Service): [1]

Nova Junildluuinisuaniidfyiigaluaninenssuves OpenStack Feazfiunummiidu

aAugnanslunisuimsianisninensaelussuuaand  laganunsasesiunisasisuasamunuseasidenniely

instances #19130¢/lu3U%84 Virtual Machine vi3auiinseia Container lapgnsiiuszansnm meldnsaiiunues

Nova Hliusnsviseguassuuanansansinglunsdnassminens 1wy viuussaiana, vieanudl, wae

¥

NuA

wivdaya iundsnivansiie q auanudesnisldnuwasanuddguesnuliegdangy

A15199 4 asrUsenausaraatnenssunieluves Nova

nova-api

dufnsie (Interface) seninegldmumiaseuunigueniiu Nova H1u RESTFUL API

5095UAHIESY, au, USurunduauaud Wenlusiu Keystone

Wafigalinuuaziruadvan1sidif

nova-scheduler

nalndndula (Decision Maker) Mdantaas (Compute Node)
Mngaudmiunsaiduawnud Ingdawmudayaninginsininey (Resource

Availability) tazuleu1en1sNTorN 9

nova-conductor

U5n15M3na19 (Mediator) @11sUUsEaUaIusEnINedIuUsenauYae Nova
AANITABAIINIITENIN nova-scheduler Wag nova-compute

wagPrgduananiuzduawnudlugiudeya vinliszuudavgulasysurenediy

nova-compute

druuszuiananan (Compute Engine) Uliay Compute Node

° Y do o o d’ & 1%

MUUIMITUANEIIIN nova-scheduler INDAINBDATN, AU, KEN
MioUsuTLINBUALAUT 9AN152995015189U VM/Container W11 Hypervisor 139

Container Runtime

nova-placement

SLUUIRATINTNEINS (Resource Placement) MRARIUNNSLENSNENS 1w CPU,
RAM, Disk s3uflsninennsianiennd (GPU, FPGA) Titayaun nova-scheduler

Wisnsandulanudugilunisinduansudasuulaan iz ay

”zgr:g'n,a‘mﬁ A63-1-(2)-019
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a3Uudn Nova astduialaddgylu OpenStack dusunisasanazuimsdnnismsnensiy
3UKUU Virtual Machine %38 Container iaugangulunisvensrunauazysulsmsngnsniuaudenisty
wUsvew It nsatuayuinsveduaLnudet19nsuINnas sadansvhausiuduudnnsdu q aelu OpensStack
talfsruunandinnuanysal Usuldnuldvannvans uasdiussavsamisdumeiauanisgsia Nova laiifieq
naulandanuaiunsalunisasna Compute Resource Wuu On-demand wiidaiUalenalvinldaudinalulad

AamAbUUszgndiudsninanynuszian venevsegoruianuanudndu deanuiuae Uaensds wavadeswai

v
=~

wideninsdaniamsneinsuuun i dswali Nova iunalnudnfivinli OpenStack anunsafuiugiulunis

o«

aa o

assanmumndeunanealelng sessunisiasyiulavetesrnsiazaufsnisnsussananalulanfiivialaeeng
W93
® Neutron (Networking Service) [2]:
I a 1Y A Y ) N
Neutron tuuinsdanisisetnenislu  OpenStack  #Mijatiunisasieuazaiunuazetg
w@ileu (Virtual Networks) laglidesiianngunsalinsetnenmenmlaenss dglvglinuannseaisaniig
wIndeunupsetemuzaniunsrukazderimuanaulaeniuvemuedliegnsavey  Neutron e

asngliuunieiaundaszdmiuusiazlasenis (Project) FaibiAnanududiuduazanulaensiovesdoya

A15197 5 AanUFves Neutron

Alfnuaunsaasiauaietie (Network) wagin3atngges (Subnet) dmsuusdazlasanisla

VM, Subnet ANUHBINIT InellTuiulAsads19anI9n18n N A1SANUUA IP Address, DNS, way DHCP 9

9NAANTIHIL Neutron aAATTENUNTAIALUUALAN

AU ResEliau (Virtual Router) dagldaulaamsaineniglulasinisiuwasaang

External
neuenysedumesiilalaie sesfunisvi NAT viliduaunudneluamisadnfanieuen
Network, NAT Y - . P
Inlnglifeulamelassaienieglunmun
Alfnuaunsateumuy Floating IP iduauaudnnely ialiidrfsnnaieuentietng
Floating IP gavgu Inlddpsuudsunisasrnasevisnelulmidediniséeduaunudie

YSulagunsnenns

annsaivuangniieadszduduauaud (Instance-level) taaluaunssu-dedeyaidn
Security Groups | sanauuleutsaulasaie nguadusuilasulanuaudainis LagsessunIsnaa

Reuluieniunau Traffic liee19aziden

wiazlasenisiinsetnevamuies inliteyauay Traffic liuzUuseninglasinisdu iy
Project Isolation . .. . .
anudulaluanududiiuaganuvasnievesdeya
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Neutron 1Julpssasnsiiugruauaieviefiddalu OpenStack vildnisade Usuilasu uazuims

o

v o a

InsiAsevetalouneluAaIminTulfa819918ANY AIUAITHLINTIUAURLIAANTITLENLASBUNLAUIATINTT NS

dn@53 Floating IP Lazn1simuuaulyuieauvasndefidnngy fldauaiunsnesniuvanIniindeutasev1gl

9 Y

donAdeaiuANRBINIsVInUldeg1liUsEAvEA N aufiedunglilulenaisues HPC Cambridge Hauaseuuwas

Pn398@1115019 Neutron Tunisasnaszuumsadneytiuag Uasnsiy wavmavauasranisiiiulatasnisiudsunlas

v v & 1 =
YINULLANINNINFDUAAIA LT UBENIH

® Cinder (Block Storage Service):
Cinder Z1luuinsusmsdnnisiuiidaiiudeyawuuuden (Block Storage) n1elu OpenStack
TAgHUNUINUTNA RSN LUA15ES199ANSkazdaue Volume TR uduawnud §avinniifaieusisanantaiou

(Virtual Hard Disk) fianunsauuuidnfiuduaunudlanuninudonis gawmuves Cinder Aomsuauiiuiivdoyanid

P

AUAINLATIS (Persistent) opgn1sldnuvesduaunud nanfsulatendiniduaunudgnauluuds Jeya

ivliuu Volume apseguaranunsathlUldnuivduaunuddunsadiiunsdaiuiiednsdniendsls

A13197 6 AauURves Cinder

AuENUR (Feature) A185u"e (Description)

wouiuiudeyanuuaisiidinsegudduaunudgnau faelidoyadifeyliasy
Persistent Storage
e

Volume Hl¥anunsauny (Attach) w3enen (Detach) Volume ihiuduauaudlaogns

Attachment/Detachment %mjumwmuéfaamﬂaamu

soeiunsasvauuuden (Snapshot) ietuiinanmdeyalagiu uazawise
Snapshot & Backup . . Ve y . .o
d1sestoya (Backup) lUdniunmeueniiiesessumsiaudeya

anunsauFurun Volume iiosesiulsinadayadiintulnglisiludesads
Volume Resizin .
Volume v

Integration with Other | ¥ausmAuUIN9Ulu OpenStack LU Nova Wwaz Glance vilwanunsoasi

Services Volume 91n8umaszuuufiRnsuazwuuidngduawnudielgaulaviui

Y
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Cinder flunumdnAgiluszuu OpenStack sunisdafiudeya Frelidldeuaunsanivay

a

Snwanuaenndoslunisuimmineinsiiietesiudeyaldegsazamnienissosiunsains Ufuruauas
d1sesdoyauu Volume fauassuuuasiniduanunsauinsdaiudeyanislunandlininusslenigaauay
seafunsveedivesuluewaaliag1aiusedvanm
® Swift (Object Storage Service): [3]
swift \duusnisiiudeyaluguiuu Object Storage a1 OpenStack g uAnsi1991n Block
Storage (Cinder) ms9fi Swift lail@lvdoyaiduuden udaziiudoyalusuuuuing (Object) wazdnnisiedsd (Key)
v3oTelud unufivziinistoyamediogudenuielassairalwdiidudou swift gnesnuuuliianumuniuse

JoRanarnuazvenglidie sessumaiudeyadiuiunningligydeussavsam uenant Swift Seaduauunis

nszaedeyatiulruawasiuiuinegiimans ieiuanuumMuLazANdeiold

A13197 7 AauanURves Swift

AuENUR (Feature) A185u"Y (Description)

JonAvdeyailu Object nSau Metadata lidosiian Directory #3e
Object-based Storage P " -
Filesystem wuuaudu anaududeulunisuims

=

nsraneteyauas Replica “allvuauazleu ieanannudeslunsayde

High Durability & Availability ) B L )
‘UE];;IJaLLagiﬂ’U’]ﬂ”lﬂ‘WUiﬂ’]WlaEJﬂL’Ja’]

Lil#as5995 Metadata @unans anAUEERINRUMA AL ke
No Centralized Metadata Server - . .
inAuEavgulunsUTuLsIsTEUY

\am3Inens (W Storage Nodes) liidne iitesesiunisiiulavestoya
Scalability . . . -
vuatng Inglisununsinuis

W9usTU Glance wazu3n1sou 9 lu OpenStack Helnisdniiu
Integration with Other Services - . . Y . .
dua nsdsestoya uasmsuwiteyanielurandduluetiazain

Swift 1Juu3n1s Object Storage Wilviarunumusiadaiinwatn Audangulunsuiuvens
wazAnLazaIntunsiamsteya  vilimnsdwsunisifudeyauiinannniidesnsanundedeldas  uazll
franslassas e lvdnduteu nsvihauswAuUsNsou 9 ves OpenStack Sstgli Swift Wudiunilsveaszuu

AANIATIATEUAGUNNATUYDINITIAN NI HEINTHAEToLA tuAN IR NN TUsSEsaNa el
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® Glance (Image Service): [4]
Glance 1Huu3nslu OpenStack dmiunsuimsdnnisduiua (image) vosszuuUfifnisd
Tas19duaunud Tddraudu Linux, Windows n3eszuuufuanisianiznia 'S:umeaﬁﬁﬁwgﬂLﬁul’ﬂuﬁéTmLﬁU%ﬁ
Glance 5995UnAN83ULUU WU Object Storage (Swift) wiosvuudafiunewendu 9 Whvanendnues Glance fie

nsueunszUIuMsEInsgIulunsiiusuTnUsly wazdanisBumeetsiivszdninmuazUasnsie

A15197 8 AaNURvD Swift

AMENUR (Feature) A195u1e (Description)

Image Registry & Retrieval Janfivuazisenldduwanngudnans Paglidum sUlvan wazfaduiuann

T9lAdne

Multiple Formats & Backends | sessuduuavannvanenesuunuay Backend daiiudayanalssunuuiiie

ANUEAYUGIER

Image Metadata & Properties | MvuA  Metadata dwsuduluaiiioadutenuanuaziivey  Yeidenly

BRURIEN R AP

Integration with Other Services | ¥1191usAU Nova, Cinder wag Horizon vilin1sas1sduaunugiay

Jansduadullagndulua

Security & Access Control AIVANANTNITNDBULITHIUY Keystone haranininduinnvisoauduiuai

Lyidnduiiaanulande

Glance \Jududn ”zuyﬁa%m%’mmmauuﬁsm"tﬁﬁu OpenStack ¥ lN1SIAUTIVTINLAZUSINS
SumaszuuUUansdululdedieafiunsgiu Saveu uazdiuasununudeins fauaszuuuasdlday
annsaideuse Glance Wafuusnisdu q lu OpenStack Hiead1eisnTnanfivunzay FreUsendaa anaan
Fudou uasfiuanusiuasaondelunsuimanineinsnnelunaind

® Keystone (Identity Service): [5]

Keystone 1JunilslussdUsznaundnildfayvesanidnenssy OpenStack ianiiii iy
Augnanalun1suinasdanisdanu (dentity Management) Lagn15AIUANNITITIT INTNEINT (Access
Management) n18luan1nuInd ouAa1I9 1A8N15M191UY09 Keystone tfunisiiuinisarunisiigadsinu
(Authentication) n15/vuAaNS (Authorization) wazniseenlyiay (Token) TauAldau vin1sanely wazuey

wAmdunanranesusuunuURn1segun OpenStack
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& o o

AUTIEATYVDY Keystone AoANNAINITAMUNITTIBNABAUTEUY Identity n1uuan wWu LDAP,

o

P

auaszuvausnd Uy dn L9 deg uaunldly

U U

Active Directory #13858UU Single Sign-On (SSO) Faudeld

v
a

d
Openstack L#9g1931U3 U ann15znsUTMIaetydgld waziiuaudavgulunisusuldanu uenand
Keystone fsatfuayunisimualawu (Domain) warlasanis (Project/Tenant) iednassninensuazildanls
Wuszifounanussuu annsafmuaunum Role) wlesesiumsusumneming anusuiinvey nasaauds
msihfeuimInagninensiusnzaniuisazyaraviongugldon

aelanaln Role-Based Access Control (RBAC) Keystone VlEnsAvuadng n1sudnds
yimensiiudosinetu fouasruvannsadmusuleusaruasniouaynisdnfeidaiou aeandesiutormun
aelussdnsudeunsgiuaina uenaini nsldeu Keystone a8 alvigl¥auuaruinisnislu Openstack
annsadenlinineinseing q inlniaudieanlag Keystone ndansiigavidanu deisananududoulunisds
foyasusesindou (Credentials) TUuimsdu 4 luszuu laefimsGenliminensuasuinmsaesiiunisuiuap)
slsanansaiauaiosdledludfivieansudifisfuldmudosnis fewnil Keystone Sulussiusznauiiugiud
¥il# OpensStack fianuannsalunissesiuldnunazninensdnunnliogiefiuszdnsam sfunsasnsy
wazUsurualdnuanudeInsvesesdns ilinsuimsianisaanndidvanslawy natelasenis uazglivans

UsznniduldldegnsiemeuazAualunsufifauais

A19199 9 AnanURves Keystone

AuENUR (Feature) A185U"8 (Description)

dentity Management | dan15teoyaily 1A59n15 (Project/Tenant) uazunum (Role) vinlinsu3ms

Y

[

Janseliduszuu

U

Authentication figailsnudldmenalnivannvane uwareenlneuiieldidifiausnisTu

OpenStack

Authorization AAUAFNTN TN DINSNEINIANLUN UMKz UleUeiivue USullaniu

1AS9@31909ANS

Service Catalog FufiuTen1su3ng (Services) lusyuu dagligldvsuidvinislathauazidngs

loagndls

Multi-Domain Support | s8ssunsuImsdamsilduagninensluvanelawn  (Domain)  iewennis

mupulviegluveuniidniay

'
=

Keystone @unsaideulesiussuududusinunisuen 1du LDAP %38 Active Directory

o
Y]

waz3833U Single Sign-On (SSO) iU ldiAsldauly OpenStack Laviudt 8nvsdild Role-Based Access

Control i amuuadngn1side 1w n1suenyguaszuueanainyg w1l ndeuusvulevielvidany

donmdasiuninsgiunulaensde Keystone Wugudnardlunsdnnisdmuuaznisidifiamsnennsiu OpensStack
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Tnefunumluiigauldn dwueans uazesninauliuiyldnu anvissesiu Multi-Domain ilin1susmsdanis
fliuazningnsiianudangu Uaendt WagnsanIunndfBInIsueIedAns
® Horizon (Dashboard): [6]
Horizon \Juiiudumesive (Web-based UI) fivhwutihiiu Front-end dmsudldnuuazdaua
szuulumsuimsdanisnineinsiazuinisniglu Openstack Yaglvinisaiuan M@y wagn1saiiunig
v ¥ & & & v ' < @A ' £ 7 ¥ 1Al o a a =
menulassasenugiurainilululdegisaenin 11057 uazlulinseegldonu widliaslilvinvenanaiagedn

[
AR

A13197 10 AaudFves Keystone

AMENUR (Feature) A185U1Y (Description)

Web-based Interface WrdaruIuusiwes ludndudeaRnswandnisiiuiy

Integration with Core 7119759:AU Nova, Neutron, Cinder, Swift, Glance wag Keystone Tudumadivle

Services WAiE
RBAC via Keystone LansLyiazyTNenIMIUIUILasAvSe TR U Rigatisanude
Keystone
Project & Domain aauardanslasens saufeiivun Quota warneumneunumigldnuladeg
Management

Customization & Plugins | USULASEY LALUANDU VT8laNABIAIlol@sNANAINADINISVOIBIANT

Horizon viwithiliu Dashboard fidaelviflénunaziguaszuvanunsadnnisminensuas
uin1snelu OpenStack lepgsazminuaziusea@nsnim nglifssofomasmiuussinads (CL) w3e APl lnenss
AENTAMUNTNATUTINAUUINITNEN N1IAIUANMITNTRNUUNUIM ANuansalunsUsulsuazveeflaidy
napAIUNITUSINTIATINSKaLTAWY arutietuUssansamlunsauiunu wagvinli Horizon Wududdnlu
nsassUszaunsainaungly Openstack Tuannwindeunaninadel

MY a | a Yo o v g 3 1
nitldesungludiuieiiugn  OpensStack  lasunmsiaunliduunasvlesulassadeiiugiu

sruuPaMIAkUUlamuTRsaTIIANEnrgukarUTUIEladY 83AUTENaUMENA 9 Wi Nova, Neutron, Cinder,

v '
a A

Swift, Glance, Keystone uag Horizon duvhausiuiufieaiuayunisudmsdanisninensaeuiiafs Miiiudeya
SPUULATRYNY BTz uUUURANTT Aaenaunsinnsinuuasdnsnsdite naenaunsewsANNaEAINlung

THnuphudumesinauwuuliu
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Aanuasatunisidenidianiglugannseiunnnudents MsadvayuuinsgiuLag APl
v v = & ¢ oA o < A o oA °o g v & %
aonnaosiu saudsrnuduleimugefandyuvuduudaaziuinnssudeiios il OpenStack LulAsaasng

Huguaaanaansaufuliiifvaninindeunsldaulivainraity Meluguiuu Private Cloud %38 Hybrid

o £

Cloud 84ANTANNNTAAIVANNTHEINTUALHAIULEg TUMIUANABINITINIENY aansianliusnisaiguen

aa o

wazsesfunsiiulnvesdeyanarnisussananaluyafivialaegeuiule

= ° 1Y) s o v Ay

AreauauUfingnll OpenStack fenanardunadendAndmsvesAnsuazinidedidonis
d319 @57198556 wazUINISTANIslATIa e ugIUAaNIfag19Aa 09A 1 TUszANEnIn waznseauseesuay
wWasuwlasweunaluladuazaainluowian Aeanil sieeuazdiausidenludfddnusoUssnuiiineados

iy el uanansaenlosazUssyndldvoyaluuTuniininenediy

StarlingX

StarlingX 1Julassn1svendulslomuresangnWaun T uLil one UuaueIALABIN15VBITEUY Edge

)
Cloud Computing Tagiang #s3zuu Edge Cloud Computing Wunildualaddyvesnisiuasundasyaidsia
(Digital Transformation) wazidusngrudrAaesnaluladlugpgnainnssy 4.0 Wy s2UU Internet of Things
(1oT), Payayusehng (A), uazszuustaiosdu 1 AifosnanismouauosdeyanuuFoaln StarlingX Wauduiiie
thiauelsgiufianunsausznanauasdaifiutoyalndfuunasiiuestoya 1y gunaal IoT viodueesluiiuiing
491195 ioanAuandn (Latency) lunisieansiuguitoya (Data Center) vunlvigjfiogsndlng svuuiidae

| 1Y

WuanuslunsrevaueazanUsnadeyaiifesdnauludmudnans
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A15197 11 AauaudAvanves StarlingX

AMENUR (Feature)

A195u1e (Description)

Distributed Computing

5995UN1SNSEMENUYsTIaNalUS U (Nodes) ianesiuud wiaLia

YszENSAINLBZANLIATLA

High Availability (HA)

SEUUETawarnsIvaavantuznlglviulaInnsvinaureIsTuusaLled wiliin

AURANAA

Containerized Workloads

5995U Kubernetes wagn1suIMISINNITADUMNULLDSTA NS ULBUNRLATUNHBINNS

A5USUFMBEN959A157

Security WnsMInNUUaensieinseurquAtinIsiiisiateyalUaufisn1snsaaeuinu
uazlasiudeananu
Scalability sessunsUsurengssuuRAsEaudnluauiansevsvunlg)

Real-Time Performance

5995ULBUNAATUNADINITATNBUAUBI I USEAULAAIUT

Fault Management

MInTREsULazdanITANRanaalussuutielesiutymifionaindu

Multi-Architecture

Support

5995UNT MANUVUTIE1TNBNTTU x86 WAy ARM

Tnemeg1an1slgeuaswes StarlingX el

@

®  MsUsTUIANANINLAZNI5IAR1LUNEN (Al, Face Recognition) U Edge Cloud

Tugu StarlingX Deep Dive Meetup (2019) #itinfis fnsansmnnsld StarlingX $u 2.0 awanusaa OpenStack

uaz Kubernetes Liasassunisuszanana Al uu Edge Cloud lasvinnstnduluinaiinanindiunaisiazas

lunaluds Edge avhnisandrlumiinuuisualngl

®  n1559u9U Edge dwsuuimsaaninniiaules Ineld ACRN Hypervisor uag StarlingX

finmsandansld ACRN Fadulawuwesalaesluvesfidangunaziindniu sauiu StarlingX wiasuaswa

wHyTUNLsEUUUHURN15A19 9 WU Clear Linux, Preempt-RT Yocto %3e Windows

® Android Tuasumutuas (AIC) uu StarlingX

nsaseilld Kata Containers $aufiu StarlingX  iasussuudufinis Android nelupsuwmiiuasuu

wwasvlasy StarlingX Fawngadmiunisldaulu Edge Computing 19 NM3duTdnlulifuazgnanssy
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OpenSDN [7]

OpenSDN 1 Software Define Network (SDN) d@wsunistdanuluszeu enterprise, telco, cloud
service provider i Open Source software fiwauiteuldusauiu OpenStack uaw Kuberetes Ingoanuuy
wiftelisesiunsldaunuunensiags (highly scalable) uagnsldawunalg) LAYAARIULLASBLIUELUU X86

Ignde virlsilaiAnnsunain (vendor lock-in) Baslamanunsandndasolui
- Highly scalable, multi-tenant networking
- Multi-tenant IP address management
- DHCP, ARP proxies to avoid flooding into networks
- Efficient edge replication for broadcast and multicast traffic
- Local, per-tenant DNS resolution
- Distributed firewall with access control lists
- Application-based security policies
- Distributed load balancing across hosts
- Network address translation (1:1 floating IPs and distributed SNAT)
- Service chaining with virtual network functions
- Dual stack IPv4 and IPv6
- BGP peering with gateway routers
- BGP as a Service (BGPaaS) for distribution of routes between privately managed

customer networks and service provider networks

N1991191UV89 OpenSDN

OpenSDN azvhauuasaesllldasdeainnsldnusuiu OpenStack wie Kubernetes Fadoaiiouse
controller Wiy controller 483 OpenStack waw Kubernetes 1ng OpenSDN azvhwniniidnnisaiuvenaiodis
definsasrandeuidieiaion (Virtual Machain) wéh OpenSDN agviwtififiuun IP address wazifeusioinio
wtheafoulausadeastuldsudsnuadeninulasns (security policy) dmsunisdeansseninaniow
Pretaiiounie Taeazinsvinanunan 2 dufe

- OpenSDN controller AafiAIUANLATINNITATBYIBEIDY (virtual network), Routing, Wagns
mUANNTABAT (network policy) Tty Vv

- OpenSDN vRouter Aamdnn1sdmiun1sdstaya (packet forwarding) dwsu VM lagitagyinay
TuszAuves compute node (Hypervisor) WagagAaeSudayan1s3an136i1ee 390 OpenSDN controller \iodndula

Tun1sdetoyn (packet) w199
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Cloud orchestrator can be Contrail controller listens on

any combination of orchestrator event bus for workload-
OpenStack, Kubernetes, related events sends XMPP messages to
OpenShift, ... vRouters to implement security polices
Data Center v v
User f)
[ m ........... :-":3 O
L
XMeP
Users access portal .
over enterprise - - S
intranet or Internet Private Cloud Cluster
VM -
3 VM
000 g Virtual networks have VRFs with routes
_ and ACLs in vRouters to implement
Pod of GO0 network and application policies
containers: eele) - ¢
>
A 7

Traffic is carried between vRouters
using encapsulation tunnels
(MPLSoUDP, MPLSoGRE, VXLAN)

U7 1 Tnssa¥nawes OpenSDN

OpenSDN controller lovhausaufu OpenStack axdinsideusanisyiauiu Neutron AP fivh
wihTisnmsiesetiaaiion warmnyheusuiu Kubernetes aiinsviaiusaniu kube-network-manager uaz
container network interface (CNI) lngagvineaun1u Kubernetes K8S API

OpenSDN vRouter 1iaviausauiu OpenStack azidunsinauunmudi Linux bridge uag IP tables
e Open vSwtich Tuisiag compute node &1 OpenSDN controller azifupurmuaasingg Tiuaiediesiuiu
muaumiﬁami (security policies) fy

Lﬁaﬁmsdﬁaiﬁ (packet) 310 VM ﬁagj compute node uislugadn vm 17'1'@&“] compute node i
vRouter 9gviMsidwienudeya (encapsulation) lvisgluguwuuras MPLS over UDP/GRE 38 VXLAN lagnisvie
viudesavzdoaiisue IP address Uaneynaves vRouter (compute node) flazdsdiayalu Ing OpenSDN controller
22VAIAMUA virtual router forwarding (VRF) Tvifiuusiay virtual network (VN) Tuisiag vRouter (compute
node) Tunsdlil VM aglu virtual network gy Tan1s OpenSDN controller azimunsseg ity vRouter

W11 Extensible Messaging and Presence Protocol (XMPP)
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1. Create
networks
and policies

s
PN

2. Launch VM

¥ ¥ L1

Orchestrator

OrFEN
SON
Networking
service "
1
! IR RN
1 OpenSDN  |f=mm—mmm—aee -l (R LR
! Plugin 4. Interface o VN s
3. VM creation} configuration ! H | ‘\ .
request ! request ! i Y %Y
! i H 9. Route updates
H [ to other
1 1
1 [ vRouters
VM virtual interfaces d [
1 1
6. Start VM Compute ! H
]
1 1
I 1 1
o
VRF A 5. Interface route i !
10 .Route updates 1 !
4_? ’_% F_o_uie_s vRouter I ! !
Host physical interface Agent e e e e ———— _
Encapidscap 8. MAC/IP Iabel route
Encapsulation tunnel
(MPLSOUDP/GRE, VXLAN)

To Host 524 ——

Lﬂ' vRouter Forwarder
Host (IP=S1)

3U# 2 NM3Fea15581319 OpenSDN Aunti1u3nisdans (Orchestrator)

o

MngUaziissandnnsineudel

1. MsANUAYIREIN virtual networks tag network policies W11 Web User Interface (Web UI) 9%
\Junsmualifinisa$hs IP address flagfvualiiiu VM dwsunisTdou

2. ¥nsa$rs VM uagi sy virtual network figldasanludunsureumii

3. \ilefinsasns VM OpenStack Nova agtdugfinnihilagaziden compute node fiinsnensiilaane
#oN15aa VM kazazviinisa$s VM 910 image Aigldidon

4. OpenSDN plugin 2gl@fudayainiinsains vm TnsliAndu LLaw‘hmiLLUaQﬁﬁ’ﬂﬁasﬂugULwU REST
API uazasrds lUgt OpenSDN Controller

5. OpenSDN controller ¥nsfviun VRF iy virtual network dwsu VM flagvhnsadisly
compute node iAassiananaru vRouter Agent dmsulunsalft virtual network shiinsldfends
usniu VM uagiieustertu virtual machain interface (VM)

6. VRouter Agent ¥msisunsvhees VM dwginnsieswe IP address #iu DHCP weq virtual
network #ana1a &1 vRouter vhuthilvaiiou DHCP proxies (Aunane) lunisvinau Tagasimun 1P
address, default gateway way DNS server Tsiu VM

7. lundausnit Interface o VM vha1u vRouter agvimsiiiy ip address 999 VM Tu route table 984
virtual network wagyin1simun next-hop (Adwsunseastos) 1Wur1rea VM virtual interface

(VM)
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8. vRouter ¥hn1sfuuaa label T interface 484 VM wazifial label #ananilu MPLS route table
wagyinnsdstayadsnanilug OpenSDN controller {1 XMPP Favhlv contoller FImMnFiBan1TAs
foyaluds VM i3esisnaniazdslud vRouter (compute node) ln uag label vas MPLS iurnarls

9. OpenSDN controller ¥11n15U52N1# route 3731 VM ijgﬂa%’wﬁu‘l.u vRouter (compute node) 130
fananludsng vRouter 1a3esduiill VM vhaueglu virtual network LAgfumazsng virtual
network iy

10. OpenSDN controller ¥n1sUszna route oy VM Buq fituualidoansiuldda vRouter 13 VM

ngnasnslu

L OPEN
SDN

MPLS labels on incoming packets ‘ Orchestrator
directly specify an interface

VM virtual interfaces

VRF Forwarding Tables \

VRFA-  VMI: NH=Interface a Hypervisor ]‘___
VM2: NH=Interface b > Agent

VMn: NH=52, Encap UDP, Lbl=xxx

N B

—
b

VRFB-  VM2: Interface ¢

e (111}

4
o
4
(2]
O Ry ——

3
£
ES
3
b

MPLS Table
Lbl-aaa: interface a
Lbl-bbb: interface b
Lbl-ccc: Interface ¢
VXLAN Table
VNI-A: VRF A

VNI-B: VRF B | Encap | E@_ \VXLAN VNI

Y

I

o
=

pkt0 3 5

=
=
=
»

4 VRouter Agent

Host physical interface 4 specifies a VRF for
lookup
To server 52 +—— e I == :
Fabric Fabric
Flow FIB
Packet from VM1 to VMn, Fabric VRF
encapsulated by vRouter
g ,ﬂ' VRouter Forwarder ) Host (IP=51)
Outer Ethemnet header
added by host NIC Outer IP header Inner Ethernet header Inner IP header
/ A v \ r A \/ A \
DMAC=52 | SMAC=52 | DestIP=52 | SrcIP=51 | Encap=UDP | Lbl=xxx | DMAC=VMn | SMAC=VM1 | DestIP=VMn | SrclP=VM1 | Payload
L A )
Y Y
Encapsulation added by vRouter Frame as sent by VM1

35U 3 lasaadraves vRouter

NNURBNITUANITI8AZIBEAN13YI19UYBY vRouter Tu compute node Taglu vRouter a¥il vRouter

agent Mvaueglu user space U84 operating system (host) uazil vRouter forwarder fivitauag/lu kernel space
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Tnefl vRouter agent AoevhaugAufy controller wagazfudsdioya 1y VRFs, Route Uay access
control lists (ACLs) fidndu Tneflazifuteyaing 9 Wluguteyavesines wazazliteyasdsnanlunisinduls
dmdunsdatiaya (packet) 904 interface MiFousiootiu VRF ua forwarding information base (FIB) Tuusiaz VRF
A8

Tuusias VRF azdosaves forwarding wag flow table 99zl MPLS uaz VXLAN table Mutoyalu
326U global ¥83 vRouter lngil forwarding table %ﬁsﬁa;ﬂa route ﬁ'ﬁ IP address g MAC adddress ¥83Uaanng
wardl IP-to-MAC Flddmsuvimeiiidu proxy ARP fme dauwes MPLS axiinsidenuazimunan label Wlofinns
a¥13 VM Insiintudnadannn interface vee VM Svasdidnduvecusias vRouter winiu uavdnaaufio VXLAN azdl
nsivuA VXLAN Network Identifier (VNI) agvinmsimuaelividouriuiuyng VRFs ﬁa&ﬂu virtual network
wiefiu lunne vRouter

Tuusiay virtual network 2gdl default gateway address ﬁgﬁ’mumﬁ kRLYN* interface 183 VM ¢
14750 IP address 91 DHCP Tuusiaz virtual network te 1o Vi Aosn1sdston (packet) eanludsuen virtual
network (A1p3ete) Aasvinisds ARP Tanuil default gateway IP ua vRouter flagynismounausnsig MAC

o

address U84 vRouter Fnsviauludnwaglinon1svin distributed default gateway FsagvinluanuwauzuuReiu

o

AUNN9 virtual network

Mobile Edge Computing (MEC) Platform-as-a-Service

Mobile Edge Computing 158 Multi-access edge computing (MEC) 1 unwiAnan1tnenssuiasoedi
fvualag ETSI Feaedannuaiuisalunisussananauunanns wazn1suinisaiuledifivevves Cellular
network vi3avauveaietiedula lnswnAniugiuilegidomds MEC AomaFunlduoundiadu wasdiums

Uszananaiiiieitediilndiugunsnivesldunniu dwgvhlianuuednvenniastivanas wasiaundiadusngeg

q

= a

yiauleiuseanSainunndu

o w o

%é’ﬂmiﬁmﬂmﬂm Mobile Edge Computing (MEC) figtai]

1. NFV Alignment: MEC Tgunwanweosunisitasansotieidiiou ( Network Virtualisation Platform) @1y
nsfuLennaLATuT Mobile Network Edge daumavwesudananngninndeslag Network Function
Virtualization (NFV)

2. Mobility support: MEC #eseanuuulisessunisindend stwzqﬂﬂiaid’mimﬁLﬁ?ilawiaﬁ’mﬂ%mha Ju
gunsaifindouitldnmeliaietneiiofe Wegnsalinisudsuiilugs host Bu MEC application Uy host
%ﬁaqauaqﬂﬂiiﬁﬁuﬂﬁia Tagagdonjudulusuanuseliomesuinig, miuadesiaves MEC Application
vi30 VM uazaundesiivesteyaiiieadesiugldianzuoundindy

3. Deployment independence: MELMANaAUUTEAVBAIN FUU ANENITOLUNSTNTILIY AINABINS

Yo UfURNY 18 n3finns MEC Sndudossassuanunisainsldnuiiunnsisiumuanuivazanio

FYR
o a

500199 LU NSARATTIUAING, N15ARAINIATIN, N1SARRINVBLVBLATEYIENEN (edge of the Core
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Network) \Jusiu Faazsesnseunguisnistesiunsidifivedalangmung nsmsavEeudns wazguaniny
Uaonsialun1sdeasszning Radio node(s) wag MEC service Aag

4. Simple and controllable APIs: tivalminsyuy MEC NfiUseansnim nisimun APl IiSeudenaninfiae
I3 1% v a o = & a o w = A & v
Jululd wazmevaussaussnsveseundiadulalnensdadudsddguin ddduseuniidululs MEC
o & o v a A qu ¥ o & v o o & v %
FuTuaLsind reuse APIs sufisivelimsamudenivun uagluusasadlviuinsdnludememanslunis
wihlupauaun1sidifis APH U n3dlil radio node %38 MEC host filvanfigaiuld viseliianse
Tusnsla

5. Smart application location: MEC application fafruaratsUsenis Tukivesnisussanana nsdaiu
Jaya uazningINTAIeYIY LarfidiAgnIte vkeundindueiaiivervualuwdvasiael (latency)
Farmtsanudusssulunsnevausanig MEC application Unsuseinn Wenasuludeanislissuu MEC
Wagushunisvesueundindy ewngunsalvesldnumasdeanlmuavildludnivuanils saudisluung
anunenadisuyuiilaivingu vy ‘best location’ e1aldlasideniinngaauelunisisentd MEC
application fewvmraLna1il MEC application Fsdndusipaineld gnil gniian uazesnuuulisessuiu
N139AN13 life-cycle VOUDUNAATUNIIITEUU

6. Application mobility to/from an external system: {iaAuFBLIDIWBINSIUINTST Welinséhegunsal

Vo35 l91U %38 application instance s¥UUILABIEILTEY mobile edge application vhauluy

a

ANNIIARBUYDIAAIANTEUBA U1ET MEC host 1R5Imudarivue wavansadne MEC application 310
MEC host Tugsnanisaneusnszuy MEC I Gedsiidasnileds Taua 3ansaeleulndfivhanluszuy
AamAneuentuddlaad MEC fums uagdSineduaunudvaeuniindu suudausunveslaludlaad
MEC nuny

Mobile Edge Computing (MEC) Usznaunlellaasdrfty 3 o819 lauwn

1. User Applications Support unanwasuazsiadsesiu Applications v lHu (MEC Application) lngd

v
=1

Fouly fail

O  uwannesuIzAeauuayun1saia VM ves MEC Application #149)

O umavwesudzdesatuamunsaiunadenseszningunsaivesily uazduaunudves MEC
Application
LLwawWaﬁfmzﬁmaﬁuaqumi On-boarding 483 MEC Application
uwavmasuazdeseyanlviainsnsdendestnintsgunsalvewly warduausudianzues MEC
Application Wit

O uwavwesuIzdesanansagAduauaudues MEC Application lsidloliflgunsaivesld 1Feuserusiu
dnsaly

2. Smart Relocation uwavslesuassassasiunstrefivesgunsnivesdlén neditouly dil

O  N599N15 MEC 28A895895UN5E8Munaue 9 uakaudLaUnaLAty MEC a1nlaan MEC wilabuds

loanaungluszuy
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O Toas MEC 2zfa3sassunstesuvimeduawmuduoundiedu MEC 91nleasau (melussuu) T
§ilgadianzianzas wazannlganianizianzasluddeasau (neluszuu) 16

O unanvlesuazdsanunsadine MEC application instances sywinslgas MEC wisliluluny
JomMuuAYeLaUNAATY MEC 19U latency, ToMUUARIUNAIY, ToMUUARIUATTIENSNENS
2134 16

O uwwanesuazfasausadneweUndndu MEC fivhauluanmuindeunandlugleas MEC finse
putomuunreseUnaAty MEC uagdrawaundiaty MEC aanlaad MEC ludsannuindes
SYUUAAIAUONTEUU MEC 1A

o unanlesulilunisindedugndn e1adesdinssesiumsiulndueundinduainssuunandaguen

wazsaasunsulasindsananiduduaveaweunainduiianunsaasisduawaudlusnannasy MEC

161

o

3. Radio Network Information unanwesuagsassessumsldnunieiieing IneiiReuly Asil

'
a

O 9zdediuinis MEC Tiavlawedoyainiotneingidudegiuieaivanimeioreivglutagiu

q

O 9zdediuini MEC ilidayainsetngingfiualiowavmunzay Fonadudeyanunanisuen

=y ¥ = @M v
wag/MIvas1eluenta

N ' a v

ayalAIeYIeIngIzRedlviTvazBeniiiieites Wy Jeyadegunsalvedly (UE) vivedeiwad se

2

O
e

[ ¥
F390381 LWuny

¥ v '
a = ' v a

MAgveeiugld Jeyatlazuediudaya

Y Y Y

1% a

o dayanserngingiliinazdessiuieleyanisin uazain

Y

AMUUALALUVDANUA 3GPP

'
a

O  dayapSengingilinagsiuileyaiiieitesiu User Equipment (UE) Migewsiafiulnuning

'
£ 1Y

Weatesiulaad MEC, Uuv UE veaninivl wagdiiedansniswinfisiiieites
O dayapSeungingiilinagsiudietoya QoS Tunisileusiaiame, Usunun1sldanuass, Auued
bitrate Wag throughput Miilegdmsunisiveusieinviug

O uwanwesu MEC azaunsadenandeyaanuginguwasiasev e ludaudsniies DANE Neglulaiuu

yaraianuneuenase e iusnislanuimnue
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2.1.3) loT Platform

Aown1sil IoT Platform szuv loT vinulaenisdsdoyasingunsalidugesuisgunsal loT aseluda

¥
=1

szuuilAgtesluguuuuiiizondn Device-to-System Communication Iaglsiflasassiifugudnans deyaimani
gndsruluslareaanziunnsiunudndn liaadoddalusumadeudenasnisysannistoya uenani
nsusznanadeyadluajfesisnguitoyanan (Centralized Data Center) adagvindlnaanundsiisnues
Joya dwaliiinmnuariilunisussinanadeyataranaiuaiansalunisnevauskuuisealng
szuluganeuwth 10T Platform anszuumsinnmsdeyaifiasgiuasaonsts deyagninivly

Y

vanguvaslnglifinsdenloasiudy  msleszideyadeundayiunnugseinlunisyndeyaiiflassadrssinedu
wonntl  nsavfeyatimnnluSsgudnasdaitliAnatddeduundsigs  uasmnududouluns
Aniluay
Felutlgtu loT Platform 1Hulassaieddnitieidenlss dans uazUszananatoyaaingunsally
58U Intemet of Things (IoT) Senanerfiuiilandnlumsiuindeulanddsialutiagiiu sedeyadwiuumemarign
aefunind 10T Platform  taeliteyaweniigninnisesaiiussaninm  anmwdudou  wasiluldly
ANAGEATANTINANG 9 L1PU NISKAA MIUNNE wawnTuuds uanaIndl loT Platform stheriiuanuaninsoluns
Ainsesiteyauaznsinaulafiusiugr vildaunsaneuaussiemudisinisvesesdnslugaidvialsiognesnsiuay
o loT Platform Ssarannsgnlumsinnistoyauazeunsal loT Seeliszuvannsayausmiuldodis
53U nslawglunsaififinsldnugunsalanngudsmatsss msairsnasgiudanandisantymiuanuiiu
lilfveslusTnnea uaziisdszavsnmlunsidenlesdeyasevinsgunsaluazunansie fusa
Jomuagninives oT Platform Aemsiduszuuguinansiisiusin Tnsigd uazdnnistoyaain
gUn3al IoT Tnenelideyamdriuannsoiluldlusuuuuiiiiussansnmuasimngaufuuiuneing 1
loT platform compare
Tulanveanalulad loT Platform fifudenfinarnuansuarlédsunstmuangliuinsdutiuas
asfnamaluladeng q msiden loT Platform Mmunzasdadudumeuddyiitaelfesdnsaunsanevaussioniny
Foamsuessruy oT doghailussanBa maToufisuunamiosumaniastaslvisdnsihpmesdinsaunquiis

AU YARBY kATANAINNTOIUNTUTUAdeRAR DI UL UNNIL B ILAaLDIANS

wnauaitun1sSeuliieu loT Platform

1. anuanunsalun1sususa (Scalability)

loT Platform msfidnenwlunissesiugunsel loT uasdeyafiiiutulueuian InslsidswanoUszannmmes
53UV F1819%U AWS IoT Core waw Microsoft Azure loT Hub &sillassaisiiugiussiulanfianansnsesiunis
veneieg1sliTndin uaznoulandanudesnisvesesdnsiiiusinagunsal IoT 1n

2. s9a5ulUslnmoaunsgIu

AMNELNIRlUNSTRssUlUSInABAse § 19U MQTT, CoAP wag HTTP @aelw 1oT Platform ving1usiuiu
gunsalnngrdavannvaneneldognsiivszavsain feg1atu Google Cloud loT Core fatfuayuldslnaoa

wnsgrunanil vldnseusegunsaiilulegesuiuazliatiesnim
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3. ieBesllodianesideya

unasos loT finensiiedosiiolinszitoyaiinsands 19y Predictive Analytics, Al Wag Machine Learning
Wleatfuayunsindula fregravu IBM Watson IoT Platform fiflgamiulunsiinsesiteyaidednuaznisldam A
WleuiaUszAnsnmnsAniunuvesszuy loT

4. pnuUaensivesdeya

nsUntesdeyateluriladidyues loT Platform Ly madsiadeya n1sas9aeudns wagnsnununTs
Wihila faeghatiu AWS IoT Core fifiszuuaminasndofinseunquisuinsidensisluaufansdaifivioya vhlv
fdnuihlslunnasnfevesszuy

5. MshgukaznsU (Ease of Use)

loT Platform msfidumesinuilldaudie nieutuedosiloatiuayuy 1y SDK uaz APl fivaelviniamuanns
afauazdnnisszuulfedesnds Meeatu Microsoft Azure loT Hub Fassumiuazanlumswauiayns
Jan139UN30l 10T BENATUNIT

6. Audavguuaglomiuresa (Flexibility & Open Source)

unannesulomugesd WU ThingsBoard aelesansanunsausulmasszuulamuanuaens tnglanyly

1ASINSNANSTNEINTINNA W3719B9N15NSUSUALUNBTBISUNISHAILITLRNIZLI 1LY

#9814 loT Platform samiloy

® AWS IoT Core Juunanvesuiildsumuiedludunmssassusinadeyauazaunsal loT Sruauumena

v '
Y A

Snvadsannsnidenleafuuinislu AWS Ecosystem Iéagnedngs 1y nsdmutudoyalu Amazon S3 uay
nsAszvideyakuusEalninig Amazon QuickSight

® Microsoft Azure loT Hub Hanulaswmulusiunisiauiiaznisdnnisgunsal loT lesaniglusunis
\FousiofisesiugUnsaivennvansuszan Snvadaannsnidenleatu Azure Machine Learing \loanfuayy
nsmalafiiuszavsnm

® Google Cloud IoT Core figauulugrunsidonsiofuuinis Al uag Machine Learning Tu Google Cloud
Helesdnsanunsainsgiveyauazannsaliuiliulaognusiugn

® IBM Watson IoT Platform figaufslusunsly Al iiledinseideyaidedn wavaduayunisdiiuamiy
AAgRAMNTINAFBININSUSEINaNaTeyaTdutou

® ThingsBoard  Huunanvesulomuresafinvdmsunsinwuaznmsiaunduiuy sesdulsinaea
1ASFIL 1BU MQTT, CoAP uwaz HTTP uwazanunsaufuudmmuuoialsogsdangu mngdmiulasansi

ABINITNTWAILULINIEAY
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loT Platform tussdusznavdidglunisasiessuu loT Aflusgdnian anuvasnde wazaiu

ganguas nMsidenunannasuiiniizanazyisliesAnsaiusasessunisilasundadlugnfdsia uaziiiude

o o ] °

Auausaluntswrstuluszasen nmsawmulu loT Platform uneauiadunguadidaygrinudnialugad

walulag loT dunumddginduluynaiagiu

[

2.2 Haadseinedos
2.2.1 Multi-access Edge Computing by ETSI [8]
ETSI 39 European Telecommunications Standards Institute "Lé'ﬁmﬁ{faﬁijuﬁumiﬁwmm MEC
T dunalnddnyitisusuusenuamnsalunsuszananadeyalusedu Edge lavan Latency Midetiosiian

NSDUNIAUAIUAILNTOIUN15TBITUTBLATIH DIN1TNNTUTTUIANALUUS 8a INsika N1SHaUALRlE1UATIN

Y

AoensAuiug1ge nMsAnwlalimnudifgyiunisnany MEC wWhiueSetng 56 Falalenaliissuuanunse

Y eiIeg Ty seesun1sUsEInaNatayavnaluguagranvatgaingunsal loT tneguaties

¥
o A

wenanfifaliiuisnisesnuuuandnenssueieviefianansaysulasuldmuuiniunuwasainy
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2.2.2 Edge Computing: Classification, Applications, and Challenges [9]

o

PUITBUUEUDNITTIUNUIZLANYBINTUTTUIANALUULEAY (Edge Computing) W3 BUTIIANTI9NT

Uszendldauludueig 4 wasanurimediieades nsuszuianawuuiendilunwdafiiunisuszuianadeys
Indfiuuwnasilindeyauiniige ieananunriiaia (latency) wagiiinuseansamlunisnevausvesssuy

nsfnwilaasumalulagnisuszaianaiuuiendiidnAgy 1¥u Mobile Edge Computing, Cloudlet,

1Y

wag Fog Computing Fe97elviinideuazfuiuRnudrlafdegdudagdunasuuinislusuian uenand §ild

Y

AaseinsUsegndldnisuseulanaluulendluanIuNITalnIg 9 Wy nsiesigiteyanuuissalnidluseuy loT
msatuayunsinnuresgUnsaiiided dndundsny waznmsiiuauvasaiovesdoyaognslsiny uideds
Fiuisrnuimendeandglunisiinsussanananuuendanld Wi n1sdansninensidnda assnw

mmUaamﬁaLLasm’lmﬁudauﬁwaﬁaaﬂa LLazmi‘gimmsﬁmwmanﬁﬁﬁaQ@M

2.2.3 Data Visualization for Wireless Sensor Networks Using ThingsBoard [10]
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° Networking layout
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Legend:

ThingsBoard
Companent

Complately
External system

UM 7 ununmanUnenssussuudansndsnusanes
wHUAMNAUUBLARITanTsiravesdeyauar Y IuINIsTaududauLazid euleiueg 19

UsganSanlulwgtundsnudaniesily svuuilldusvlevdanuwannesy ThingsBoard ievinthisausiuuay

o L7
saa L a v

Anngidoyandsnuanauniviwesianiseglugasiis q aeluindevns visil deyatignsrusmmazgndsseuas
Ussananaiutuneunaneseduiie ansnlinssiuaainenisinduledifiussavsamgean suudansa
sesdumsysansiniuuvastesadu 9 1wu gunsal loT waziduwedsng 4 Wlowaiuairenruanansaluns
pIrdeUNardnMINduldosuasaunquInNBeiy uenand madeurateyaluszuudseaunsaaanisal
waziisUsEavsnmnslindsnuldlussiuiiganiny smfeismnuddulrtulasaimdsnilussozen
Addons: WinTaAMLEANTOTET ThingsBoard
1. Trendz Analytics Platform (Al) : [11] Addon sudlgaussAugivisluniieneviazns
AnMIaldadn iudnenwlfsruudaaulalfusigiBedu
2. ThingsBoard Edge : [12] Wimmannsalunsuszananatoya a 9aduma (Edge) Tnsdisaniian
Tunsasdeyalusadinneinan viliszuunouausdldsniiu
3. loT Gateway : [13] s033unmsiflenseriugunsal loT anuaedszian viudhidunangnansly
mssavsdeyasingunsalaing q Tilussuvuasiivss@nsam

o

ThingsBoard Juuwanosu loT 9l mwwaﬂumsmumaau Edge Cloud Computing #7e
AINNENNIONEANE UL TRITUNISVE NI LA LuauIAn ﬁawzhEﬂ,wmﬂﬂﬂuﬂ1ﬂqmammiummia%’waﬁ’ummm

mesnudayaluga loT laegrediussavinmuasUasnde.
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O ThingsBoard Architecture : [14]
ThingsBoard loT Platform fanilnenssufignesnuuuaniiiesesiun1siauvesszuy Edge
Cloud Computing agnaifiusuuuy Tnsuvadulassadreiidn Sustail:
- Device Connectivity Layer: s9s5unsideusioningunsal loT siwldslnnoasasgiu 1wy
MQTT, CoAP uaz HTTP faelvianunsasiudeyaaingunsaivainvaneussiandnmeniulaeelisedvsain seesu
nsvhanuvesgunsalsulniuazsuiiildegsauysel
- Data Processing Layer: 1% Rule Engine Lﬁa%’mﬁmiﬂs:mamasﬁa;@ 5095UNTIATIEA
Foyafiinrududou msahuteulvuaznginasiiiensindulasalui@ uaznisudafeuiinsadennudesnis
- Data Storage Layer: l9g1udaya PostgreSQL ﬁ’m%’umﬁmLﬁu%gammfﬂlmﬁfﬁaqmi
AT ez Uasnde PostgreSQL Tarmidavgugdlunsdanisdeyaibsduiusuagsossumsiisiunadoyals
agwiailes Fumeandmiunisidauluszuy loT ﬁé’aaﬂﬁﬂizaw%mwssﬁuqa
- Visualization and Integration Layer: iaﬁumia%'w,l,mua%ﬂLLazmiLLammaﬂaQa&Lu
sUsuunfinfianansausuusddnunnafesnisvesglénu Snfasssesiunisysanmstussuuneuen Wy Al
uaz Machine Learning leiafunnuannsalumsiinsgideyaidedn
O UNUM¥B4 ThingsBoard lu Edge Cloud Compute

1.1 miﬁ'ﬂmiqﬂﬂmj (Device Management):

® sessumsieusiegunsal loT HulUslameaunsgiu Wy MQTT, CoAP uaz HTTP Fsyielvinis

Weusegunsalidulustesuiunazaonsty

e dnnsgunsallusunuungursesiegunsal wisuatuayunisaariszeylna (Remote Configuration)

WiaLinANUEEAINUAISUSINSIANNS

v '
=

o aluauunssumaiisuussserlng relviulalidgunsalnmuavhaumevenduisnviuadeiian

1

o flunvuesanldnuitedmiunisinnisgunsniuazuleuisninuvaondie Wy n1sAuANNStwae

ANINTI@RUAINTIU
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1.2 MyUszananadaya (Data Processing):

® Rule Engine Midiangudmsunslinszvdeyauuuiivalngd sessunmsmmuangunaeindudeudmiy

nInevauawadeya
e sasfumsdszananadeyaaimtineuddludissuy Cloud 1iPARNISEIUVBITEUUAIUNAT

e aluayunisafaiuudnaesteyauaznisin AYML anldiiednsgvideyailiedn Wi nmsnensaliag

A1SINNITANULEE

®  5pI5UMTHILFDUNIUNAIEYBINIG LU Db SMS LaskaUnaLATY

1.3 nMsuansnadoya (Data Visualization):

® I NSauLATUBRSATIANNTAUSULASlABE19BETE BN HTML, CSS 158n15A9AINITEBNMUURNIEN

wialvinseiuanudesnsvaslden

®  5833Un1s Export Teyaluzuuusng 9 19U PDF, CSV uag JSON iteanuazaintunisldnuuagnis

AN

o szuuaunsassAnsLiaFeuldvatnvanetemne Wi Swa, SMS, wasmsuasieuruLeUNALATY
wlelvitldannsasudeyaddnlsviuviie
msldfen ThingsBoard IoT Platform taewfiudnannlsifuszuu Edge Cloud Compute sialugu
nsUsEdana n1sdan1steya wavn1sysaNsiussuunguen ?ﬁméwﬁaﬁfvauumsﬁ’@um@mammama%ﬁﬂu
Uszmelng ndeusessumadisuilauazanudosnsluewienldogiefiuszansam
3.2.3 Ugynwazuwuamaudity
o Uy
anuzihaAselanutlymssrnesiiiumstassnsssellil

a

1. {3 Colocation Tuusazgiinadaiinnumdeusumaialiiivme FuiliAnanudiiluns
aw?iu’aqﬂﬂiajmmmumu@m damalinsWauszuu Edge Cloud Computing lilsiewfios wavenansenuiuns
Teniluitudisng 1
2. ermdouremhsnuitaiguarMAensuiiinudesnslénu Full Edge Computing kaznas
asuiigeililsiduensonisasmy
e uwwnaufly
nndamitrasrihddelindduneasnsentdiu Sdlunmdunmsuilateteldil
nauflatlamvestel 1 aagvhamAfeldduiunsindagunsal Network Switching wag Server

vosmenie meald wavnianTueenlif Colocation Fwmiauunys ieldiuivadlugudnarsdmiunis

Uszananadeyavesszuy Edge Cloud Computing fitieativayunislinulugiiniaciig « egelused@nsam way
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v
o L4

AnRsgunsnl Network Switch uag Server vaaniangiusenideanilelindwminveuwiu iWeliidenndsaiu Edge

Computin fisudunsiaunuasidedahauldnsmundmnevedasinis
msudlatlymuesded 2 levhniseenuuulasadieszuu Edge Cloud Computing
dioanmsamuuaznssiunslinueaniagaamingsy Tasutadu 2 sUnuy il
O Full Edge Computing (3‘LJLLUU€?\1L§3J)
T dugudnasdmiumsuszananadeya iudeyavunlng sesiunsidonsiofifinsldnugs uazsesiu
Samsmeduves Compute, Storage ag Network LUUATUNAT
O loT Edge
whunsifudeyavunidnuazUsznanadiviugunsal loT Tnsazideusoileiiudoyanieg 91ngunsal

'
a =

Sensor WU NN iinuTL, Power Meter, PLC visogunsaiiiiaunalaensaniu loT Edge lnednuoe

U

e 3

Tagyreliandunuiesningunsalndauiaian saantauns Iundsnules wasUszendldiu
AARamNIsulafA N1seRnkuUURINE1IIEtIuTassunIsldnularainraiy vidluseauasdnsuasnisly

Nugunsal 1oT Tuiiuisng 9 ldegrdluszavnmuaznaulandynanuseinis.

3.3 N19IYUATNAIUN loT Edge

3.3.1 NMSAUUAANINADINITVDITZUU loT Edge

®  N159NHUUIUIANZNATA:

Fuuadninvtinun wazanunsadeusafulduslalngnse

® 5995U Thingsboard Edge / Thingsboard loT Gateway:
o msUssananadayailosdiu: svuu Edge Node Hreannsenisadsoyaludsnaninven
IngUszuanadeyauaznsesdeyadiAgluiui aunsansinduanuinuniuazasunailowulaviuil way

snsdniiudeyadifgluanuniseindunesideliados

o

4

O Local Dashboard: uansdeyawuusealniluiiui nieunsnsudafeumanisalddey

Yo a

Helildnunsdeuwazinnistoyalaviud
® NsLWauRBAINUAANY:
se5ulUslameauInsgIU Wy MQTT, CoAP, HTTP sauflsniswweusioniu RS485 uay Modbus

\iasesiugunsal loT nannvaeviinluningnannssy
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3.3.2 mseanuuulassasirsaantnenssunieluves loT Edge

® Hardware
O Raspberry Pi

Raspberry Pi ({umsufinmesunaidniioonuuuailviifuyuiuagUszansnmiivainvany 1ile
PRUAUDINITANYY N1INARBY waznsauIwinnssumalulad Raspberry Pi Foundation "Lé’aaml,wqﬂﬂizﬁﬂﬁﬁ
annsasossumslinulsiognsdangu Taggunsal Raspberry Pi fisosiumsuszinanatoyauazmsidensegunsal
0T swdadugesvannvaneviaulslaneannsgiu Wy 12C, SPI uay UART weninilSsannsofams
szuuUfoRnsldviannuans 1wy Raspberry Pi OS waw Ubuntu Snviadsdigunsaliat 1wy 1aa (Case) fivaaunilas
Fedosnduuazemdony  wionsessumsinseinaussuieawieuniesndad  (Heatsink)  iflewiiyy
Uszavsammsialuanminadeuiiigaumgiinnuieuge Juili Raspberry P unesdioddnlulasenis
loT waz Edge Computing ‘1‘7iG%Nﬂwiﬂﬁﬂismawasﬁaaﬂﬂuﬁuﬁiﬂé’ﬁ’uLma'ﬁay‘a qﬂﬂiaﬁé}’ﬂﬁmmmLﬁﬂLLazUiswé’m
IGRRY

O Industrial loT Expansion Module

3‘1]17; 8 Case Industrial loT Expansion Module

Industrial loT Expansion Module gnesnuuusitaiiuauansaluniswesseiugunsal loT

v
v a

waziduesvarnvatesdn wisusessumsldnuluanmuindeuanamnssy tneflaandneadl

* sasfunesANTsIaNsanaINNANY:
O RS485 dmiunisdeanslugnanvnssu
O CAN Bus dwsussuuguguiuazN1SAIUANSRLIULA
- v s 1
O  GPIO uuuvengiiesesiuldueiiargunInivainvany
[ v
e mstasiuaninuindon:
o sesfumshanulugamgisening -20°C s 85°C

O  MIPRNUUUNNURDNTAUAELTIDULAZLIINTEUNA
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o sasfunadoudaldae:
O Wi-Fi wag Bluetooth 5.0 dwsumsieusegunsal loT asfelmi
loT Edge ldau Raspberry Pi CM4 fiu Case Industrial loT Expansion Module awvimthidu
Gateway uay Edge 1‘14(51’3Lﬁmﬁm%’umiﬁaumLLasimawﬁagamﬂLs'z‘julﬁua%maiuﬁuﬁ Tnglasuniseaniuy
T¥sesdunsings ThingsBoard Edge 3 loT Gateway FeeifindneamlunisUszianateyaluszdu Edge
Node l¢ipgnafinuszavinm lirasndunisnsesdeya nsdaftudeyadosiu vionsdedeyaluss Edge Cloud
Compute  svuuiisesiumsUsvinananaznovavesuusealmiiioananuad  (Latency) lufuszuu  loT

Talauniige

® Software
O Thingsboard Edge
ThingsBoard Edge (uunammiasy loT filssunseenuuuaniitesesumsussananadoya
lusedy Edge Node #ufhududdyuedassadiuszuu oT Tulligdy wnasrleduiaunsovhoududiumes
Y945¥UU ThingsBoard Cloud lgtielvianunsadnnisaunsal loT uazUsviianatoyalndiuunasiilindeya
dognsiiussdvinm  anmwsnulunisdsdeyaiomaludinand  dwasannailumameuauss  (Latency)
wasiunnusaslunsindula  venanidshsansuyulunsldiuuuuiiniuasfiumisasadovesdoya

o

Tusgau Edge Node lneiidoyaiididnyazlasunisnssaarUssianalesiunougndssieludnanis

£

ThingsBoard

laT Platform

Internet l ITrafﬁc Filtering

ThingsBoard Edge

— T

= Local storage -

aamd & Local Real-time
Dashboard

(1 107 Device |

g‘l.l‘ﬁ 9 Thingsboard Edge Architecture
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faen1seanikuusruulAssasefiAdsdsanuanunsalunisiennsves ThingsBoard Edge

sosfun1stdeusauiugunsal loT vanuatedssnn ausidugesildivsinreamnsgiuldauiassuudnluli@ng

ANMUTULDY NISUTLUIANALUUNTE SV L NARNDSULLANTE S URN ML IR BUTIABINTANULEDETkasUSUR

Wiy 15991u8903 8y STUUNSINUSIRTeY Wagssuuruduiaty wiannesuildaunsadfteyaiu ThingsBoard

Cloud Platform iilan1sasizriuasdaiudoyaluszazen wiaudieszuuuinisunuuiealvdfivieiiy

AVINATAINTIASIMATANULIUETUN D UANDIADIMAN OIS 9

AaLURMANYeY Thingsboard

1.

17 wnasvlesudaiiszuudisesdeyaiietesiunsgaydedeyalunsaliinisiwenseinsevieduman

n1suszudanatayaluseiu Edge:

ThingsBoard Edge ¥aelinsuszananadayalndunasiniadoyarilisingy
anLaTluNIIRBUANBIRELMANITAINNY 9 LU
nauwdadeunnuinniviensuiufeanisyinuvesgunsal
n15U3IsIanI1saunsal loT:

fénuaunsaimundigunsal IoT uazdUinmiisuwasluseiuviosiuldegnsineans
Tnglidesilemmsidonsiofuszuunanidnasnia
sruudsesiumsiamsaviieriivanuuasadelunislia
nsuanINataya:
wnanvlesuunruasalusifiannsauuusdldnuaiusiomnis
dldnuaunsafamudeyauuuisealngd asivaevaniuzvesaunsal

war AT iHaNIsUsEIIaNalaviud

nsideudauaznisinaIusauiu;

ThingsBoard Edge 835uluslnAoauInggIu W MQTT, CoAP, uay HTTP

linsi@eusiedugunsal 1oT wannuanevtinilulegedaney wavanansaldausuiussuy loT

n1539Adayanu ThingsBoard Cloud:

v

o

e

U o Y

ayafidfiyaunsagnassialuda ThingsBoard Cloud iensiassluszauguisenisdniiusses

MSMNUTINAY Raspberry Pi fiu ThingsBoard Edge @115afnfsuu Raspberry Pi lioas19szuu

loT Edge iwmnzdmsunisuszananadoyanigluiiuil Tag Raspberry Pi vihwmhilduensawasndniisessuns

WeusauarUszananateyaangunsal loT Hiuwesn GPIO, RS485 uagluslameaunsgu

nstdnulmingdmsulasinisiiseenisanuganey 1wy seuu loT lugnawnssy seuunsiainly

Wsudaaser visen1sdnnswasnuluenas lae ThingsBoard Edge awdigifinuszdnsam uazansunulunig

Jamsteyawuuisualng

Fyauianii A63-1-2)-019

48

WUy nnud. ME-003



3.4 N19RRNLLUUNITNAEIU

3.4.1 IQUszaIAYRININAGIU

L] mmaaummgﬂﬁaﬂ‘uaﬁwu WoUszIiiuINTeuU Edge Cloud Computing iag Mobile Edge Platform
(MEP) anunsavihaulamudamuuamanaiia 5718901505398 ufendun1svitaues DNS, A59anIg
\W30UNY, Uarn13UTMsIaNs@inies weliiuladmnilidurhauldegnsgndewasnsanuunnsgiun

ANVUA

o Jnuszdnsnmassszuy: WinlagdnenmassssuuluaniatgaaIunIsal Wi Aua1tn (Latency),
ANMUAILITOIUNITINNITHUUAIA VLA NANN U ULARZ LD UNRATY, kaEn155895UNSuNelaan1e

o

Inanuana9iu wonanilfesamien1sin Throughput waznismevausswessyuuluReulundudou

e Usuiiumnuades: Wevaaaudn MEP uasuoUndnduyanaiiauausavinnuldegaiiediosninly
anunsaling 9 1w msvhaumeldnissaugs mevihanwseileddussezen wagn1ssesfuaruaumea?

7D1AAVUIUTZUU BIATITURAUNSDUVDITEUUAMSUNIT LRSS

o Uszumnulasnsuvessyuy: Wisitulainssuuiuinsnissnwianuuasadeiiieans wu nsteeiy

nadderilaildsuounn nansaeudnigldnu wasnadistadeyasevinimsdenns uenaniss
Uszliunmsdnnistedniwaznisdasiunistauiinisleiues

o msmsRaeUAmaBNIalumsIaNINeIns: eUstiiueuaansaves MEAO Tunsdnnis
NINOINT WU NMIALSPARULIANSHENS (Scale In/Out), miﬁﬁaqsﬁagaﬁlﬁﬂismsiamsﬁwm way
nsfifudeyalunsdigndu uenanifisufmstanminensdmsuseundiaduypaaiauiitoi

ANuEavgukaranAududenlunsuf iR
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a31efl 12 AuauiAves MEP (MEP Capability)

nsainadau (Test Cases)

HASNSTAANIS (Expected Result)

1.1 msufladelawuu DNS (DNS Domain Name

Resolution Function)

gunInl UE usiaedalisu IP Auansineiy

1.2 ASABUNAULUU Polling ¥4 DNS (DNS

Polling Response Function)

SYUUNBUNGUAIY 1P Uaen1avaasi

1.3 N15n52181nanvae DNS (DNS Load

Balancing Function)

gunsnd UE wienfiulu session sineulasu IP sinaiu

1.4 N1SNIIULUU Recursive U89 DNS (DNS

Recursive Function)

Y

dernvaluds DNS mewenidisliiteyaluszuuviesdiu

1.5 N1SAANISTHUUAINNTZAULBUNALATU

(Application-Level Bandwidth Management)

WAUNALATULFBLALASULUUMIANTILANA1SAY

1.6 NSAANISHUUAINNTEAU Session (Session-

Level Bandwidth Management)

session LAALAILASULUUAINNTLANAIGIL

1.7 1511989 NAT (NAT Function)

szuuieu IP dunialiegngneies

aNT9fl 13 ANSIMERINITIANIS 3rd Party Application Management

nsNAgaU (Test Cases)

HASNSTiAA%3S (Expected Result)

2.1 msuSulduaundinduainyanaiay

(Deploy 3rd Party Application)

MEAO anunsadanisuasUsuldueundinduainuanad

A1 WiBULARINAN T UdY

2.2 N15anUUInNneIns (Scale In Resources)

MEAO &snsaanuuiansnennsdmiuleundinduynna

Aaule

2.3 N13YYYIUINNTNYINS (Scale Out

Resources)

MEAQ @13115098189UIANSNEINTENS UL BUNAATU

ynanafiaule

2.4 n158519 Snapshot/Clone ¥84 Volume

(Volume Snapshot/Clone)

MEAO @31509an15kaau VM Tuseuu MEC e

2.5 MFIANITNINYINTVDIYARANENNALAT

(Multi 3rd Party Resource Management)

wenuazdansninensiituueundinduyamaiianwle

9E9NABINIUTIAIUA

2.6 NM33AN13{149U (User Management)

JrUUTRTUNTSLeNGldusEAU Admin Uag Super

Admin @115UN1590NISLEUNRLATU
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2.7 MsdansaTatigdmsuuanaisuiatgfa

(Multi 3rd Party Network Management)

5895UN159AA1S VIP v58 NAT TUds IP @1snsauedvsu

LoUNALATULIAZ A

2.8 N155EdUvsaUARNUSNITHaUNALATY

(Suspend/Block 3rd Party Applications)

SYUUAINN5052SUMSDAUAINITVINNUVDILDUNBLATY

yanaiauladins

2.9 M3IANT3ARALADS (Cluster Management)

5945UNSINSIAAUIATUTHUU N+1 958 2N

2.10 nMsdrsesdeyauaundiaduyanaiiay

(Backup 3rd Party Application)

szuvansadisesdayalilaglisuniunisuinig

2.11 msfiauueunaintuyaraians (Restore

3rd Party Application)

sruvanunsaffuseundindulalaglisuniunisuinig

2.12 N15IANISNISHARAUNSWEINS (Alarm

Resource Management)

szuvansaennsudaeudmiueUnaieduyana
ausazild Insssyussaominensiiieades
WU MsusaiiewAafunsldam CPU, mizennud
yieuiidntudeya seilifielinsuimsdnmauey
wanduyarafiaadimuusiudmazannsnssydamls
8199957 uennidaiiuayunRsnud o
winrdmulriaz L UNGIATUNUAIILABIN VRIS

U

MsNAADUSEUU Edge Cloud Computing Wag Mobile Edge Platform (MEP) wanslilsiuinssuuildnaninlu

a

nssessunislidnuatdugramnisy laganansanauauemuAeN smuUsEavEamw anuaiies anuvasnsie

LAYNISINNITNSNYINT A8 1NTIUTEANTAIN SEUUTRISUNISYINUURIlleandunan Wi DNS, NAT, wagn1sinnig

wieeldnssuinsge uenanll Swanansaaiiunisdseaasiiudeya  siufauiurnenineinsidedns

Winngay devisufsnnnuniendmsunisimuiuasUiuuweluluewan Weiiudaauaiunsalunisuteiuluge

fIVIA.

Fyauianii A63-1-2)-019

51
WUy nnud. ME-003



U 4

NANISIY HAZN15IITUNA

4.1 HAN1TIIY WAZNITINTAING
Tassnsiidimsaiiunusaziauneldnseutmuneuazinguszasdiimnualisgsdnaunazidussuy

Imﬂiuﬂ§3UUUﬂ7§ﬁ1Lﬁumiﬂ'uvl,ﬁﬁﬂ'mwLLmuL%Qﬂaqwﬁ‘ﬁmaUﬂqunﬂLLigmmmﬁ%’aLLazﬂ’wm ALANITANNUA

o
LY o

Wnunedanagnsidaian nsinuatunsudiinisiinseunau waznistininensed1afivssd@nsaim nadl

v &

lassnsbinasanisnnududeuluusastuneuiardnassuaainagiiorngluaviing q iiesauiuimuinadang

£

NUAMAINGATABUAUDIHOAIUABINITTINAINA18YRINIAAINATY 9 AR ITRs M3anliunuludnuueilyle

WlAsINIsanusaussanaansiaanad st vl muewaras 1 9Nan sENUIBIUINNIANS 8 uRan1AEIUAN 9

'
av o

mavdedludaasuginazmalulad nan1539elesudadunadnsvosnnunersunazausmiloaniiugu

WeayyaiulunisussaingussasdidAgredasanis nieunsdinisinmuussilivnasgiwoilonieusuuys

o

e

wazimunlvaenmdaatuit vunentvuald fallsvazidennanalul:

4.1.1 nan1seenuUULaziamAlulal Edge Cloud Computing
MseeNLUULAZA Edge Cloud Computing Fadumealuladlunisnszanenisliudns Infrastructure
as as Service (laaS) luftufivoanuiimuar s duiitosmsldanls wu Auiinelulsaugrannssy, fufives
Data Center #3a colocation tHusiu Fulildnuansnidendedoyauasussinanadeyameluiiudidug
Ippgafivsydnsam  vihldanssesialumsddeya nsUszananadeya  Ianudasnsdsvestoyansivdoya
gnifivuasUszsnanamelunuiiuil - uasioliaonadosfuruaveanagsiviusisuiadn nate wasauelng)
Fefin1seenuuunaysiaun Edge Cloud Computing 1u 2 dnwaizie
1. Full Edge Computing WsneaufuNIATIAAVUIANAHAL VLA bR
msgaimsvhauiaseuagulunsliuins laas sesfunisUszananadeyaiifvunlg
uazdesisuamuTigs
2. loT Edge wangaufunmassiavunadnuaguunanans nszdnsieilidudou

Uszaradoyavuindn uazdisuawuiilige



1A59651952UU Edge Cloud Computing taz loT Edge

Full Edge-KKN

NCS-BKK

DWDM
Paths connecting
Availability Zones

mmmfla
(i e Thand)

loT Edge-BKK

loT Edge-PLG oT Edge-KKN

NCS-BKK2

manaty
(uuvyd)

1oT Edge-RYG

mmasiuaamiia
(maurAu)

maazivaan
(vzuaq)

gﬂﬁ 10 sUuuunNsAndsves Edge Cloud Computing

Tulpssadneszuu Edge Cloud Computing aziinnsesnuuuliiiunisifeuseuwaznisiigeiuves Full Edge
Computing kag loT Edge TngilsvazidenuasinazUszinneail

Full Edge Computing

O  msiauluseau Infrastructure as a service (1aaS) Ineiin1svitausanaluil

B Compute (Virtualization)

® Dynamic Resource Management (CPU, Memory)
® |ive Migration
®  Networking
® Virtual Private Cloud (VPC)
® External IP (Public IP)
® Firewall L2 and L3 (Security Group)

® \/PC direct connect (Private IP)
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" Storage
® Block Storage (Volume)
® Backup
® Restore
®  Management Ul with NIPA Cloud Portal
o fade Full Edge Computing ﬁi‘]’w‘iﬂuum’% (NON)  aglugiinnanianansuazUsuana
wazdaninveuunu (KKN) aglugiiniansfusenideanile
O Uszlgvunanues Full Edge Computing figad
B AaaleeueeLIaIutag (Reduced Latency)
ilesnndeyaazgniiunasUssananalndfuvesfldnudeya
m Lﬁummﬂaamﬁmaﬁa;ﬁa (Better Data Security)
iosndeyatzgninfiuliluaniuiions feudasnss
wazdimsdndddiangiavsuiny annrudssannislaimdleves
" sessideyanuuisealny (Real-Time Analytics)
ilesnndeyaazgnifiunasUssnanalndfiuvesfldnudeya
Faovhlimnzaufunisidesmsdndulasings wu ssuuduiedounuuliaudy
visomsmunuiaiesinslulssnugaavngsy
" AnuAunu (Cost-Effectiveness) mniSeulfiguiun1sldau public cloud
wuddn1sl¥au bandwidth
toauiesnnlifinnusndudosdiioyaluussinanauazdinduan vhlsiandldane
" auaansalunisusuanvuina (Enhanced Scalability)
iosnliunisdnnismineinsuane iesnunionsuvusiugud
yliannsafiunioanuuinvsosuuveminensigonsle wu Disk, RAM udy
. Lﬁum’mﬁmé’waﬁa;@ (Improved Data Privacy)
iosndeyatzgninfiuliluanuiiony fmnudasnsts
wazdinmsdndddianggians lideyavesilénuianududiuianniy
loT Edge
o gunsinevfiawoimundngnindslinsranesogluituiinfinie wu Fedlus (M), ngamme
(BKK), vouunu (KKN), g3 (PLG) wazszees (RYG) loT Edge fimthiisiusudeyaaingunsal
sensor flagluiiufl saufauiiumsUszsnanatoyadou
TngvhmsnsasieTianesideyalutunouusn
O  MIYNNUNANVY loT Edge figasioluil
" Audeyaangunsal sensor Tnenfulilusigunsaltes (local storage) nsdliiled]

Internet Andndosdanunsafivfeyaldnuund doyalyagme
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" ujawendeyatiagyihnisdsann loT Edge TUE 10T platform Taganunsaidentoyaiides
demuiidoansle
" shmsuanmaudadeulunsdiidonisld wu
uﬁaLﬁamﬁ'aﬁqquﬁLﬁuﬂdwﬁﬁmuﬂuﬁuﬁmmu
o Ustlowindnues loT Edge Sfselud
" AanalaeunseLanniag (Reduced Latency)
ilesnndeyaazgniiuuasUssananalndfiuvesfldnudeya
. Lﬁummﬂaaﬂﬁaﬁuaﬁaga (Better Data Security)
ilesnndeyanzgnimiuliluaniuiiane fimuvasnads
wazdnmadsldlengdiavsuiiu annnudssannislasindusves
" msliesevideyanuuiiualng (Real-Time Analytics)
ilesnndeyaazgniiunasUssnanalndfiuvesldnudeya
Favhliimnzaniunisiidesmsdndulasinds wu stuviuiedounuuliaudy
viiomsmuauiAesdnslulssnugnamngsy
" AuANU (Cost-Effectiveness) mniSeuifisuiunisidau public cloud
wuddn1sl¥au bandwidth
tevauilesnnliifinnusndusiosdedoyaluusznanauazdinduan vilsiandldane
DWDM Paths
o msdeuseirievieszning Full Edge Computing lHinalula8 DWDM (Dense Wavelength
Division Multiplexing) ﬁmﬁwﬁiaq%’Umiaiasﬁa;gaszmq Full Edge way Availability Zones Lu
NCS-BKK gy NCS-BKK2

O  MIuUnanYes DWDM Hessaludl
" msdaRwandanueniInau (Wavelength Multiplexing) Ing DWDM
detoyavanedosdyaalugivespiulamiianugnndusiieiy

TngusagaNeIRAUaNIadslayaladase

1%

" msudasdyaradiiidunas Tnevhnsudasdyaadeyaainumaasng 4

gnudasliduuawheiawesfiadsrduuasiinueninduany

1%

" nsniuuazdedeya lnediiudyains (Multiplexer) 983I1UTIARURAIINUNGEW 9

asuuliuaseanAniduLfen

1% =

" osuendgyaniatenig nedisdatoyatalatenis dauendoyeyias (Demultiplexer)

U

o o

TUENAAULAININANNEIAAY Lazdilayaludalsuineades

Y

" nsvenedgn Insazdnislasivenedyena (Optical Amplifiers) i EDFA

(Erbium-Doped Fiber Amplifiers)
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o Uselgvtivanues DWDM fisasalil

Wauuudind Tagsesiunsdstoyaninuqgeannuulriueseeudniduiien

ansunu Tneldliivesesufniifiogliduaunniy aneusudulumsfadliuesil
soefunsveneslueunan annsadfiusunutesdyga (mnuenapdu) lihe
Tngliifouvdsulasaduedetedu

sossuluslnrearainuane aansaldnulatunaieluslnaea wwu Ethemet,
SONET/SDH, ATM uazau 9 TumTevieifeaiu

nsdadeyaluszezlng lag DWOM

a o

Heliaunsadadayalusvesnalnalaeligydunmuninvesdyayio
msuendaszvestesdya i Tnsurazanuenmaduinulddaszandu
iInnsuazgualadny

auBangulunsuiuuss nsannsodmuavesdyaaielfianzanunieuinisle
W wondesdmiudeyaides 3le uazteyavily

Usgavsnmadlunisldndeny

Taglandsnusnindewisuiunsldnaglniuasweniy

lassaiedenandielviszuu Edge Cloud Computing HUsgdnBamesan  sesfumsvenelueuian

wainauiuesUaendelifiudayafiuszaanawas daiulilunsdaslnun

ALAUYILATIATS

Fyauianii A63-1-2)-019

NsnsEAngAuUdna1teyatIsann1sEUULATeYBMan (Core Network)

Wuanudilunisrevausswessyuullosndeyadiulngignuszuianadl loT Edge riou

AnuTuAsUaendevestayaiuusiensussiianaluiunlndifes

sesfunmsveneiivesssuulueuAnmelassaswuulugans (Modular)
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walulagnly

O OpenStack

OpenStack \uunanneasy Open Source ﬁlﬁUVlUWVIET’]ﬁJQJ,IUﬂ’ﬁﬁJﬂﬂ’]iiﬂiﬂﬁ%’]dﬁjuﬁﬁu
Y0937UUARNA Tastaguimsdanmanineinsdiunisussanana mienud wasiuidaiudoyaludnume
N13n5¥31887 (Distributed) vilianuisasessunisvenedivesseuuldag1adiused@nsain wazatvayunis
Uszananauuuiealmiagnasuzuiuy uenainil OpensStack fathsaneududeulunisdanislasaineiiugm
warsesfunsThausinfuLnannesuwaziad osfledu q WU Kuberetes wag OpenSDN Lﬁmﬁumm%wu
Yoe5rUUlnY TN

O OpenSDN

OpenSDN %38 Open Software-Defined Networking \Juwalulagdmiunisdnnisgunsal
\3etneferenduas iteiiuliihedensdanineiodisiifloualvguargunsnieiodiefioguaneiiuiilviin
ArneuarBangu Savangdunisiisdiewnun Edge Cloud Computing inelulaBiraslviguassuuanns
Mvuauleuieinsetisliegisuluggnied kagauANITINITIANIISMAnTSonsifsliee1ediusednsnm
Tnos0e§ulUslnAauInTgIUu LU BGP, MPLS, XMPP L usiu 4 atasii udneninaesiadevgliaruisn
PeUAUDIADAMNADINTTLUA BuLUadldog1952A52 OpenSDN Satsanaiugenlunisdanislassadng
weTouuUiLY wesfiumiuiunsUasnbvesssutlass

O SD-WAN (Software-Defined Wide Area Network)

SD-WAN
\Jumaluladiyjaunsiuusassansamuasiiuaudaveguueanisideudeinietis sninsluualusyuy
feeuannsolunstmuadumnslunsdsteyalduuusnluifnuaniizinietgluraeiu vild SD-WAN
mmzamas’qa?J'qﬁm%’umﬂ%’wﬂuizwﬁﬁaqmimiL%amﬁaﬁﬁumLLaxﬁmmﬁaqa 19U SgUU Edge Cloud
Computing Baiinsnszaeslunanvianeniang

memsvsuusisasatgldwuusealnd SD-WAN drwananududeulunisuinisieseisuas
andulasaisiugy Snidshsfiumimaiosvesdoyafidsinuaiotiomunelng nsld SD-WAN lussuy
Edge Cloud Computing hifieswelinisdeanssewindnumdulusgreasuiu wadlseUiulssnuiiazan
Awanin shlsiansaneuaussaufesmsvemeUndiatuiifinnudWagdlsogsdussansnm

NNl SD-WAN famnuanunsalumsdnnisnaniinlusedvas anunsamvuaduniems
Ivavestoyaliimnzanfiuanudesmsldoluuiasdrnanlsognadivssaninm lasiamensldnuiiedestu
nsdsteyafifimnuddnuaziesnisaiumiuings 1wy msdemsszminguideyavdnuasivun Edge Fadu
WiladAgueIszUU Edge Cloud Computing

O DWDM (Dense Wavelength Division Multiplexing)

pWOM 1Humaluladfieenuuunifionisdsdoyaniunasinainuiiigaazeasunisuys

Py ruldvarsdesvedluduniaied viliaunsadanisiuusiadeyadiuiuninliegadsyansam

Tmetangluszuu Edge Cloud Computing siinsifiounaseningluuandniazlnunsesluszegnislna DWDM
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Freandymanumiinian diualesnmlunmsdddoya wasilinsdeusessninduuasing 4 Julvegasuiu

walulaglasesiumsinuluaiateifivsinamsmiing

v v

Ingglideyaaunsadwiolisgwiailowarivsyaninmesan ulluanneifivedndamulasiaiuniotig

4.1.2 HANISANNITNIAKITHAZVONALIS

S1UNANISAARITISALLIS

JUT 11 msnsradiaesesneutidfndsiilafuunys (1)
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JUN 13 &ind uazinseuivendliunisiaddladuunys
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T T e
LU R LT T
LLLLLLORR LR L LT LT
LU LR R LT

JUN 14 &ind uaziaIauiviendiiunisiaddladveuunu (1)

m
AEEEREEEEEEERREEER R
EVLRREEEEEEERRREERREE R
EEORELEEEPEREREERREERR R R e
EERRELEEEVEREER R T
LR LR T TR T T

JUN 15 &30 uavinIosultneialiunishinasledvauunu (2)
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o ren w0 | wee

WARAVESHRRE

U 16 aunsal loT Edge vasnAnzTusen (sveq)

nsseluduiiatunsasunaddnieiiunsindesausitanuddgselasans
TnensouagunszvIunslunduney  saudnmsiessiarudesnmaddnidesiuiiietostudnumensldau
uazUFumanzYedlasins  msnausuasiaaUnsaifivinzauiian  dadilsieeududuazanuivaioves
welulad  laufsnsdnfunmsfadaiifirnududon  Tasfinsesnuuunszuaumsediadussuuifiesesiuam
vannvangluanmuandennsvininy msdesseniaunslunsdliliufisnnevausseaudosmslutiagtu
widadeidusunuudfydnsunisiaunsyuu Edge Cloud Computing wae loT Infrastructure Tusunaneeadsiu
nszuaumstanandslidunsaivayuiennsgiunsiiunuidune  efuseviedauiansaneuaues
avudipanslussdugs sieluduanafios mavsendandany uasmuannsalumssesiumsldauiidudoy
Tussevonuenaind  SefimasiiunisussidunamsfinfsogaazBenitau FsnseunquMTIATzidadei
dwmaroUsyAvsamvessruy Wesvylomalumsuiulsuasiandeseslusyeren arwdifavesnssuaumsi
aagToulifiuimusfofufunssshdunumssifdmiotoriovn  Fuwaiivayliszuuiiing
aunsonpUAuDIMNFBINITAsuuauasimeldesneiaiion  wioshauayuaruddulusrereues

Iolasanislunndia.
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SIPUNANITANA IO WARIS

Avunsfnsaeninls OpenStack uaz OpenSDN Alasuunys

Copsack [ Detauht « EnrpriseTest =

NP
wwne  +  Instances
nstance 0.+ roe | @tsrcnvsarce | ([T v e
B U - e
SoverGoups [ Emerprisa-1683 SRR R AT R - Acive NCP-NON Moo Runing 1 manth, 2 weeks r—
ey
Voumes > O B [R—— calagevi - Actve NGP-EKK Nene  Running 1 menth, 2 weeks. Create Snapshot =
- >
P——
R
Identty »
- ,
;
I 4 s s
3U% 17 %u1 Dasdhbarod 909 ¥oWaIT OpenStack
tungstenfabric L & wngstenfabric ~

Monitor <
- 4 4 6 9
ControlNodes 18 Analytics Nodes Config Nodes Database Hodes
pashboard
Physical Topalogy 75
Control Nodes lll..,l Instances
- L]
- Virtus| Routers e
lII 114 g .
I 46 )
: ml_p vs * e
B Security ) .
& Networking - )
& Debug
A Warms
Logs ~

No data available.

Version 2011 (Build 101820210009.¢17)

Y

”zgr:g'n,a‘mﬁ A63-1-(2)-019

Q search site
c
L] a
Q
®
4
00
e(s) down
ef5) down

gef-non-control1 , Control Node,, Disk Usage crosses high thresnold limit

Moare

5Ufi 18 i Dasdhbarod 81 OpenSDN
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#‘.mgsrenfabn: lm & tungstentabric v

a|Q . ~  Control Nodes ~ Q
Monitor

@ frastructu

2011 (Bulid 1018;

0.00 12113 MB 7Total 4 Total
2011 (Build 10 0.00 121.23 M8 7 Total 4Total
0.00 119.79 MB 7 Total 4 Tota
000 13238 MB 7Total 4 Total

I-LI | O - winual Routers = Q
.

Monito

1 ]

102013 2011 (Build 1018202 — 005 Z7BESMB 2 3 47 Total, 7 Down

2011 (Bulld 1018202, —_— 003 259.1MB 6 18 21 Total, 1 Down
10201 2011 (Bulld 1018202... Up since 11d 10h 16m v 001 21321MB 3 10 4Total
102012 2011 (Build 1018202... Up since 11d 3 15m 001 199.59MB s 9 Total
7642-84-02 102022 2011 (Bulld 1018202... Up since 11d 3h 16 001 161.23MB 5 2 aToal
2011 (Builld 1018202... Up since _ ooz 217.3MB 9 5 6 Total
234 102024 2011 (Build 1018202.. Up since 11d 3 39m s 002  24205MB 3 6 12Total
a4 10202 2011 (Bulld 1018202... Up since 11d 10 16m e 001 138MB 2 0 Total

sUT 20 wih Web Ul wanawaves Control Nodes filesiuumy3 (2)

nMssenuludiudyadunisasunaif ganunisaad saunsalansawisndauddysalasanis

v
o a

ATEUARNNTIATIZIANRBINsTew Y NsdamgUnsalilinuizay wasn1sindsiioanuuuniegradussuy

o ° o o

ieneuauasnumaInargluusunnsinu srsamsminanieduduluuddgdmsuniswaunsyuy Edge
Cloud Computing kag 1oT Infrastructure Tuauian 1agdn15A1MUANIATFIUNITANTUINUT LTLIIR
Wiesusesmnuativsuasanudiduluszesen wenanil alinmsussliunaegvavidoniioUsuusslseansam

yasszuuliaanmansiumufaansiUasulUaslnegneliuseansam.
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ALduUNSAnRIwaNAwIs loT Platform

MIfassgaNdws loT Platform TulasinsifieduduneudAgiivandiiudrnuinmiiludaujifiedns

Farau Inon1saiunisildiieassasnaudsdnaninlunisiauimaluladueaiuanunararng widudunios

guduterunsenlunisliuinisseuy loT AlRuAMgs @nansasessunsyseitanadeyauuuisealnidlaong

fUseAnSnIM BnNIdmeUaLRIEAINABINITTINAINNANEUDINIABAAIMNTTNRALIIBNUAN 9 lApg19ATuiIu

wazAsoUAqu ANd NS est unaul fuansliiudniswisununsonlunisusyy ndldaruszuu loT

Tuan1un1salase Meludumsiiindss@nsainnisvhaunasmsatvayuaudeinisvesy ldlusedvasansla

9 allUTEANS N INg g

Catagories

type of compute resource

sample architecture

latency

software

Cloud

region datacenter

AZ datacenter

10+

C

Thingsboard Core

Edge

distributed cloud

computer

AN

P

Ny

local datacenter

xB6,ARM

h

%

Thingsboard Edges

sensor and devices

¥

v

device1

device2

<1

E‘Uﬁ 21 Type U84 Resource U89 Thingisboard loT Platform

Fyauianii A63-1-2)-019
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1aa$ 84 loT Platform e — <::\

&

Bangkak (AZ Az Stiracha (AZ datacenter)

Nipa Gloud Space (region datacenter)

|::> Thingsboard Gora Portal <:::>

Fiest AP - Websocket @ @ @

Thingshoard Thingsboard Thingsboard
Core

~_

Internat

_— i

Industry {distributed cloud) Smart Farm {ARM computer)
|::> Thingshoard Edges Portal <::> %"’ %"'
Rast APl - Websocket hirnulhnmi EW mmﬁ‘lﬂﬂ'ﬂ Eﬂu“
Local network Local netwark

/N /N

devica 1 device 2 davice 1 devica 2

g‘lJ‘ﬁ 22 Infrastructure As A Service U89 Thingsboard loT Platform

o A

AM5@379 instance vumtin Nipa Public Cloud Portal fe1dutuneudditreasufnenimuosszuy loT
Platform Taedumouiilasunisesnuuuldidu Infrastructure As A Service (1aas) @ s¥asliszuvanunsa
fanauasUsrananatoya loT |fegneliussAvBangean dw3u loT Platform tugnuiulsivheuaguu instances
Asudunisey n1eldszuu NIPA PUBLIC CLOUD lasiany 4 afunuindrdglunisiimiaiidu 1aas
5995UN1599UB5EUY 10T Raludulaseadied ugiu nssafudeya uaznisidensofugunsal loT
Tunannuaneaniunisal

mssudunsdnanliifisusadlasaieiuguiiduasdmsu 10T Platform usdsediudaanuannso
1umitJ%“ULU§&Juizuﬂﬁmmzﬁmﬁ’umm@f@amiﬁLU§wuﬂa&lﬂma&mﬁmuaz;ﬁ%’mu
FreauannsalunsU3urens (Scalability) fisesiusiuaugunanl 1oT IWidutuethsoiios saufienislimineins

Mmsgaudialinisiuiivssdnsamggauazanaududeulunsdnnisiasaisiugu
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wonanil 1514 NIPA PUBLIC CLOUD dfagaelfszuu 10T Platform anansananusauifumelulagous wu
nsUszananateyaliedn (Data Analytics) warlayyssivg (A) ldegrsasia Hedindnenmlunsiasei
foyauvuoalniuasnisnamsalamii  iilenouausstenrudioansnagsitlusedugegn  Tadsenauay
Aldaglunsiaulegiu loT Wilussansamlussezen

msade instance Fanandadalenmalifinswaunuianssulusedvesding Insadsvuufianansausuaen

[ '
aa o o =~

wazmavauawiaanunisallule laegresings sudulsslevidenistuniougnamnssulugaddia vstissuud

gnAndsazasavihnusiulassahaugufuldegisuiulashvatuayunisyiinuemnmiisnulussn

Y

segaiiusyAnSAINgan

Tenant management Widget management

System Settings

7, ThingsBoard

'Y
Rules management Customer management Asset management

Device management Entity View management

OTA updates

Edge management Dashboard management

Audit System Settings

g‘l.l‘ﬁ 24 %3N Tenant admin 983 Thingsboard 0T Platform (3.4.3)
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%, ThingsBoard & Home

e View Assets View Devices Entity View management Edge management

(.0

Devices.

View Dashboards

g‘lJ‘ﬁ 25 wiusn Customer U84 Thingsboard 10T Platform (3.4.3)

System Admin i1gdmsumsdanisluniwsanvesunanilesuitomn Tasdndfddnlunsitugua
uazdnnIsnineInseng 4 egnseuaqu WielisruuivsrAninmgeaauaryhauldesvaenadestusisludu
wadeauazn1sldau venainid Ssanansadmuadidag 9 luszdulassaseiiugiu 1wy n13dan1s Tenant,
szuuauUanady, wazn1sidenseiuuinisty 4 Suhefiuanuaiosuazanulasndevasszuulunmsau

d7uve4 Tenant Admin ulufin1suimsdnnisgunsaluasdoyaiid sadeasugldanuludazesdns
Tnglanuddnyiunisdsagunsal loT n158An13gné1 wagn1300NLUY Dashboard fineulangnislda
TuseduUfuing siddseldmasidunueg 9 duldegenuduasuiusasuldhemuaiufoinisuesesdng
Fadududdlunmsiiulssansamuaznovaussiemudisinsiamzvesldonldegimsaga

Tudves Customer szuutagliamnsauimsdanisteyagnnlidiesidunaiindoyagniiniglilg

Y o

N3InNERANAMNUYTENNVSRANUABINTT WagnisWenlesdeyagnAiugunsainieusnisildnulusyuy loT

q

oY
a a1

dail el Tenant Admin aunsansunuuazliuinislansmiuainudeinisvesgnduaazsiglaegiad

o o

Usgdnsnm wieuatiuayunmsasanuduiusiftugniriiunsdnnisteyanlusdawasivetiold
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= View Assets Wiew Devices Entity View management Edge management

view Dashboards

g‘dﬁ 26 111N Edge U84 Thingsboard loT Platform (3.4.3)

v '
o '

dm3u Edge (ThingsBoard Edge) @1u15agnAna sag uuunannasufivainvalguaziainugangugs

(d

Wosaasumsldnuluanmwindeuiuandaiu lnelidadenivainraewazangauiunisldanuluynsedu dad:

® VM uu Cloud: Haglanmnsauiurenensnensidesnismiuasiinnuaonsiegs
599UNIAHINUYDIBIANTTIFBINITTEUUAAIATITIA AT 58
aunsndanisninensidegrediuseavsam

waztiufngnmlunissessunsveneiilusunanlalagdney

® Private Server: 5095UN3AnATlUANIUTTINSAUANMINEININETUBIANTOENLTNIA
WaliuanuiuawarundesdeyadiAnyveesdns
wingdmsunthsnundenIsAIUANSEUULaE NI NN lusEAUge

NEousaNsaUTULIsEUUTR IR UANUABINSRNIENLG

® Raspberry Pi: .ududenfingdmsunisnagay nsiaLN
wansldaululasinsrumanyiesyuu loT fideanIssunuem
sevuadnuazaudnngulun1susuld Raspberry Pi

Faa11505895UNMINAaLTIuInNssuLarn s Ul uaN MR aUNTTsTRe UNSHe NS DL 9TY

STANSA N
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4.1.3 wan1snaaaudsEansnnasaLIsuazsaniwls

8UNanITNInaaUYaNALIS OpenStack d1%5U Edge Compute

Furusniunisnsaaeulsransnmuasaudennd 0suessyuU OpenStack Hiunslding esile
RefStack duifuineaiioannsgmlunmsnaaeunisynausiuiuvresenduis OpensStack TnsiiunisUseanana
WUUAU (Interoperability Testing)
wazmsiafiudeyadsedluuumesnslinuiinseuagulussiugnavnssu
nszvaunsiildsuniseenuuuinidieiiladszuuansonevausseaufesnesldenldosasuifluan
wandoufivanuats wonant Sslfimeunsansmndeuguumugldan OpenStack egnilusdla ilewaduadns
mdosiuluinnsgulazauAmBITE U

nansUssiuandlilAuINTsuUENN 5095 UNINSE1U "OpenStack Powered Compute” l6ifia 97.7%
(210/215) vounasiiirmualudetidunmegeuauaenndos Tasiudsnruanansalumsvinuiuiuias
aruBavguressruuluuniifiarududoudugs anudisatasiouieanindefiouasUsrdninminouland
wmsguszduang uenani MenusansUsududsdimaanmadeyaiednistulsaniamussszuuly

wiazA 1 M3TessuNIsEUNvaINTate Msandelianaln Larn1suTuuTaINsRaUaUeY

% RefStack

Home About OpenStack Powered™ Guidelines Community Results Sign In/ Sign Up

Test Run Results

Test ID: d8a85ecf-c197-4ea3-b146-2f6dd5fc0516
Upload Date: 2021-10-20 04:15:06 UTC
Duration: 923 seconds

Total Number of Passed Tests: 277

Associated Guideline: 2020.11
Associated Target Program: OpenStack Powered Object Storage

See how these results stack up against Interop Working Group capabilities and OpenStack target marketing programs.
Guideline Version: Target Program:

2020.11 v OpenStack Powered Compute ~

Guideline Status: Approved
Cor Jing O K Rel
» Victoria » Wallaby » Xena » Yoga

Status:
This cloud passes 95.5% (210/220) of the tests in the 2020.11 required capabilities for the program.
Excluding flagged tests, this cloud passes 97.7% (210/215) of the required tests.

JUN 27 maneaeuUsyanSanwenduas OpenStack ¢ RefStack

Fyauianii A63-1-2)-019 69
hUU NNUd. ME-003



Capability Overview
Test Filters:

All Passed Not Passed Flagged

Required (Total: 58 capabilities, 220 tess) (Passed: 210 fests) v

1. compute-availability-zones-list [1]
+ tempest.api.compute.servers.test_availability_zone.AZV2TestJSON.test_get_availability_zone_list_with_non_admin_user
. compute-flavors-list [2]
+ tempest.api.compute.flavors.test_flavors.FlavorsV2TestJSON .test_list_flavors
+ tempest.api.compute.flavors.test_flavors.FlavorsV2TestJSON.test_list_flavors_with_detail
. compute-instance-actions-get [1]
+ tempest.api.compute.servers.test_instance_actions.InstanceActionsTestJSON.test_get_instance_action
. compute-instance-actions-list [1]
+ tempest.api.compute.servers.test_instance_actions.InstanceActionsTestJSON.test_list_instance_actions
compute-keypairs-create [1]
+ tempest.api.compute.servers.test_servers.ServersTestJSON.test_create_specify_keypair
compute-keypairs-create-type [1]
+ tempest.api.compute.keypairs.test_keypairs_v22.KeyPairsV22TestJSON.test_keypairsv22_create_list_show_with_type
. compute-list-api-versions [1]
+ tempest.api.compute.test_versions.TestVersions.test _list_api_versions
. compute-quotas-get [2]
+ tempest.api.compute.test_guotas.QuotasTestJSON.test_get_default_guotas
+ tempest.api.compute.test_quotas.QuotasTestJSON.test_get_quotas
. compute-servers-create [8]
+ tempest.api.compute.servers.test_servers.ServersTestJSON.test_create_server_with_admin_password
+ tempest.api.compute.servers.test_servers.ServersTestJSON.test_create_with_existing_server_name
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_numeric_server_name
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_server_metadata_exceeds_length_limit
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_server_name_length_exceeds_256
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_with_invalid_flavor
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_with_invalid_image
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_create_with_invalid_network_uuid
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10. compute-servers-create-multiple [1]
+ tempest.api.compute.servers.test_multiple_create.MultipleCreateTestJSON.test_multiple_create
. compute-servers-delete [3]
+ tempest.api.compute.servers.test_delete_server.DeleteServersTestJSON.test_delete_active_server
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTest JSON.test_delete_server_pass_id_exceeding_length_limit
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_delete_server_pass_negative_id
12. compute-servers-get [1]
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_get_non_existent_server
13. compute-servers-host [1]
+ tempest.api.compute.servers.test_create_server.ServersTestJSON.test_host_name_is_same_as_server_name — [Aliases]
14. compute-servers-invalid [1]
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_invalid_ip_v6_address
15. compute-servers-list [24]
+ tempest.api.compute.servers.test_create_server.ServersTestJSON.test_list_servers — [Aliases]
+ tempest.api.compute.servers.test_create_server.ServersTestJSON.test_list_servers_with_detail — [Aliases]
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTest JSON.test_list_servers_detailed_filter_by_flaver
+ tempest.api.compute.servers.test_list_server _filters.ListServerFiltersTest JSON.test_list_servers_detailed_filter_by_image
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTest JSON.test_list_servers_detailed_filter_by_server_name
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTest JSON.test_list_servers_detailed_filter_by_server_status
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTest JSON test_list_servers_detailed_limit_results
+ tempest.api.compute.servers.test_list_server _filters.ListServerFiltersTestJSON.test_list_servers_filter_by_active_status — [Aliases]
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTest JSON test_list_servers_filter_by_flavor
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filter_by_image
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filter_by_limit
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filter_by_server_name
+ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filtered_by_name_wildcard
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_by_changes_since_future_date
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_by_changes_since_invalid_date
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_by_limits_greater_than_actual_count
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_by_limits_pass_negative_value
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_by_limits_pass_string
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTest JSON.test_list_servers_by_non_existing_flavor
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTest JSON.test_list_servers_by_non_existing_image
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTest JSON.test_list_servers_by_non_existing_server_name
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_detail_server_is_deleted
+ tempest.api.compute.servers.test_list_servers_negative.ListServersNegativeTestJSON.test_list_servers_status_non_existing
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o benpeslapl compule servers.lesl_isl_servers_negatve. ListServershogative TesLiSOM tesl_ksl_servers_with_a_cslabed_server
18, compube-sanmacs-lock [1)
o DEETIDRRL R COMPAIte Sarsari 1051 _Sanvr_actors ServanActions Test ISON test ook uriock sanmer
17. COMpUIS-Servers-melaoata-Oelete (1)
o bempeal apl compute servers est_ server metadata ServeietadataTest FROM test_delete server metadata_fbem
18, compii-sanmars-meindste-gaet [1]
o bempest apd compute servers 1os!_server_medadata Seneeidotadata Test FSON tos1_get_soerer_metadata_item
10, Sompube-Sannmar-mal
oF bemipesl e COMpULE Servers a3l sinvar_mestadabs Serveralacsta Test FSON. bast ksl _server_matadats
20. compute-serven-metadata-set [2]
o DEpSLEDL COMpULS ServeriLinsl_sarver_metadats Servardetacin Test FSOM test_sel_server_matacai
o bempest apd Compube servers 1ost_senaer_metadaba Seneridotadata Test FSO0N tosi_set_server_motadata_fdoem

aa-Eut [1]
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21. compute-servers-metadata-update [1]
+ tempest.api.compute.servers.test_server_metadata.ServerMetadataTestJSON.test_update_server_metadata
22. compute-servers-name [1]
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_server_name_blank
23. compute-servers-reboot [2]
« tempest.api.compute.servers.test_server_actions.ServerActionsTestJSON.test_reboot_server_hard
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_reboot_non_existent_server
24. compute-servers-rebuild [3]
« tempest.api.compute.servers.test_server_actions.ServerActionsTestJSON.test_rebuild_server
« tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_rebuild_deleted_server — [Aliases]
« tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_rebuild_non_existent_server
. compute-servers-stop [2]
+ tempest.api.compute.servers.test_server_actions.ServerActionsTestJSON.test_stop_start_server
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_stop_non_existent_server
26. compute-servers-update [5]
+ tempest.api.compute.servers.test_servers.ServersTestJSON .test_update_access_server_address
+ tempest.api.compute.servers.test_servers.ServersTestJSON test_update_server_name
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_update_name_of_non_existent_server
« tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_update_server_name_length_exceeds_256
+ tempest.api.compute.servers.test_servers_negative.ServersNegativeTestJSON.test_update_server_set_empty_name

2!

o

27. compute-servers-verify [2]
« tempest.api.compute.servers.test_create_server.ServersTestJSON.test_verify_created_server_vcpus — [Aliases]
« tempest.api.compute.servers.test_create_server.ServersTestJSON.test_verify_server_details — [Aliases]
28. compute-volume-attach [2]
« tempest.api.compute.volumes.test_attach_volume.AttachVolumeTestJSON.test_attach_detach_volume
+ tempest.api.compute.volumes.test_attach_volume.AttachVolumeTestJSON.test_list_get_volume_attachments
29. identity-v3-api-discovery [3]
+ tempest.api.identity.v3.test_api_discovery.TestApiDiscovery.test_api_media_types — [Aliases]
+ tempest.api.identity.v3.test_api_discovery.TestApiDiscovery.test_api_version_resources — [Aliases]
+ tempest.api.identity.v3.test_api_discovery.TestApiDiscovery.test_api_version_statuses — [Aliases]
30. identity-v3-catalog [1]
+ tempest.api.identity.v3.test_catalog.ldentityCatalogTest.test_catalog_standardization
31. identity-v3-tokens-create [1]

« tempest.api.identity.v3.test_tokens.TokensV3Test.test_create_token
32. identity-v3-tokens-delete [1]
« tempest.api.identity.v3.test_tokens.TokensV3Test.test_token_auth_creation_existence_deletion
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33. identity-v3-tokens-validate [1]
+ tempest.api.identity.v3.test_tokens.TokensV3Test.test_validate_token

34. images-v2-delete [4]
+ tempest.api.image.v2.test_images.BasicOperationsimagesTest.test_delete_image
+ tempest.api.image.v2.test_images_negative.ImagesNegativeTest.test_delete_image_null_id
+ tempest.api.image.v2.test_images_negative.ImagesNegativeTest.test_delete_non_existing_image
+ tempest.api.image.v2.test_images_tags_negative.ImagesTagsNegativeTest.test_delete_non_existing_tag
images-v2-get [5]
« tempest.api.image.v2.test_images.ListUserlmagesTest.test_get_image_schema — [Aliases]
+ tempest.api.image.v2.test_images.ListUserlmagesTest.test_get_images_schema — [Aliases]
+ tempest.api.image.v2.test_images_negative.ImagesNegativeTest.test_get_delete_deleted_image
+ tempest.api.image.v2.test_images_negative.ImagesNegativeTest.test_get_image_null_id
+ tempest.api.image.v2.test_images_negative.ImagesNegativeTest.test_get_non_existent_image
. images-v2-index [1]

+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_no_params — [Aliases]
. images-v2-list [7]
« tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_container_format — [Aliases]
« tempest.api.image.v2.test_images.ListUserlmagesTest.test_list_images_param_disk_format — [Aliases]
+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_limit — [Aliases]
+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_min_max_size — [Aliases]
+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_size — [Aliases]
+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_status — [Aliases]
+ tempest.api.image.v2.test_images.ListUserimagesTest.test_list_images_param_visibility — [Aliases]
images-v2-update [3]
+ tempest.api.image.v2.test_images.BasicOperationsimagesTest.test_update_image
« tempest.api.image.v2.test_images_tags.ImagesTagsTest.test_update_delete_tags_for_image
+ tempest.api.image.v2.test_images_tags_negative.ImagesTagsNegativeTest.test_update_tags_for_non_existing_image
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30, netwons-2-CRUO 22}
 lempast aps network lest_noteworks Networks Test test_create_delete_subnet_ofl_atvbutes — (Alases)
¥ tempont aph network tost_networks NetworkaTest. test_create_ celete_subnet with aliocation pooks — [Alanes|
W AOmpest AgE Network. tost_neteorks NetworksTest tost_craate_ delete_schoet_with dhep enabled — Alases)
V tempest api network test_networks Networks Tost test_create delete_suboet with gw ~ [Alases]
v Lormponst api network Lost_networks Networks Tost. test_creste_ deleto_suloet with_gw_and_alocation pocls — (Nisses)
' tompast aps network test_neteorks Networks Tost 10st_creste_delete_subnet_with_Post_rutes_and dns_nameservers — (Akanes)
VI Oest AL retwerk 1ost_neteorks Networka Test st create Gelete suboet without gatewsy — [Alases]
o 1empost aps network. test_networks Networks Tost. test_create_update_delete_network_subnet — JAlases)
v tempest apl.network test_ networks Networks Test st delete retwork with sutnet — [Aasen|
+ tempest aps netwark tost Tost test st ~ |[Aiases)
¥ 1ompost aps network. tost_neteorks Networks Test tost_ist_stnets — (Alases)
W OOt AL IMEWEN ST neteris Networks Tast test_ st scbnets Selds — [Alases)
 1ompest. aps network. test_networks Networks Test. test_show_network — [Akases!
¥ tormpast agi network tost_neteworks NetworksTest. test_show_subnet — (Alases
o tempest aps network 1ost_networks Networks Test test_show_subnet_Seics — [Alases)
V tompest api network. test_ports Porta TestUSON test_create_bulk port
 tempest ADLNOWON 1est_ports Ports TestUSON test creats port_in_allowed allocation poois
V7 1Oest A0 Netwerk 1ast_pors Pona TeslUSON test_credte Lodate Oslete Don
 tompest aps network. lest_ports Ports Test SSON test_ist_ports
V 1empest apl network tost_ports PorsTestUSON test tnt ports Selds
o oot age netwerk test_ports Ports TesUSON fest_show_port
V terrpast. apn network. test_ports Ports TestUSOM test_show_port_Sekds

U 33 nansnaseuUsEAvBA MY RefStack (6)

Seyanaudi A63-1-(2)-019 72
hUU NNUd. ME-003



40. networks-I13-CRUD [11]
« tempest.api.network.test_networks.NetworksTest.test_external_network_visibility — [Aliases]
+ tempest.api.network.test_ports.PortsTestJSON.test_port_list_filter_by_router_id
+ tempest.api.network.test_routers.RoutersTest.test_add_multiple_router_interfaces
« tempest.api.network.test_routers.RoutersTest.test_add_remove_router_interface_with_port_id
+ tempest.api.network.test_routers.RoutersTest.test_add_remove_router_interface_with_subnet_id
+ tempest.api.network.test_routers.RoutersTest.test_create_show_list_update_delete_router
+ tempest.api.network.test_routers.RoutersTest.test_update_router_admin_state
« tempest.api.network.test_routers_negative.RoutersNegativeTest.test_add_router_interfaces_on_overlapping_subnets_returns_400
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_delete_non_existent_router_returns_404
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_show_non_existent_router_returns_404
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_update_non_existent_router_returns_404
. networks-I3-router [3]
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_router_add_gateway_invalid_network_returns_404
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_router_add_gateway_net_not_external_returns_400
+ tempest.api.network.test_routers_negative.RoutersNegativeTest.test_router_remove_interface_in_use_returns_409
42. networks-list-api-versions [1]
+ tempest.api.network.test_versions.NetworksApiDiscovery.test_api_version_resources
43. networks-security-groups-CRUD [19]
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_list_update_show_delete_security_group
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_security_group_rule_with_additional_args
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_security_group_rule_with_icmp_type_code
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_security_group_rule_with_protocol_integer_value
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_security_group_rule_with_remote_group_id
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_security_group_rule_with_remote_ip_prefix
+ tempest.api.network.test_security_groups.SecGroupTest.test_create_show_delete_security_group_rule
+ tempest.api.network.test_security_groups.SecGroupTest.test_list_security_groups
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_additional_default_security_group_fails
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_duplicate_security_group_rule_fails
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_bad_ethertype
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_bad_protocol
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_bad_remote_ip_prefix
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_invalid_ports
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_non_existent_remote_groupid
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_create_security_group_rule_with_non_existent_security_group
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_delete_non_existent_security_group
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+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_show_non_existent_security_group
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_show_non_existent_security_group_rule
44. volumes-list-api-versions [1]
+ tempest.api.volume.test_versions.VersionsTest.test_list_versions
45. volumes-v3-availability-zones [1]
+ tempest.api.volume.test_availability_zone.AvailabilityZoneTestJSON.test_get_availability_zone_list — [Aliases]
46. volumes-v3-clone [1]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete_as_clone — [Aliases]
47. volumes-v3-copy-image-to-volume [2]
+ tempest.api.volume.test_volumes_actions.VolumesActionsTest.test_volume_bootable — [Aliases]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete_from_image — [Aliases]
48. volumes-v3-create-delete [7]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_invalid_size — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_nonexistent_source_volid — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_nonexistent_volume_type — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_size_negative — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_size_zero — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_without_passing_size — [Aliases]
49. volumes-v3-extensions [1]
+ tempest.api.volume.test_extensions.ExtensionsTestJSON.test_list_extensions — [Aliases]
50. volumes-v3-get [3]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_get_invalid_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_get_volume_without_passing_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_volume_get_nonexistent_volume_id — [Aliases]
51. volumes-v3-list [19]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_by_name — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_by_name — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_pagination — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_with_multiple_params — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_pagination — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_param_display_name_and_status — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_detail_param_display_name_and_status — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_detail_param_metadata — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_details — [Aliases]
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« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_param_metadata — [Aliases]
«' tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volumes_list_by_availability_zone — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volumes_list_by_status — [Aliases]
«' tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volumes_list_details_by_availability_zone — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volumes_list_details_by_status — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_list_volumes_detail_with_invalid_status — [Aliases]
« tempest.api.volume.test_volumes_negative VolumesNegativeTest.test_list_volumes_detail_with_nonexistent_name — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_list_volumes_with_invalid_status — [Aliases]
+ tempest.api.volume.test_volumes_negative. VolumesNegativeTest.test_list_volumes_with_nonexistent_name — [Aliases]
. volumes-v3-metadata [2]
+ tempest.api.volume.test_volume_ aTest.test_crud_volume_metadata — [Aliases]
+ tempest.api.volume.test_volume_metadata.VolumesMetadataTest.test_update_show_volume_metadata_item — [Aliases]
53. volumes-v3-readonly [1]
« tempest.api.volume.test_volumes_actions.VolumesActionsTest.test_volume_readonly_update — [Aliases]
54. volumes-v3-snapshot-create-delete [12]
+ tempest.api.volume.test_snapshot_metadata. SnapshotMetadataTestJSON.test_crud_snapshot_metadata — [Aliases]
+ tempest.api.volume.test_snapshot_metadata. SnapshotMetadataTestJSON.test_update_show_snapshot_metadata_item — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_nonexistent_snapshot_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_delete_invalid_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_delete_volume_without_passing_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_volume_delete_nonexistent_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_snapshots.VolumesSnapshotTestJSON.test_snapshot_create_get_list_update_delete — [Aliases]
+ tempest.api.volume.test_volumes_snapshots.VolumesSnapshotTestJSON.test_volume_from_snapshot — [Aliases]
« tempest.api.volume.test_volumes_snapshots_list.VolumesSnapshotListTestJSON.test_snapshots_list_details_with_params — [Aliases]
+ tempest.api.volume.test_volumes_snapshots_list.VolumesSnapshotListTestJSON.test_snapshots_list_with_params — [Aliases]
+ tempest.api.volume.test_volumes_snapshots_negative.VolumesSnapshotNegativeTestJSON.test_create_snapshot_with_nonexistent_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_snapshots_negative.VolumesSnapshotNegativeTestJSON.test_create_snapshot_without_passing_volume_id — [Aliases]
. volumes-v3-update [3]
« tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_update_volume_with_empty_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_update_volume_with_invalid_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_update_volume_with_nonexistent_volume_id — [Aliases]
56. yolumes-v3-upload [1]

+ tempest.api.volume.test_volumes_actions.VolumesActionsTest.test_volume_upload — [Aliases]

SUT 36 nansvaaeUUsEAEA WY RefStack (9)
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+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_show_non_existent_security_group
+ tempest.api.network.test_security_groups_negative.NegativeSecGroupTest.test_show_non_existent_security_group_rule
44, volumes-list-api-versions [1]
+ tempest.api.volume.test_versions.VersionsTest.test_list_versions
45. volumes-v3-availability-zones [1]
+ tempest.api.volume.test_availability_zone.AvailabilityZoneTestJSON.test_get_availability_zone_list — [Aliases]
46. volumes-v3-clone [1]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete_as_clone — [Aliases]
47. volumes-v3-copy-image-to-volume [2]
+ tempest.api.volume.test_volumes_actions.VolumesActionsTest.test_volume_bootable — [Aliases]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete_from_image — [Aliases]
48. volumes-v3-create-delete [7]
+ tempest.api.volume.test_volumes_get.VolumesGetTest.test_volume_create_get_update_delete — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_invalid_size — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_nonexistent_source_volid — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_nonexistent_volume_type — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_size_negative — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_with_size_zero — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_create_volume_without_passing_size — [Aliases]
49. volumes-v3-extensions [1]
+ tempest.api.volume.test_extensions.ExtensionsTestJSON.test_list_extensions — [Aliases]
50. volumes-v3-get [3]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_get_invalid_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_get_volume_without_passing_volume_id — [Aliases]
+ tempest.api.volume.test_volumes_negative.VolumesNegativeTest.test_volume_get_nonexistent_volume_id — [Aliases]
. volumes-v3-list [19]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_by_name — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_by_name — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_pagination — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_details_with_multiple_params — [Aliases]
+ tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_pagination — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_param_display_name_and_status — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_detail_param_display_name_and_status — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_detail_param_metadata — [Aliases]
« tempest.api.volume.test_volumes_list.VolumesListTestJSON.test_volume_list_with_details — [Aliases]

U 37 nansnageuUszavsa MmNy RefStack (10)
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Test Filters:

All Passed Not Passed Flagged

Reqllll‘ell (Total: 58 capabilities, 220 tests) (Not passed: 10 tests) v

1. compute-servers-list [2]

¥ |™ tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filtered_by_ip

X® | tempest.api.compute.servers.test_list_server_filters.ListServerFiltersTestJSON.test_list_servers_filtered_by_ip_regex
2. identity-v3-list-projects [1]

® | tempest.api.identity.v3.test_projects.|dentityV3ProjectsTest.test_list_projects_returns_only_authorized_projects
3. networks-12-CRUD [5]

® tempest.api.network.test_networks.NetworksTest test_list_networks_fields — [Aliases]

® tempest.api.network.test_networks.NetworksTest.test_show_network_fields — [Aliases]

® tempest.api.network.test_networks.NetworksTest.test_update_subnet_gw_dns_host_routes_dhcp — [Aliases]

® | tempest.api.network.test_ports.PortsTestJSON.test_update_port_with_security_group_and_extra_attributes

® | tempest.api.network.test_ports.PortsTestJSON.test_update_port_with_two_security_groups_and_extra_attributes
4. networks-I13-CRUD [1]

® tempest.api.network.test_routers.RoutersTest.test_update_delete_extra_route — [Aliases]
5. networks-subnet-pools-CRUD [1]

% tempest.api.network.test_subnetpools_extensions.SubnetPoolsTestJSON.test_create_list_show_update_delete_subnetpools

U7 38 nansnagouUszAvEAMNY RefStack (1)
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JBURaN1AgaUYsAnEATWYaATaT BN Houriavas Edge Computing
n13nAaeuUsEans a1mni1sv1aueeaseuy Full Edge Cloud Computing St muneiii auszidiu
auarusalunisdanisiuaneiud narnuatsuarauiad esvessruvluaniunisal v waneafy
N1sVABUATEUARUAINITIATITNIsUsTRtanatayaluUS N AnusInsalun1IneuaueIredsEUY
ofinsldrundonfuvansgn uaznisnsivaeuiaiivsnmueardodglutianafiimseleudeyavunslug)
NansNAEUTTiuI1sEuY Full Edge Cloud Computing Sanuanansalunissesunisuszuiana
Tuszduga Insaunsansvaussiorwengldnuldodiesinsuazusiudt wiflugisifiviunanunuiuiy
svuudinssnudszansanlildluseauiiuimels Sntinstnseisandidiuinssuuimnnatosedeedies
lusas eved Fudau uenaind n19anelassas1essuud 19 imalulad OpenStack wag OpenSDN
faiofiulssAnsammesnsdamsmineins uazanaumiaiailunisaeleudeyaetneiiuszansna
agUléimansvadeunansisnamionvesszUU Open Cloud Computing Tun1ssesiunsldeud

wanvane wienatiuayunsaiunuvedlasinistussezenilaegadadu,

I[j]:perﬁe Ris O

iPerf - The ultimate speed test tool for TCP, UDP and SCTP

Test the limits of your network + Internet neutrality test

sh L] 2 =

DownloadiPerf s Public iPerf3servers  iPerfuserdocs  FrenchiPerf forum Contact
binaries

What is iPerf / iPerf3?

iPerf3 is a tool for active measurements of the maximum achievable bandwidth on IP networks. It supports tuning of various parameters related to timing, butfers and protocols (TCP. UDP, SCTP with IPv4 and IPvé). For each test it reports the bandwidth, loss, and other parameters. Thisis a new
implementation that shares no code with the original iPerf and also is not backwards compatible. iPerf was orginally developed by NLANR/DAST iPerf3is principally d by ESnet /L ional Laboratory. It is released under a three-clause BSD license.

iPerf features

* TCPand SCTP
as

S

Meas

hlevable bandwidth (-F option).
(iPerf2)

o Ne

2 iperf3 -c testhost -i1 -F filename)
* New:Disk write tests (server:

pe:
ipert3 -5 -F filename / client: iperf3 - testhost -i1)

3UN 39 1A3eaile iPerf dmiunaaeuUssansnmiasany
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[ 5] 86396.00-86397.00 sec 544 MBytes 4.56 Gbits/sec 127 2.12 MBytes
[ 5] 86397.00-86398.00 sec 552 MBytes 4.63 Gbits/sec @ 2.12 MBytes
[ 5] 86398.00-86399.00 sec 526 MBytes 4.41 Gbits/sec @ 2.40 MBytes
[ 5] 86399.00-86400.00 sec 544 MBytes 4.56 Gbits/sec @ 2.40 MBytes
[ ID] Interval Transfer Bitrate Retr
[ 5] 0.00-86400.00 sec 45.2 TBytes 4.60 Gbits/sec 3011060 sender
[ 5] 0.00-86400.00 sec 45.2 TBytes 4.60 Gbits/sec receiver
iperf Done.
SUT 40 namsmaaeuUsE VB Mg iPerf (1)
72 bytes from 192.168.20.102: icmp_seq=2086@ ttl=64 time=1.29 ms
72 bytes from 192.168.20.102: icmp_seg=28861 ttl=64 time=1.84 ms
72 bytes from 192.168.20.102: icmp_seq=20862 ttl=64 time=0.926 ms
72 bytes from 192.168.28.1082: icmp_seg=20863 ttl=64 time=8.879 ms
72 bytes from 192.168.20.102: icmp_seq=20864 ttl=64 time=1.14 ms

-— 192.168.20.102 ping statistics —-
86400 packets transmitted, 86394 received, @.00694444% packet loss, time 87378957ms
rtt min/avg/max/mdev = ©.689/1.314/26.158/8.879 ms

3UN 41 nan1sveaeuUseavsnnene iPerf (2)

1.49 MBytes
1.39 MBytes
1.26 MBytes

86397.00-86398.00 sec
86398.00-86399.00 sec 825 MBytes 6.92 Gbits/sec
86399.00-86400.00 sec 826 MBytes 6.93 Gbits/sec
Interval Transfer Bitrate
0.00-86400.00 sec 81.1 TBytes 8.26 Gbits/sec
0.00-86400.00 sec 81.1 TBytes 8.26 Gbits/sec

197
33
119

824 MBytes 6.91 Gbits/sec

Retr

19704677 sender

receiver

Done.

3UN 42 nansveaeuUseansninene iPerf (3)

72
72
72
72
72
72
72

bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from

192.168.20.100:
192.168.20.100:
192.168.20.100:
192.168.20.100:
192.168.20.100:
192.168.20.100:
192.168.20.100:

icmp_seq=20858
icmp_seq=20859
icmp_seq=20860
icmp_seq=20861
icmp_seq=20862
icmp_seq=20863
icmp_seq=20864

——— 192.168.20.100 ping statistics —-
86400 packets transmitted, 86400 received, 0% packet loss, time 88265576ms

rtt min/avg/max/mdev

tt1=64
ttl=64
tt1=64
tt1=64
ttl=64
tt1=64
tt1=64

0.072/0.310/14.197/0.347 ms

time=0.397
time=0.297
time=0.227
time=0.309
time=0.297
time=0.303
time=0.229

JUN 43 wansvadeuUsEavEnInme iPerf (4)
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FIPNUNANTMATBUUTLENTAINNTUVBITTUY loT Platform

dm¥unisneaey loT Platform lefinnsld1a3 esflodrasagunsal loT (10T devices simulator)
ileai1stogadranwuardsinlusianea MQTT TUi Core Platform (ThingsBoard Core) Faifuunanwosumdn
dufumsiamsuazdszananadeyagunsal loT maneaevifimuefieyssiiulsyaninmuassruuludu
nsdudsteya anusalunisUssinana uarnissesiulimadeyaiifiud uogadeiiedussuu vonani
nsideusiernluslanea MQTT Ssaelsiszuuanunsasessumsldnuivarnmansuasiminzausiunsldauaie

Tuanunsaiiuandieiu duandlugy

Mipa Gloud Space (reglon datacenter)

marT Bangkok ( ) | (A2 ) Sriracha (AZ datacenter)

I EE S ] Fiast API - Websocket [ @ @ @

Thingsboard Thingsboard Thingsboard
Core Core Core

3U7 44 1assa$an159iuves loT Platform dwsunisnageuussansan

ata_dir=/usr/share/thingsboard/data -Xlog

sU#t 45 nsldm3nennsluszuu ThingsBoard
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Sqﬂaglﬁﬁlﬂﬂ'ﬁ‘lﬂﬂﬁaﬂigﬁﬂ Core Platform
adnvag Core Platform:
®  (CPU: 4 vCore
®  Memory: 16 GB

'
s o

ungunIaindaeslunisnaaey: 500 gunsal

o ‘U%mm%’ayjaﬁé%@ia‘imﬁ: 1000 Data points per second (msg/sec)

NaNIINAEDdY

a1 Y °

nn1sdnaesszuulagldgunsal 500 dideloyadiuiu 1000 Teyaseiundl wui1 CPU v Core
Platform viaudiszdulndiAsa 100% eersseiilos Fauanafenisldaumineinsiiiiudseansamvesszuy
Tusgninansnaaey svuvanansadansteyaliegaiatiosnm lnslifinnsveaveinvseinnuadlunseuiu
mMsUssuiana

AATIINANITNAADY

n1snadeuiivaefuguinszuy Core Platform amnsasesiunistszananadeyalusedugald
uifazldarunineins CPU ag1amin n13vinanulndiAss 100% wes CPU vauendsaudndulunisidiu
ningnslunsdififimsvensszuunieriudnugunsailusuian et svuudsddnenmiinetanfiufuitesessu

USuaauiuniu leglinsenuseanuiadvsuasUssandnmussinanosuy

319a218IANISNATDUITZUU Multi-Tenancy

%ThingsBoard

ﬁ Password ©

Forgot Password?

gﬂﬁ 46 w1 Login v89 Thingsboard
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%, ThingsBoard  Hare

A ome
Tenant management Widget management

System Settings

=y
El B B

g‘lJ‘ﬁ 47 RUWSA System Administrator U843%UU 10T Platform

78, ThingsBoard

g‘lJﬁ 48 MINLARNIKNA Tenant M19%UA VB958UU loT Platform

@ ThingsBoard

. T il

. 5

= =] o L |

" "
a o s 8
o [m) + m 8

.
JUN 49 wihuananaLazAse1 Tenant Profile ¥845¢UU loT Platform
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0]
ooo

g‘l.l‘ﬁ 51 #UINITIANIT Edges U9 loT Platform

n8luszuy ThingsBoard IoT Platform $835UN159119UWUY Multi-Tenancy iegafiusedngnimgsgn

Tnefenuannsalunisuendeyauasnisussnanavesusazesinsviiedlinu (Tenants) egednauiaziludass

'
=

NAueE1ILYas Weananudsinnmsdiiisdeyanluldsueugauasiiionnulasndenivieduy wenani
sruudiaunsadnassmsnens wu nsuszanana wiierud waziuiidaiudeyalinsetuaiudenis

v
a a a U oo o o

RNEVRILAAL Tenant laag1auiugwaziuseansnin 8nMed95995UN159I191UYIMa18 Tenants Wiaudy

{ v

Tuianiennu lnglddanansenusaUse@nNSAInNISAMEUIUNENY BISEUULAELILAL DY S3UUTIIAINNANL15D

o

Tunsveneiiiiosossudiuau Tenants Avinduldod1ssinduazBangu nSouduidldimalulagnissne

o o

Anuvaendetuganld welesiunsididsteyalaglilasveugalunnnsd vilidldeudulaliinteyaddey

o

yasnniaglasunisuntedlunnaniunisal
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4.1.4 199uagunsiuINg 1oT Platform naanaszesiian 2 U

naanszeIan 2 Uik diameideulda 1oT Platform 533 70 Tenant lagluduauilll 15 s1e9

WousiegUnsalsan 345 gunsal Fanguildnumdn (Yu AyaraHarn wazuIEm Winiaud gramnisy 911in)

flonsesgunIniniATmilavesensiu avviounstdnunginnsendiluuntesdns vasiediudall Tenant 8n

Suunnidalisuldnu vlinsuimsdanisuazativayuioujuiunagnsiuanaaiussnirsldnunigunsel

PuUINAURgTENIIN T suALNS o lUNSTeNeSE UL loT LAY

Y Y

M13199 14 m319aUdeYa Tenant uazdwiugunsaliidese (naenszewiian 2 U)

No.

10

11

12

13

14

15

16

17

18

19

20

21

22

Organization

AiyaraHarn

USHW W3 aUd anaInnssu 311n
U3em vglde 911

LEMOCO

Sabuy wash 4

Sabuy wash 3

4%.quantum computer

AudienenImnssukasinalulag IIne1dusvigane

fablab

Epower

Methaya Technology Co., Ltd.
ANEUITMITINT Ui deliedlnl
anladauisni

I[ES TECH COMPANY LIMITED

U3Em ne-nse Sulues 41n

USUN LOATY PWUUA-NARNUINBES1E 311 A

UNSENYATAENT TUHILEY
andumalulagnszasunaningunmsaianse e
wnedemnalulagsvsenadyys

INYFYUNATAYDULAY

WNSANUIAN WAIINH I10A (UU1U)

Register Date
12/01/2566
12/01/2566
8/02/2566
27/07/2566
19/07/2566
19/07/2566
8/02/2566
12/01/2566
21/07/2566
10/02/2566
27/04/2566
12/01/2566
12/01/2566
24/05/2566
10/11/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566

12/01/2566

Devices

172

82

34

14

12

Status/Remark

Fyauianii A63-1-2)-019
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No.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

a7

48

49

50

51

Organization

USEN LA, LOUA LA.LBE. ABUTaLNUY I11A
U3 Loaiita tevigiam Bulundu
Ingqenalaings

Uit gldnsu guie $1im

Auadealn 3110

wan. woud ns1ud Tadanngd

UsEm dualusina 91

U3t Fuiuest walulad s
usnalaweansal lunssususgudud
WIzAUNAAIAN T TIYUNT

U3t suilaesuaisdu s

WaudIuAAn veuwiy auniv leled
ANEINIANERS UMNINIRERUATIVEY
wIngaemalulagavaenaaIuul fivadlan
U.39Aaaty 910

Computech

Al and Robotics Ventures Co.,Ltd

eloc8

Sabuy wash

Sabuy wash 2

\0d.Lod. Bidavaneusoolnwdu
OVAL Thailand Limited

USHN Weund (WUsemnelng) $11n
V R ENGITECH COMPANY LIMITED
Telemerce Co.,Ltd

IT Green

Tinamics Co.,Ltd.

USHN uastedines in

US®YW 7ifile AaunIA

Register Date
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
12/01/2566
23/03/2566
31/05/2566
19/07/2566
19/07/2566
10/08/2566
21/08/2566
4/09/2566
5/09/2566
18/09/2566
29/09/2566
17/10/2566
25/10/2566

6/11/2566

Devices

0

Status/Remark
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No.

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Organization
USYW dnsinalAamnaudawyiun 319n

USYW agnudunannalulad 91nm

VS 1samauiing $1im
USEN 8ann Lan Lodan 310e
USHEN 8udd 91

USHEN nSeuvuds 3in

Ut 1oadle Sidansa I11n
WiTAN (WUszmelng) 311in
Ut 3-Aou Faidu walulad S1in
SUSUNN

Usom Lol Tu 1im

U3 gie® lnavea d1in
USEN 89ADUNTA 1A

U3 ug wosads $1rin

U3t aswailnd d11in

UUNNIA Yeyauavsed

e

o o

USYN MAELADS 3119
warapon.dev

kulrachart.d

Register Date
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
6/11/2566
10/11/2566
15/11/2566
16/11/2566

17/11/2566

Devices

0

Status/Remark
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4.1.5 S999UaDANISYINTUVBITZUU |oT Platform masnszeziian 2 U

CPU (32 Core)
NIPA 10T Platform 2023 (CPU Usage)

CPU Usage (%)

fi.a, 2023 w.a, 2023 e, 2023 A 2023

Ut 52 $asmsldnu CPU Usedd A 2023 (wa. 2566)

NIPA 10T Platform 2024 (CPU Usage)

Sum of CPU Usage

#.A. 2024 A, 2024 n.a. 2024 Ay 2024

Ut 53 Sasnmsldinu CPU Usedd am. 2024 (wa. 2567)

o

azyfy'n,a‘uﬁ A63-1-(2)-019 85
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Memory (64 GB)

NIPA loT Platform 2023 (RAM Usage)

RAM Usage IGE)

e 2023 wia. 2023 e, 2023 A 2023

sU# 54 n51nsldnu Memory Used a.a. 2023 (w.r. 2566)

NIPA loT Platform 2024 (RAM Usage)

RAM Usage (GE)

e 2024 A 2024 nm 2024 e 2024

Ul 55 8m31n1518a1u Memory Uszdd e, 2024 (n.a. 2567)
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Storage (SSD 450 GB)

NIPA loT Platform 2023 (Disk Byte Usage Data)

Disk Byte Usage {KB/s}

ii.a. 2023 w.a. 2023 n.a. 2023 .o, 2023

U 56 $n51msldau Storage Uszdd a.a. 2023 (n.¢. 2566)

NIPA loT Platform 2024 (Disk Byte Usage Data)

Disk Byte Usage (KB/s!
g

:

0
n.e. 2024 fia. 2024 A 2024 A 2024 A 2024 w.u. 2024

Ul 57 8ms1nnsldan Storage Uszdl A 2024 (w.a. 2567)
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Network (10G)

NIPA loT Platform 2023 (Network Data Transfer)

Metwork Data Transfer (kB/s)

0=

A, 202 i.a. 2023 v.a. 2023 A 2023 no. 2023

Metwork Data Transfer (kBis)

o

sUTl 58 §ns1msldanu Network Uszdl a.a. 2023 (w.a. 2566)

NIPA loT Platform 2024 (Network Data Transfer)

im 2024 A, 2024 aa 2024 An 2024

5U# 59 §nsmsldanu Network Uszdrd a.a. 2024 (w.a. 2567)
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Latency

a 6 1 ] [ L3 o @ a a a = 1
MIATIERAIMUIA1 (Latency) LussAusenaudAglunsuseiliuusy@ndnmuesssuuiniety
wargunsal loT n133AA1 Latency 581314 Platform loT dugunsal Full-Edge wag loT-Edge vilvianunsa

a a [ Y]

Aasgiszansammsiudidoya smfeszyaaiiiudediavesszuuinietisldegauiugr mnuaunsaves
weteduegfuuiinamsldamilutiaadu Fwonademalien Latency WasuwUadld Jadudu 1 wu Snvue
vosanmadouaTetsveusaziliimvietediiansensaniuesgunsaideinalasnsereiaiivsnimues
szUULATANNNYBINSADANSToya

o w °

d1m3uspuu loT-Edge vhwithilifulassadsiugiuddydmiunmadousowasussinanadoyann
Fuwes 1wy uwesinadu PM uasiduweinsatngumgiiuazanutuluenne lngendonisdoasiinu
139118 4G LTE Feuszavsnmlunisiudsdoyaealasunanssnuanuunumsldnuedoiisvesgliuinislu
ynuziiu Fafu madhiae Latency wasmsinsgideyafildsuasielfanninuiuusiasedanionis an
ANETT ez uaiosn muesszuy loT Platforms il olseasun1suszananauvuiisalilleeg e

Uszansnn

Lo

Edge-Device J 3 story - Current year I3}

Entity name 4 Active Iatency pm2.5 pm10 TEMP HUM lastActivityTime +

IoT-Edge BKK 19/Feb/2025 | 4:40 PM]
g

1oTEdge CMI . [19/Febi2025 | a:40 PM] S
loTEdge KKN . [19/Feb/2025 | &:40 PM]
loTEdge PLG . [19/Febi2025 | :40 PM]

loTEdge RYG . [19/Febi2025 | 4:40 PM]

3
3
&
b

®IOTENEPLG  IOTEIQRRVG @ IOT-ESQE KKN lGTEQQECMI @ IOTECQe BKK

= Leafiat

gﬂﬁ 60 Real-Time loT-Edge Dashboard
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Edge-Device (Latency)

28 loT-Edge CMI
27 loT-Edge CMI

28 loT-Edge CMI

26 loT-Edge CMI

27 loT-Edge CMI

25 loT-Edge CMI

26 loT-Edge CMI
26 loT-Edge CMI

Jun Jul

@I0TEdge PLG @ loTEdgeRYG @ loT-Edge KKN

Aug

Sep

ot Nov

IoTEdge CMI @ IoT-Edge BKK

gﬂﬁ 61 Latency WA loT-Edge Uszant A.A. 2024 (w.A. 2567)

a151971 15 @3UA" Latency 5¥1374 Edge Computing (Full-Edge & loT-Edge) iU ThingsBoard Platform loT

Source Destination Min Latency Max Latency Avg Latency
(ms) (ms) (ms)

Full-Edge BKK loT platform 0.227 0.397 0.347
(https://iot.nipa.cloud)

Full-Edge KKN loT platform 0.879 1.29 0.879
(https://iot.nipa.cloud)

loT-Edge BKK loT platform 20 28 24
(https://iot.nipa.cloud)

loT-Edge KKN loT platform 19 26 23
(https://iot.nipa.cloud)

loT-Edge CMI loT platform 22 31 26
(https://iot.nipa.cloud)

loT-Edge RYG loT platform 21 29 25
(https://iot.nipa.cloud)

loT-Edge PLG loT platform 22 29 25
(https://iot.nipa.cloud)
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4.1.6 nadwSnsUsTiuLazAMUARTTLALIRU 10T Platform vasflduinis
MNMsTUTmdeyanmAniureiliuininAeaiu loT Platform ThingsBoard dsldanuuudisiands
n1sveasdldaulufianssy ausy Workshop “lasinsnisiseusuasiasudneningnainnssulnedigssuy loT"
wudit1san Fadungugidisiuainuainunatsussian Idun Startup (40%), §UsEN8UN"T SME (20%),
Systems Integrator (20%), ®3AnsUUIALNEY (13%), LLasqﬂﬂaﬂ"fLU (7%) Imaﬁmmaﬂﬁﬂuqﬂﬂizﬁuazmﬂiuiaﬁﬁ

ansaussgnaldlunegnaivnssy ideyadadnieriudsunude tiun auassalunisldan wumianis

¥
Yo

Uszendldlunngeaivnssy uasdalaueiurlunmsiannuwazduaiunisldem loT Tunegsialne lavaguladel
guassalunslden loT
o AuvuLavIUUIELIU (15%)

o ' v a

fdssyidunulunsduiuindesruuduguasseddysionisdadulaasu
o MIVWANUTUALANULLA (8%)
Eﬂ%ﬁ%ﬁ@uﬁﬁ{]mﬂmﬂ’]iﬁﬂ@]ﬂﬂ’miﬁ‘&J’quf’Uﬂ’]iﬁ’l loT unUszenaldlunssuiunisniegsia
o Jadrinduesawas (21%)
gldwuingunsaindegliannsadeusetuunanleduldegisiusyavam
o Jadrinduzenduas (24%)
Jimenuimenduilisesiuniebisenndesiussuuiiiley dsmalviinnnudriuasdeiawainluns
Uszananadaya
. {]zymﬁmmﬁu%msmiLU?{auLLUaﬂ(15%)
sﬂ%’wqdwaqﬁﬂsé’ammLLu’mwmw'%mi%’mmimiLUﬁEJuLLUm (Change Management) ¥lLAnAL
artlunsthszuuldldas
o mwAnufinb (6%)
liausuimadlufiniduinfuguassaengidmansenusionisldaussuy loT
n1suszgnaldauiannisausy
o nsldnuduedosdnsluniagnaimnssy: msfinnu/muaunszUILNNIHER (43%)
fiirmeususzyinmisld oT fuiedesinsansatieiiuuszavsamlunisamununszuiunissde
andununsIuiLNY uasiiuANuansalumsiessideyauuuGealng
o msldnuiugunsal Power Meter: nMsuanradayan1slindsany (24%)
N5t loT anldlumsinuazuansmatoyanisldndanu dreliesdnsannsafamunislindsnuuag
Ansesiuualimslgliiileriuusyavsamlunsdnnsiunundaany
o msuszgndltlugranvinssunistngsinwuazseuney: mMsAnmuuaziinsesiteyanniaiesing (24%)
loT Helitanansansiaaouanmnsvinnuresaieing insesiuuliunsidemns uagainnisainig
Hout139a29mth (Predictive Maintenance) Lﬁaammamqﬂﬁwmummqﬂﬂsaﬁ
o msUszyndldansudu 9 (10%)
fiinsameusudanud loT anmnsathludssandldlunainuatedu 1wy nsUsmIInnisseuuuEs
MsinERseRRsey waznsmuANsEuULasadndluenms eandunuuaziiuUszavisnmlunsduiuny
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Forausuuziaduszunisldau loT/IoT Tugnamnssulng
o atfuayumssusiyransuaziiianla (38%)
nMsuiamdngnsousuLazAanssn i fiRnisieliyaannsannsaBouiuazih loT Tudszyndldlu
guamnIsulaegaliusedvann
o AmuaNIRsgINdMSUNSITU (15%)
nMsanAsIunasdmivgramnsnilneielinisldnu o7 Wulvlufiemadeafuasansa
nusiuiuldegnadivsednsan
o douansiegndlassnsiivszauanudisa (19%)
mMameunsnsdlinvvesesdnsiivszaunnudialunsld oT Weaeuidesiuuazduuuamsliun
CERRGIE
o afuayuuazdnmeunsainanmgdusimimnzas (23%)
nsatfuayulitinsidnuazdamansaus loT Aauamalusiaiiansadndsls Weansununisamu
yosganafFesnmiumeluladluly
o doiausuuzdu 9 (4%)
nsitaulassadeiuguesdlovsativayuduby wu nsannqunsal oT vielavsussloviun
UiEitasusnu loT
dsunanisussiliy
mAgsiakazgaavnssIvansuisdeglutiaduduresnsimelulad 1oT inldau TnowdyiugUassemdn
#un dunuitgs msvauesuyaainsfidiinsziany uaraudladlifismeoid satumaluled fafu nns
TAusMsuwnaalesy loT Arstatunsiauanuiidanatda nsiEsudnenIMUAINIHIUNITOUTH WaENITAINe
aunsgminfenuevesteyaiiiusausn WendndiliAnmsldmuiiussansamuasainsusylovigegalsity

guamnssulng
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unN 5

A3UNaNT5I3Y Uazdalauaiue

5.1 d3UNan15Id

5.1.1 1@IN15I9Y

wan1sdunuuazteyadildanlasinistldadugusnddydmiunsideluouanludu
Edge Cloud Computing Wag loT Platform ImsJLﬁumiﬁ’wmmmmmsa‘l.umsﬂixmama%aﬂaLLUUﬂixmﬂ
flandednfnvesguideyanans sruuiiimutuiidnenmlumssesiumadonsetugunsaidwnumnnluededie
Tnpdsnssnuaiosnnleausiluaniunisaifinisldanumuiuiu szuudenangnesnuuuliaiunsasesiu
nsvihausuuveeilalaglidmansenusieysedniainnsieuilusedugege
faigafimavszgndmaluladmsUssinanaiivarnvanefieifiuarudavguuassesiunsiandlunanraeuiun

[ o

Wy msleseiteyaluiuiiifanudidysedn nmslfnuluiiuiiiided dndlasedeiugiu uagnsiaun
Anuanansalisnsiuanuosmsfiisturoslday
mstmuludnvasddmoiuanudulauigldaulufumisasadovedoya Tnsewglutiuni
Feansnisdanisteyaludnuwazdidy wu doyanisunnd viedeyagnavnssuiidyarigs anuamisalu
nssesfularUsznanadeyauuusalmivessyuudaudunidugaiuddyitisanalunsdadulonasiii
Usgansnmlunisiidunuegaiidedidy Tnessuudinaaiosudluaniumsaifiadorisgnldauluuiinamin
uananilnssnisdeaianalniianuisnsessunisneedaveanaluladlueuian reuiulontalunisiily
Uuldluuiunlvl 4 Idegnasiaiietuazdebu
o dgwiiny
1. dedrindusniausuazganduls:
qﬂmzﬁﬁy’q hardware wag software
fiffusznaunsldldaniutagiuiuliasnsnsesiumadeuse 10T/IoT élagnss 1y
yamsatuayulsleoaadislvi nsdeudeinorns vidon1sUssuanaiivinya
sufaszuugeviduasiliamsaysanmsiuunaniosy 10T 16 dewalidoddaunsaliety 1wy
loT gateway
viioufulsssrudliiuatoiiesesiunsiiuiasinssidoyauuuSealniogediuszanam
2. anufaaniuaulaenisvasdaya:
fuszneunstinsimnuinaieatunnuaeafevestoya
ilesnndeyadiulngsududeaiulimelussdnsiietestunisilvavienisTaudannaeuen

%aLfJummﬁwmaﬁﬁaqﬂﬁmmiﬂ13€hummﬂaamﬁaﬁﬁﬂizﬁw%qua



3. nmsveanuilunalulad:
HUsznaunMsvIakAauaNikazauilalun1suszendldeu Edge Computing wag loT/lloT
Tunmegsiavemuies ldmsdmaluladmariluldnuaisdidadia
wazfuszneumsusdndildaszuindsinenmusanaliladinanlunsifiuusyaviamnig
ey

4. anldanglunisasu: msamuluseuu Edge Computing Waw loT §ansgnuesinlaifue
Tnoamnzlungugsisvnadnisnanansiifidesiinsusudszana
iesnnalideiEusularaiisssivszuudinsgaienSouiisuiunansuumuiinianisly
seozdy

O wuImawly

o
o

1. nshansgunsalendauaslugfiniafivanzay: findegunsal Hardware Full Edge-aglu 2
QilaAnanFe 1. WuNyYT (NON) 2.vauunu (KKN)
dieiinanuanansalunisusznanadeyauuunszans annailumsasdeya
waziiseadeslunsinuesszuulag s

2. weanuuulassadne loT Edge ﬁﬁm’mﬁﬂmju: panuuulATIEsNe loT Edge dmsu 3 filanalnl
(saks 2 gRanaid) saudu 5 giinie TaoddaienBaveulda
iamﬁﬂmﬂ%m&iaLmﬁmmsqﬂﬂizﬁ loT lnel% ThingsBoard loT Edge
Fetadfiumnuaninsalumsianisteyauuunszae anmnumisesiaietne
waziisdsAnsamasvhaluisiazgiinie

3. dediayaann loT Edge lufsuwanwasunans: dsfoya gamgll, anui, é1 PM 910 10T Edge
1 5 9finAlUd 10T Platform nans (uumy) faewealuladiian Latency
waziinaasnsglunsdusideya
wieliiulaidoyaddnyazgnuszananalsiogenniuazgnios

4. WamTuanIRAUULNaANSUNANN: BRnLUULarHRWILaAHaTaYaUY loT Platform
nans (Centralized Management) TngifisifitaoslunisauaugunsaiiuuiFealsl

wazdumnesieldheetielvflénuaunsafianuaniusuasdndulaliegaiiusesdnsam

o wadwsnuvaslasanig

1. Edge Cloud Computing & loT Platform fldiaudne ;
Aldnudeuazeenuuuinlisesiunsidensioiugunial loT Snaunnldegnasuiu
ImizwﬁmmiﬂUismawasﬁagdé‘lﬂﬁLmdﬂﬁﬂl,ﬁmhaam Latency
wagtiiasydvBammnnsyihau
Sniadsesiumadeudouuuidalmifiedsiodeyaddyludszuuaandvie

AUGINANNNITIANTS

Y
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2. Dashboard ﬁﬂw%'wﬂ%'ﬁuizuu : Thingsboard IoT Platform 3 Dashboard
dwugldauszuu (Tenat admin) 1130 Customer fitaglinsudmsdnnisineuazsania
Tnegldauansnsaiifstoyadifsy Wi Toyagunseal loT wazan1ueNIIvinaIu
wionnsuansralugunuunsmiamsaUiuudslimunnudesnis

3. Dashboard §1%5Un15U31159AN15A19 9 Tugszuu : 4 Dashboard @5UNSUSMNTIANTS
(System Admin Management Service) Tu ThingsBoard loT Platform
onuuuIe guastuUaInsadansiian (Tenants) Iéetneiiuseansnim annsawiiu-au
vioUsuussdviuesdit smimmaeuaniuznislinuresiitiuiasneegisazidon
Tnsdoyaazuandluguuuunsmuasionuiidlaie
uenniifiannsonrnaudafioudefimufsunilussuuniensldnuiiAudedin
wlefiuusyavBnmuazanudasnsielunisdnnisszuy

4. APl : ThingsBoard fszuu API ﬁﬂiamqmﬁu’q REST API Llag MQTT API
Feneligldnuannsnidonsiouazdoastouatugunsal IoT wieszuuneuenliiosdamey
REST APl taglunisdanisninenns wu idh gunsal uasdeyaimawsin vaigil MQTT AP
winzdmsunsdaarSudeyauuuisealnl vilvianunsasausiuriu Application #i14 9
Indeuariiusednsam

5. Multi-Tenancy : ThingsBoard loT Platform iaﬁvmﬂ%ﬂ?ﬂugmwu Multi-Tenancy
pegilusEavEnn lnetielviesdinsanunsadanisyiin (Tenants)
vaneseluszuuifienlfesnauszideu fouassuvaunsadiu au
wazruadvdniadnfeeisiay Tenant Idmuaumnzan sufinsdnmemineIns i
msusndeyamiawninvesusias Tenant ilemuuasnfouazanududiusvesdoya
uaﬂmﬂﬁé’ﬁm%’umi“uEJWEJfﬁfaﬁuaqwuuléfafm%wsju
ilsAnsvunsalugansasessunmsldnunsounulans 500 usEvuTaNINNI

O @a3UNaNguA29819n151d9uU loT Platform naaaszezian 2 U
1. AiyaraHarn:

AiyaratHarm unildunauildanuifiuimnanisldaugagaues loT Platform uazieifuselvaiign

Tuszuu Tnefisuugunsaiifouseanniignuazdnsiinisveneiedwioiiles deyadsnanazuan

gruflinuaidluta 2 Pikuan Geasvieulsiiiuisinenmuazlemalunisdesenmelulad loT il

nlduimsdamsuasiiudseansanluiugsialaegnedsdu
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25 Dashboards > 3§ Dashboard entity count

# Home Dashboard entity count ~

Dashboard

A Alarms

All Device = Asset Customer

% Dashboards

Solution templates
172 /4 3/ 40
GO Devices Device Q  Asset Q  Customer @ Dasboard a
B Assets 0389021001228 I Advance System - Advance System 18 Air Quality Monitoring
- el e 0389021001241 B APFaiwTil 22 AMPOLFOOD £ Air Quality Monitoring Administration
3389021001250 B9 Basic System “ 2= Assisted Living Company 5 AaraHam
@ Profiles 0389021001264 B CESI KMUTT Offgrid R Floor 1 18 Assisted Living Administration
(0389021001273 B CESI KMUTT Ongrid S EHal 1 Building [PC]
I 389021001291 B Chang's House EM @ Luna Markez 1 Dashboard entity count
0 Asset profiles 0389021001299 I ChickenRocks-Kiong? iz Room 101 B8 Dashboard Selector
0389021001302 &1 DC JS Building 0 500000015FET £ Dashboard Selector TeleChillS2
2= Customers 0389021001305 B3 Duckking 6 60000001 5FET £ Demo2023
6389021001318 o Dummy For Sale 1 8 700000015FET 18 Energy Monitoring
© Users 0 500000015FE1 B Dummy For Sale 2 G 80000001 5FE1 £ Energy Monitoring [KMUTT]
B imegration. insgrations... [ 500001111111 B Dummy For Sale 3 3 DOODDOO10001 8 Energy Monitoring [Thai Stanley)
[ 600000015FE1 I Dummy For Sale 4 @ 0000001 5FE1 18 Energy Monitoring Thal Stanley
<> Rule chains 600001111111 - B Floor1 @ Olivia Smith £ Firmware
Sr———— [ 70000001 5FE1 < EHal - EaRoom 102 5 Home Admin
z Edg o . 700001111111 @ Luna Markez (&5 DODDO0020002 B Hospital

$¢ feature.advanced-featur..v

W admin.resources v

(.0

Device

W notification.notification-c.

@ Apl Usage

T White Labeling Dashboard

(i -
Asset Customer

g‘dﬁ 62 11 Dashboard overviews 984 AiyaraHarn

=
M Api Usage Py e Admin Thanawat

Tenant administrator

Api Usage
Transport ENABLED | Rule Engine ENABLED | {i18n:api- ENABLED | Telemetry ENABLED | Alarm ENABLED | Notifications ENABLED
Messages Data points Executions usage.scripts} Data points storage days Alarms created Email SMS
[ ] ] | C ] {i18n:api- [ ] | L ] | C ] ]
166.3K / © 845.1K / = 73M/= | 7 usage.bel 1M/ 108/ 0/ 0/®
VIEW DETAILS VIEW STATISTICS ~ VIEW DETAILS 706.7K/ 232.8K/ VIEW DETAILS VIEW DETAILS VIEW DETAILS
Transport hourly activity o Rule Engine hourly a¢ ~ @ usage.scripts-hourly-activity} ]
me - Iz a1 5, plural al 1(d ¥s
35K 25K
£
ek 20K
2 15K
15K
K 10K
500
0 * [}
1200 1600 2000 Jan 21 0x00 oe0 1200 1600 2000 Jan 21 0400 0e00
B 1200 1600 20:00 Jan 21 0x00 0e00 S
® Transport messages 10703 legend.Total || Javascript executions 36467
® Transport data points 59796 | ® Rule Engine executions 410430 | e (i18napiusage thekexecutions} 11326
Telemetry persistence hourly activity o Alarms created hourly activity 1. I Notifications hourly activity o
t( days, plural, 1 ¢ day ays E last (days, piural, 1 (day v plural, 1 {day v
5K 1
*®
3K
2K
K
B . 1200 1690 2000 Jan 21 0e00 a0
1200 1600 000 Jan 21 0s00 0&00 1200 1600 2000 Jan 21 0200 os00 .
egend. Total
legend.Total legend.Total || Email messages
® Data poinis storage days 85688 | ® Alarms created 1| e 5MS messages

gﬂﬁ 63 %1 APl Usage 9849 AiyaraHarmn
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U3EM Wiaud gasunssu dfia:

UIEN WEaud gnamngsy 911n 16 10T Platform wussendldiussuumiuaugnmgil o
szuuLes wazmesluain (Thermostat) szetlna tesnsefunszuaunsinnisanmmuwindenniely
owdnslifiusyAvsamanndaty  Tenafiusesinsgideyauuudealidmaliamnsn

Ungednwiedesiunaruimandsnuldegamngay Sndiraganuuifngssuudnlud@lusuan

Wesasiunmsiiiulanazsesiumsvensreulwansidauiudy q egafuluuy

> B3 Dashboard entity count

‘wef.v

All Device

33

Dashboard entity count «

© Asset Customer

13 10

= Fites 3 / dashboard.edit-mode

Dashboard

43

Device Q  Asset Q  Customer Q  Dasboard
o 3PhaseVoltLogger B Los Angeles, CA 22 Advance Cooling 28 3PhaseVoit Logger
G0 as2_Cou1 1B Main_tb-monolith 2= Beijer £ A20C0U
GO Chiller 3 B Office 22 DTC Customer A 2§ Advance dashboard
Ga Chiller 378876 G Energy meter 22 Fran Shirley 8 Advance dashboard
D Chiller 65644 G HVAC 22 Public 28 Air Quality Monitoring
G Dev-1 G Smart sensor 22 Retail Company A B Air Quality Monitoring Administration
G Dev-3 G Water meter 22 Retail Company B £ BEIGER PROJECT
G Door Sensor 1 b SequentialByOriginator_tb-monolith 22 Royal Hopper 8 Beljer dashboard
G Door Sensor 2 b Sl Field 1 2 siC £ CDU iot dashboard
B Door Sensor 3 B Si Field 2 22 SSP Customer A 28 CDUM3_PATONG
G Door Sensor 3456 b Site0 B8 Check and control device data dashboard
o Door Sensor 4534 [0 M3-35 Driver 83 Dashboard
G DTC_WIPO1 o Site1 B8 Dashboard entity count
& Energy meter @ S0-COU-1 £ DTC Monitoring
G For_test B SITEY 28 DTC Sensor Administration
G Freezer 1 B Site2 88 Firmware
B Freezer 43545 B Supermarket S1 83 Fleet tracking
GO Freezer 67478 Ga Chiller 3 8§ HS3003 Monitoring
G HVAC G Door Sensor 1 88 Irrigation Management
Ga Liquid Level Sensor 1 o Door Sensor 2 2§ MydeviceDash
G0 Liquid Level Sensor 2 [ Door Sensor 3 23 NewDash
GG Liquid Level Sensor 3 Go Freezer 1 88 Overview
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[ Api Usage

Api Usage
Transport ENABLED | Rule Engine ENABLED | {i18n:api ENABLED = Telemetry ENABLED | Alarm ENABLED | Notifications ENABLED
Messages Data points Executions usage.scripts} Data paints storage days Alarms created Email SMS
i ) 1| ¢ 1| Javas {i1Bn:apk L |
260K / = 3TM/ = 1.2M/ [ ] ussgetbe) 3IM/ = 0/= 0/ 0/=
VIEW DETAILS VIEW STATISTICS  VIEW DETAILS 0/ 582K/ = VIEW DETAILS VIEW DETAILS VIEW DETAILS
Transport hourly activity [} Rule Engine hourly activity ~ @ o
- .
ol all ull ol wf ull o ol nrnnrnEnnnnnee “a
2 0 Jan 21 2 % 20 Jan 21 -
san21
® Transport messages 12705 = JavaSeript exeeutions
® Transport data points 181024 | @ Rule Engine execitions 56623 | @ (118napiusage toelkexecutions) 2831
Telemetry persistence hourly activity @ I Alarms created hourly activity B I  Notifications hourly activity o
z 3 =00 anz " 2 B x 121

® Email messages

@ Data points storage days 181059 | ® Alams created ® SMS messages

g‘dﬁ 65 11 Dashboard overviews U3 W33 LaUD

Advance dashboard

Advance dashboard ~ (O Realtime - last { hours, plural, 0 { hour } 1 {1 hour } other {# hours } } = / dashboard.edit-mode

i \

Driver o B I  mavomy X
[ oo \ust N\
Entity name 4 connection  Suction pressure SP target SP Low stop Run Frequency CTRL Fault = N7 L=
o PO

L Gunay

v g
mS1_CoU-1 Connected 0 0 0 0 o ~ et

N (ontmi

/ \ iz \
mS1_CoU-2 Connected 74 50 20 0 0 ~ Site1 COUN2) \ e —
\ussfuom
4

S0-CDU1 Inactive 181 47 20 0 32768

LA oousums uing
s1.c0U1 Inactive 75 75 147 8531 2 ~ it Al e
2 tan
s1.c002 inactive 45 2 20 180 0 ~ 7
wrothires (
S )
e X oo i i
CR2052 + Q 1) 3
Name  RoomTemp CoilTemp SetTemp SystemStatus RelayStatus  Fault Status iy R f i oty
SO Ee ) 3 P
TELACE > ALy o it o,
As = 43 41 20 0 15 0 X /7 N g PN s / § / O
mS1_ACP- R
e 44 06 20 0 5 o % &
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agnugldauaglasuansldaudu Tenant Administrator F9aza1u1sadanis Entity 6197 ldeg19dase

Tngugnangldemuiludng Tenant Administrator sefu uazgldasnu Menu Feature sinainagieie

P 3l Manage solution templates Rules management Data converters management Integrations management

Role management User management Customer management

Asset management Device management

T
DR E

C

Entity View management

g‘lJ‘ﬁ 73 Overview loT Platform

loT Platform lil@iduue Dashboard Tumsuansavesdeyavingunsal loT Asumwiniulagauisad

raieanudiusvesgUnsalingg mudswu ieierensdnnisuazlinssiuanudeanislunisldauy
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Section 1.01 awiuauduiusues Entity Tuszuuiiegnels Tenant Administrator 1udsutu

| TTEEEEEE—. | Telemetry.

Wity | Temperature (every 30 seconds)
Tolemetry: totalWater (aggregated vaiue) |
1aWater (aggregated vake) | | USRIy (sggragared vake) |

totalEnergy (aggregated value)

Ul 74 Anuduiusues Entity uu loT Platform

1n8ANFLNUSIZIINg Entity AU Entity Uu loT Platform neldldnvesfsanutiu azianudunusenine

191 Contains, Manages lagAugunususe Relation HazdfiAnandniau

Section 1.02 11599015 Customer

g‘lﬁi 75 Create Customer Groups

UU loT Platform tu §l¥anursadanisuasfvuaindnisdads Entity sheq WHdy Customer 18 @
Customer lu'ldmu8ds Customer #8211y n18lu Customer 131507 931 11 Customer
W ldlalunnendslaonisazifia Customer gl¥anunsaldarusinu Customer Groups # Menu msfiude
LaA9318M3 Customers wdaEfldanansavhnisifia Customers Tnegldas create group 1t Customers Hu ag

click Mv5a9muny “+”
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g‘l.J‘ﬁ 76 Add Customer

w&and Click ThpSoemuny “+” LLé'amﬂifuﬁlﬂ%’m:maﬁaﬂai%dﬁﬁu Customer Groups W&aantu Click
fi Add muddunduasdunisiaiadulunis Create Customer Groups wdsniugldanusniios Create
Customer

1u§ﬂﬁ]8LfJuﬂﬁ Add Customer 14U Tenant ﬁy'uimmmﬁuiﬁd%ﬁa Create Customer Groups W& Menu
dreflefdu Menu wdnasdl Group wes Customer Aldifts Create ndwnduldifld Click “+ wdraniu

dldaunsaiasldgldseasiBeaiieniay Add Customer duldndsaniu Click 7 “Add”

nipo.cloud 24 Customergroups > 42 Bullding-A GO = Jloii

Building-A: Customers

(D o TesiGompony Totird ] O xsm@m®ma %N ¥

31]17'; 77 Show Detail ¥&§991n# Add Customer l5¥fU Tenant

Click 1 91U Customer ﬁsﬂ%’ﬁﬂ Create lWazfiusiy Menu show Tuun lag?@ Menu 7 show

aansanazdanislaniu Menu Ty User w30 Customer aalulalnefiaglifinuduiusiu Customer Groups

U
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nipa.cloud

Building-A: Customers ¢ Test.Company

Attributes Events Relations

Details

Latest teiemetry

O 202211-17085641 Test.Company

B copy customer id

Description

Allow White Labeling

Home dashboard [ Hide home dashboard toolbar

gﬂﬁ 78 Menu Customer Tenant

Section 1.03 Asset WAz N153ANTT Asset
U ThingsBoard 9¥u09 entity tJua1duduves asset 19U sguu farm lda1u1sadl farm
Iinansunaslaefiluwsas farm awnsafivansudvaslgnls Tuusazulasugn aunsefigunsalidueesenee e

PELUNIAAT asset LANWNTAUTENDUME asset Housa device PEALH MmuANUELTUS (relation) WUU contain

Add entity group

@ entity group details

Nama
Smart Farm |

Description

Next: Share entity group

g‘lh'?'i 79 iy Asset Group

o
o

Tudumaunsnzimeandadis asset %an 1 asset lA89rAdtodn  Smart Farm Wy asset
A @ o ~ ' 1% a H . Ay a
Mdumunuyesszuu Smart Farm wieldlunismaaesselulneidnluin Menu Asset Group NUU click 11 “+7 Ny

Menu Tsiiiiu Asset Group lagld@aiefiazaits Asset Tu group
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Add Asset

Smart Farm

Assettype
Smart Farm

Label

Description

3'1]17; 80 i Asset

Menu Asset Group 910U click 1 “+” 210l Menu Tt Asset Tngldtouas Asset Way Asset type
1@l Asset type HduddgAsudusomsiluldausudug wazarunsadiagluuansmin dashboard laiiewiu
asset 13oUsoudInauluds ntn Assets awNUTI8ANT asset WwNUTIWANT asset MAud U lmlaoAnlE19898

asset A asset id

Share entity group

Customer *

Custamer in raquiced
O Allusers

Select user group *
T ———
Permissions.

O Read (O Write (@ Other

g‘dﬁ 81 mwun Asset T User group, Customer group

1ne asset ALl Thingsboard tiudndudeaivuaanuduidiveddsiiu User e Customer

group iU asset waz role Tngausavile Tae Click 7 share entity group
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Section 1.04 m3ifisgunsailuiu Thingsbo

Taetd1lUf Menu “Device Group” maiiudneiie 15ua1nn1571R0e319 Group TU Device Wuau1sa
click 7 “+” antiulds1wazidenves Device Group nasNLESILAR click A “Add”

Device groups

®ca
O emmrtiime s Hirna pescrptan e
).
| @ i s i )

o »
Cancel §
/

g‘l.J‘ﬁ 82 Create Device Group

) A v . X a 1% 1% & q v . . oA v X a
18991nNE319 Device Group YuNIeUTRBLaI9 YUl click UU Device Group MNAINYUNEN Menu

JuanAuwniudeiioaniuanusafidnly Group fiaselalae click 1 “Open Entity Group” tiefiaga519 Device Ul
loT Platform

nipo.cloud

Group 1 (ESP32)

g‘tl‘ﬁ 83 Open Entity Group
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Concel
gﬂﬁ 84 @514 Detail loT Platform

w&n7 Open Entity Group 1413ud azifiunnsadna Device 10T Platform iieidensefiu Device o
sersor fiaquaslinuies Tnsfisuann click # “+” ﬁ;gmmummﬁguﬁaﬂdswazLﬁaﬂsiwqqiud’gumaa Device
wazuuzthliasna Device Profile wieiazlun1svh Rule Chaine tuazdedaiu Device Profile iteiiaylaivinldh
Device Profile #ilsiiAnatadld¥uranssnuiu Rule Chaine uaz Device Profile %u anunsagléil 1onans Rule

Chaine 1899177 Create Detail Device S8uU5a8uas click #1 “Add”

nipa.cloud

@

(G Geoup 7 E5922)

gﬂﬁ 85 Menu Detail Device loT Platform

118991n9% Create Detail Device UU loT Platform anniu click 1 @59 9¢3 Menu Ni@11150983anS Device
Julanu
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Section 1.05 AAMGNEALYBY Entity UL ThingsBoard

UY ThingsBoard Wy entity \Huldvnagndliinazdu user, asset 38 device duunduall attribute lng

attribute wiseanls 3 Uszunnde

Server attribute U attribute M¥uUY servers Wt device Talanunsawndaen attribute

Client attribute +Ju attribute ¥4 device wu AuTUlWEINIA BT UL ThingsBoard

Shared attribute 18u fin attribute Mia51am3aruualduu ThingsBoard &1 device @unsagamaIiuld

wiiliiensusaunlelel 1y A1 firmware version Wieaz3In device AB4n13 update wuu OTA

Server-side attributes

Device
(1T

Device
L)

Device
[

”zgzg'n,aﬁuﬁ A63-1-(2)-019

ThingsBoard cluster

%

Save attributes

h
q

Get attributes

Server-side

application

e

3‘1]17i 86 Server Attribute

Client-side attributes

Save attributes

q
e

Get attributes

ThingsBoard cluster

%

Get attributes

#
—_—

Subscribe to

attributes

5U7 87 Client Attribute

Shared attributes

Get attributes

B il
h

Subscribe to
attributes

ThingsBoard cluster

%

Server-side
application

e,

Save attributes

e
#

Get attributes

Server-side
application

50

31]17; 88 Shared attribute
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nsufinAn Attribute

nipa.cloud ) Assetgroups > B Smart Fram

5
Smart Fram: Assets /' mart Farm

O  crestedtime

0O 20221121 110457

i Entty attrbutes scope
Server attributes  sorver attributes . c Q
Vaiue

O Lsstopdstetime ey 1

B smart Fram No attributes found

31]17'; 89 Server Attribute U84 Asset Smart Farm ﬁﬁﬂﬂﬁsﬁa;&a

N1599N13 attribute ve4 entity Tuyne entity azagludiu attributes lngaganunsaiien entity attribute
scope lAgnanunsalden entity WU user, asset azfllfiguAAII0Y server attribute TAEenintu

TngrInNABINSHY attribute @unsavinlalay click A “+” Wafagyinnswiy attribute

189N add attribute Msnguulivaglviivunen attribute  l@lpeen attribute
A v P & a Yy a A A ' ' Y a

eflanuairvostoyailuluguiuy Key-value fiaen key 2zgnldinsdaiionazaua valued nauinlaeiie value
aunsnifenyszinnvesdeyald 5 Ussnnde

String Yayasignys

Integer Yoyaduaviinaliey

Boolean doyansinzasaing

JSON tagaluguiuy JSON

Wi feanisiasldiinues asset vosildfe “Smart Farm” lilagfiuiine latlog 91 Servers Attribute

nipa.cloud

Smart Fram: Assets SHIECE At

details

O crestadtme

O 20221121 110857
Entity attrutes scope

Server attributes  garver attributes . + C Q
[0 tastupdatatme Key 4
0O 2022121115207 address ol 7
0O 2022121115257 lat 18.6943033 Va
B Assetgroups
2022-11-21 11 53:25 L 97.6684478 4
B A a log 4

B smartFram

Uit 90 Uala Servers Attribute Mdinasly

€aN
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Section 1.06 M3deuuazdstonaluf IoT Platform
nsdedagaaTn Device U8 1T Platform w30 ThingsBoard annsahldvansTilnesassu Protocol fsil
MQTT, CoAP, HTTP, LwM2, SNMP
dndvgnsldnuilétumniigaazidu HTTP uag MQTT
Tneusziamdoyaues Device fidsluds ThingsBoard anansaivzdstioyals 2 Usziam fe
Attribute way Telemetry Tudiuves Telemetry avdsdayauwuuidu time series Ui ThingsBoard %38 IoT
Platform
HTTP
HTTP mmmﬁiﬂ%’agaﬁlﬂu Attribute uag Telemetry lUg ThingsBoard 3® loT Platform 1# Ingly Method
Post flavannsndsdeyaluil loT Platform waxld access token filsindsandl Cerate gunsaludnldlunistiudu
Tny access token 1#lun1s7aé198s Device 149 w84 ThingsBoard wazaansafiazgléan Device Profile
VU Menu witvheileuu loT Platform Tnefinisdstoyaluann Device Uil IoT Platform ngld HTTP

Tunsdslafiorlsianann 9L Status 200 wanwitleaNUU AD

400 : Bad Request : difayave Request liigndas
401 : Bad Unauthorized : $ACCESS_TOKEN higndies
402 : Not Found : 'lalfl URL 1

sUnuuvasdayaids

Y

“stringKey":"v.

"booleanKey":true,

"doubleKey":42.0,

"longKey":73,

"jsonKey": {
"someNumber": 42,
"someArray": [1,2,3],

"someNestedObject": {"key": "wvalue"}

gﬂﬁ 91 JULUU Key taz Value

TngUnAud ThingsBoard ¥3e IoT Platform Support 3utfeyafigndsnain Device luguuuuves JSON
oy Key fipadluguuuutes String awe wagludiuves Value annsaiiasduldvis String Boolean, double %38
JSON
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nsdedayaluil Telemetry sinu HTTP
lun1s update Uaya w30 AW d5lui Telemetry FulUuu Telemetry w3 loT Platform a@unsald

Method Post lamna URL

http(s)://host:port/api/v1/$ACCESS TOKEN/telemetry

3‘1]17" 92 URL dd%@gﬁlﬂﬁ Telemetry

n1sdsteyaluss ThingsBoard 3o IoT Platform Tnefilsiszy Timestamp (Ingldie1 Timestamp 270
Servers) STHINGSBOARD HOST NAME uag SACCESS TOKEN Tnefiangauuseineg anunsaldnuldmsioluid
$THINGSBOARD_HOST_NAME : iot.nipa.cloud

$ACCESS_TOKEN : 181 access token #iléSusnannudsaniiasne device uu ThingsBoard

1 curl -v -X POST --data "{"temperature":42,"humidity”:73}"
2 http://$THINGSBOARD HOST NAME/api/v1/$ACCESS_TOKEN/telemetry --header "Content-Type:application/json"

g‘lJ‘ﬁ 93 dﬂ‘ﬁ’agam‘ﬁ' Telemetry I Method Post

nipa.cloud

Device Example

Device Example
eeeee

Latest telemetry

[ B

JUN 95 nasndstoyalui Telemetry

N Msdeyalui Telemetry ’u HTTP %6391n91 Create Device U ThingsBoard 3&@n31130

copy access token wanldunuAILUs SACCESS TOKEN aasia9819 az run command A1y URL
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nsdedayaluil Attributes sy HTTP
Tums upload Yoy vidersing ddlufl Attributes Fulugsuu ThingsBoard 38 IoT Platform anansald
Method Post @in1u URL

http(s)://host:port/api/v1/SACCESS TOKEN/attributes

5U# 96 URL dsdiayaluil Attributes

waznsaerlufl Attributes anunsavinlalae URL Tnefiaziuiniinig Publish iluwuu Client-Side Ine
Update Attribute AlU#i 10T Platform Tnedsrndusail

attributel : valuel, attribute? : true, attribute3 aua1AU

1 curl -v -X POST --data "{"attributel": "valuel", "attribute2":true, "attribute3": 43.0}"
2 http://$THINGSBOARD HOST NAME/api/v1/$ACCESS TOKEN/attributes --header
3 "Content-Type:application/json"

sUTl 97 dediayaluii Attribute Tne Method Post

f29819N151Y9U 2

nipo.cloud

All: Devices /' Device Example
o

0 wzvmiensz Devicn Example

Client atifibutes  cyent stmbutes

r

==

JUN 98 nanfdadayalud Attribute

nfeg19nslEu upload Attribute ansnsafiazaseyalud Attribute lw HTTP tneiiliu Scope woq

Client Attribute fagiiuledn deyaldgnasni Attribute
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MQTT

MQTT #e Protocol lumssuuazdstoya luguuuu Publish uwae Subscribe Ju  Protocaol
Adruegraunsvars Tag Server anunsafiay Communicate vio¥uuazdstoyariu Device wie Client usf Servers
%30 Client \09ALRYAUAY Local Network LazasaTaERun Premission
Tumsithisteyalnsansnsafiazimuaderld wagsiaiu lunsifouse uazsu iedseyasewing ThingsBoard

(Servers) waz Device (Client) Tngfi ThingsBoard Support nsSudetayaluu Qos (Quality of Services)

AsL¥aNAD Device U ThingsBoard
Ing? ThingsBoard %3® IoT Platform agl9a1u Access Token Tuni1sseynsedududinuves Device
fadulun1sieuse ThingsBoard U Device Aadld Access Token 489 Device Ul ThingsBoard tie#laz1iiauns

ausanlaainnauiiaine Device W

sUuuuYasnsdetayaunil ThingsBoard

"stringKey":"valuel"”,
“booleanKey":true,
“doubleKey":42.0,
"longKey":73,
3 “jsonKey": {
“someNumber": 42,
"someArray“: [(1,2,3],

"someNestedObject”: {"key": "value"}

gﬂﬁ 99 JULUU Key taz Value

d |

TneUnfuds ThingsBoard %38 10T Platform Support Sudeyafignasunain Device lugUuuures JSON lay

Y Y

= <)

Key fioaduguuuunes String waue wazludiuues Value anunsafinzidulsivia String, Boolean, double 138 JSON
witlou
nsdedoyaluil Telemetry sy MQTT

Taglums Pulish Alugs Telemetry anansafazld Topic ldmausagguuuy platform

vl/devices/me/telemetry

3‘1]17'; 100 Topic publish to telemetry
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18 Telemetry Ui ThingsBoard Support nsasgUluy JSON

{"keyl":"valuel”, "key2":"value2")

gﬂﬁ 101 gukuy JSON

Connections  1iew Callect Back Edit

” # Send data to Telemat...
c ©

® )
)

SSL/TL t O
3U# 102 Connect ThingsBoard
aregensldnulaededayalun Telemetry Wiy MQTT
Connections New Collaction Send data to Telematry... ¥ @ 2@ -

Al Received  Published
Topic: vi/devices/meftelemetry  QoS: 0
{"temp":333.9 }

3‘11‘17'; 103 &1 {“temp”:333.9} LUl Telemetry

Fyauianii A63-1-2)-019
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Device Example

JUN 104 uaneyanasniidsdoyalun Telemetry

Mndensldnulnedadeyaluf Telemetry s MQTT lnefildf Program MQTT iy Program
7314 dousio MQTT Broker ’u Protocol MQTT unns Config nsidewsialuds IoT Platform (MQTT Broker)
%39 ThingsBoard e Host : matt://iot.nipa.cloud, Post : 1883 (mqtt), Username : Access Token filgann
deviceuazydsain connect gt MQTT Broker (Junsasnauludis MQTT Broker Tneitld Topic&Payload
T‘ug"dLL‘U‘UﬂJaﬂ JSON il Topic : v1/devices/me/telemetry,Payload : {“temp”:333.9

nseedayaluil Attribute sy MQTT

Taelunis Pulish AlUs Attribute anansafiagld Topic ¢

vl/devices/me/attributes

5U# 105 Topic Pulish to Attribute

Connections Send data to Telematry ... [2] 2 @

Ul 106 da {“LED” : 1} TU7l Telemetry
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faegnamsldeulaedeanlufl Attribute Tagsiu MQTT

All: Devices

O ot &

0O ameerarwismg

T
G rmvenn = v )
JUN 107 uansdeyandsnfidstoyaluil Attribute

mﬂéhasmmﬂ%muiﬂaaia%am”alﬂﬁ Attribute 1y MQTT Taeflld Program MQTTX 7y Proogram
#l3l4Wdousio MQTT Broker 1 Protocol MQTT unns Config nsidewsiel U loT Platform (MQTT Broker) %38
ThingsBoard el Host : mqtt://iot.nipa.cloud, Post : 1883 (mqtt), Username : Access Token fil#ann device

&N connect lUgt MQTT Broker ilunnsdernaulugs MQTT Broker Tngitld Topic wazld Paylosd
I‘uEULL‘U‘U JSON l¢ilpe Topic : v1/devices/me/attribute,Payload : {“LED”:1}

A158319 Dashboard

Example Cathboard

Mabile applicatian setungs

[ Hide dashboard in mobde appication

31]17; 108 Create Dashboard

Tun15a314 Dashboard @u1safiazaiialduu ThingsBoard # Menu Dashboard Group wiiUdeile

a ) | Y a a . N a4 ' a A o v 1% . a

uagaunsafazUsuusslaiiudu lneaiwnsa Click A “+” vaflovunazldsvazifoaiiolssusosunan click 7
‘(Add”
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n&s91nfiai1a Dashboard 1@§auda a1usa click nilandadt Dashboard AlFassassl Menu 9rnmssudne
danlanunsaiagdnnisludauves Dashboard 1élasdl
Open dashboard: {Uanti1 Dashboard
Export dashboard: N1 Export Dashboard Ing Dashboard i Export %ag‘lugﬂ'ﬂad JSON
Delete dashboard: au Dashboard

Relation: nMsyanuduiusluniseygndnslunisidniis Dashboard

nipa.cloud

Example Dashboard

'
>
O e = Desto datbons |
— —
‘Copy deshbosdid

Mobile application settings

No image

g‘l.J‘ﬁ 109 Menu Dashboard

153991094 Dashboard windwteluvifienisasie Widget iveagldlunisuansmaluguuuusi
193013 U1 Dashboard Mias1suldlag click AgUfiuae ieidndlvun Edit wagndaintuglddewinnig iy
Entity 101319 Entity aliases Miayuuanuu e5ldseenisTv Dashboard wansdayaludiuvesiilaiuinain Device

ATpuRBLIUNAEENN click add alias Aaluazdl Menu Tdaningi

Alias name funsdedeliitu Alias gfldashe

Filter type Tnedenidu Entity list

Type : Device

Entity list 19 device Mi#o3n139¢1% Dashboard uanstioya

89911 click 91 Add wag Save Aua1RU
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Add alias

;J‘Llﬁ 110 Create Entity aliases

selufinSeuiiazadne widget anwnsafiaSuasisldlag click 9zuans widget #nee

Tnefinsldnudnlnganu

Gauges widget : ﬁﬁﬂgﬁﬂmuﬁrﬂu Digital tta¢ Analogus annsafivzuana Telemetry WLag Attribute U84
Entity 61199

Charts widget : lUunsnaannsvasan Telemetry wag Attribute ves Entity fi1a9)

Card widget : 1 umslduaniasonisves Entity fn99 lneidenain Datasource
Lﬁauﬁ%ﬂiwﬁa;&aﬁ%mLLammaléf

Map widget : lfuanssaruuaLil LazsUnIw WU image map

Alarm widget : Tolun1suians Alarm #u Dashboard

nipa.cloud

Select widgets bundle

Alarm widgets

‘. Charts

Control widgets v Date

gﬂ‘ﬁ 111 578115 widget Ul ThingsBoard
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Add Widget: Radial gauge

gﬂﬁ 112 Add Telemetry to widget

Create widget e widget fidenldidu Radial gauge, Data source type 14 Entity uag Parameters

Entity alias 190w Entity fia§neneuntihil 9101 Latest datakey lnefignunsaidenlasis Telemetry wag Attribute

ay

fivauardnun

Y

nipa.cloud

gﬂﬁ 113 LannanT Temp Ul Dashboard

nglanlunisidendriiazuansun Dashboard Hu widget Inefiionauanaiiiu Temp

Section 1.07 Remote procedure call funslgeuu ThingsBoard
Remote  procedure  call  (RPC)  de  TWslemealunisvinuseningunsalassgunsal
lunsevnelnsgunsaiiu aunsasenld Procedure wesgUnsaianemnald ThingsBoard anansalday RPC

Ii@osgunuy fill
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Client-side RPC

RPC lhingsBoard cluster RP( Server-side
Request Request )
Device application
288 q q
i [<«— — D
"
RP( j RP( OO
Response Response

Ul 114 nmsvhamuwes Client-side RPC

<

Clientside RPC  uguuuuiigunsallanemsansnsaFonldons RPC uu ThingsBoard Server ¢t
uazlfuadwsves Procedure M3onnduly
RiZeRERNENS
szuusmhlnefideunuainneinsaiotniannuiniseeulatikiuszuy
gunInivateneveaia1lagiuain ThingsBoard Server
Tnsesusmehaudesiuldded Wegunsalde RPC ands Server Yszanana Tne Rule
Engine a8 Rule Engine azanunsavinnisAmnsvinulfandsineg ignifveglussuunddanduly vie
anunsndsemdsisudiluga Servers meuenld
n19i3enl491u RPC WU Client-side RPC Hudayafidsluazdsznaulusedoya 2 yafisnidu Ao Method
: FovediBnmsuenueznsiSen RPC fagatiu “getCurrentTime” Wi “getWeatherForecast” Awes parameter
Wy stringParams : Parameter WaFNTAIUE  servers  ileUszananalagavegluguuuuues  JSON
dnnduauisbidudu <4

Tnefinsnisas Client-side RPC TU8s Servers a@nunsafiagyiniu Protocol téssil MQTT, HTTP, CoAP

T
2 "method": "getCurrentTime",
3 "params": {}
4}
3Ufl 115 96179 RPC Request
1631881236974

Ul 116 nadws RPC Request

Ty avii A63-1-2)-019 131
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Server- side RPC

fnuayn19vNIues  Server-  side  RPC @wnsafiagds  Request  41n ThingsBoard

TudsgunsniuazanunsosuAmeaunaduni Platform 1ol usercase l¥auniluves Server- side #a Server

suilumseuauszezlng 1w Reboot, on/off wiewdly config aunsal

One-way RPC t¥un13ds Request Ingliiaulatngunsalazmoundunield

One-way server-side RPC

a RPC
RPC ThingsBoard cluster Mot e
Device Request F application
T @ o
3 [ 3 % i
Empty
Response

E‘Uﬁ 117 RPC Server-side One-way

Two-way server-side RPC

RPC ThingsBoard cluster RPC SuFverside
. Request Request =
Device application
a8 h F h O
" RPC .A RPC OO
Response Response

;5'1]17'; 118 RPC Server-side Two-way

Tnefinisdsdayauuy Servers-side RPC tuazUsznaulddedayasine dil

Method : 38183 Method wiausnuezlunsSen RPC 1 “getCurrentTime” %39 “getWeatherForecast”
ANYOY parameter du string (ﬁﬂLﬂuﬁadizq Method ﬁ)

Params parameters  iuAnfidslUld  servers  iileUsznanalagazeglusuuuuves  JSON
Srmniduantuhalidady g7 @ududesssy Method )

Timeout : \umsimunawes server ineundu Tnensuszananaidunuu fadiufl e default aziSududi
10,000 (10 Sec) wazAwAR7 5,000 (55¢c)

Expiration Time : Ingvinsuwiiou timeout Lwhwﬂuﬁ’l Epoch time %39 Unix timestamp Uu timezone i
UTC(GMT+0) Wy 1y veninasviaaiandl 01/01/2024 Retries : {unsrinnun s1usundeiias RPC TUft Servers

dFausalile

132
WUy nnud. ME-003

”zgr:u;uaﬁuﬁ A63-1-(2)-019



"method": "setGPIO",
"params”: {
"pin": 4,
"value": 1
6 7
7 "timeout": 30000

g‘dﬁ 119 1Jufoe1s RPC Request

“pin™id &y

I

"value": 1,

4 "changed": true

Ul 120 Wusegnansnounduluguuuy JSON

Tnefinisda Serverssside RPC Tneunfiazidunisdsain Rest APl %38 Dashboard Widget @slupanuads
Dashboard Widget iosfignunsefias Rest APl lfesdudientu lumsiewdle Platform 165U RPC
WNNIINTIVAOUANINYNADIVDITRYD  UALATIIAOUANSIUNITAINITYINNIU udsaniuids Serversside RPC
wgn Convers lUogluguuuuves String Uu Rule Engine uag Rule Engine drdnmisdsdsuazdoya

ludagunsaivanemg

Section 1.08 N1514391ULUU Rest API
lnen15ds Request RPC Tuguuuu HTTP POST @nansads Request LUldnu URL

http(s)://host:port/api/plugins/rpc/{callType}/{deviceld}

g‘l.l‘l?i 121 @3 RPC Request lUgs Servers

Http(s)://host:port : URL U89 servers L% https:/iot.nipa.cloud
CallType : Inganunsaidonlainazdauuu One-way #3e Two-way
Device ID : 1¥u ID @4 Device

Tngil Request Body msftazeglssuuuy JSON 1ngld Method setGPIO
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https://iot.nipa.cloud/

1 curl -v -X POST -d @set-gpio-request.json http://localhost:8080/api/plugins/rpc/twoway/$DEVICE_ID \

2 --header “"Content-Type:application/json" \
3 --header "X-Authorization: $JWT_TOKEN"

g‘lJ‘ﬁ 122 dadiaya Servers-side RPC ¢3¢ HTTP Request

1 curl -X POST --header 'Content-Type: application/json' ~--header 'Accept:

2 application/json' -d '{"username":"tenant@thingsboard.org",

won

3 'http://THINGSBOARD URL/api/auth/login'

Ul 123 fdswe $IWT_TOKEN

"password":"tenant"}'

Taed SIWT TOKEN tuannsasuldainedsiaed User uag Password 147 Login ThingsBoard Tu role w83 Tanant

Account

Function Topic

Telemetry

Request attributes

Publish attributes

Subscribe attributes update

Server-Side RPC

Client-Side RPC

Claiming device

”zgr:g'n,aﬁuﬁ A63-1-(2)-019

Subscribe

®
vi/devices/mef/attributes/respo
nse/+

® vi/devices/me/attributes

® vi1/devices/me/rpc/request/+

(0]
vi/devices/me/rpc/response/+

Y

Tx

@ vi1/devices/meftelemetry

(0]
v1/devices/me/attributes/reque
st/$request_id

@ vi1/devices/me/attributes

®
vi/devices/me/rpc/response/$r
equest_id

@
vi/devices/me/rpc/request/$re
quest_id

@ vi/devices/me/claim

5U7l 124 Device MQTT Topic

Rx

®
vl/devices/me/attributes/respo
nse/$request_id

® vl/devices/me/attributes

@
vl/devices/me/rpc/request/$re
quest_id

®
vi/devices/me/rpc/response/$r
equest_id
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Section 1.09 MnapsadgUnIniiileulazderlUg ThingsBoard 1nua$a ESP32 Ing ArduinolDE

| @ Library Manager

X
Type All v Topic All v thingsboard
Team ~
“ungs!oard ibrarv for Arduino, A kbrary for to the Things! d IoT platf Thin wrapper on PubSubClient.
{ Version 0.6.0/ v Install
= . .
5U# 125 ThingsBoard library (1)
| @ Library Manager X
Type All v Topic All ~ pubsub
PubSubClient by Nick O'Leary Version 2.8.0 INSTALL H) ~
A dient library for MQTT MQTT is a hgh | ideal for small devices. This kbrary allows you to send and receive
MQTT messages. It suppons the latest MQTT 3.1.1 pm(ocol and can be conﬁqured to use the older MQTT 3.1 # needed. It supports all Arduino
| | Eth Chent comp cuding the Intel Galleo/Edison, ESP8266 and TI CC3000.
| | More info
Select version v Install
= . .
5U# 126 ThingsBoard library (2)
Q Library Manager X

Type All v Toplc All v ArduinoJSON

ArduinoJson by Benoit Blanchon Version 6.17.2 INSTALLED
A simple and efficient JSON library for embedded C++. Ardunclson

pp: [ v d i v gePack, v fixed
allocation, ¥ zero-copy, ¥ streams, ¥ fitering, and more. It is the most popular Ardumo fibrary on GitHub 9 ®®®. Check out arduinojson.org for
2 comprehensive documentation.

Select version w| | Install Update

g‘lJ‘i?i 127 ArduinoJson PubSabClient by Nick O’leary

899N UUAINTa copy code Wausa ESP32 fu ThingsBoard anlAnsIuans

#include <WiFi.h> // WiFi control for ESP32
#include <ThingsBoard.h> // ThingsBoard SDK

// WiFi access point

#define WIFI_AP_NAME “ssiD”

#define WIFI_PASSWORD “PASSWORD”
// ThingsBoard data

#define THINGBOARD SERVER “iot.nipa.cloud”
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#define TOKEN “TOKEN”

// Helper macro to calculate array size

#define COUNT_OF(x) ((sizeof(x)/sizeof(0[x])) / ((size_t)(!(sizeog(x) % sizeof(O[x]))))

// Initialize ThingsBoard client

WIFIClient espClient;

// Initialize ThingsBoard instance

ThingsBoard tb(espClient);

// the WiFi radio’s status

Int status = WL _IDLE_STATUS;

// LED builtin on board

Int led_pin = LED BUILTIN;

Int button_pin = 0;

unsigned long previousMillis = 0;

// Interval time for sensor read&send

Const long interval = 5000; // 5 secs

// Set to true if application is subscribed for the RPC messages.
Bool subscribed = false;

// ledState used to set the LED

Int led_state = LOW;

Int button_state = HIGH,prev_botton_state = LOW;
Int RPC_temp = 0;

RPC_Response processGetLedState(const RPC_Data&data)
{

Serial.prinln(“Received the get value method”);

return RPC_Response(NULL, Led_state);
}

RPC_Responce processSetLedState(const RPC_Data&data)
{

Serial.prinn(“Received the set GPIO RPC method”);

Fyauianii A63-1-2)-019
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Bool state = data;//data[“value”];
digitalWrite(led_pin, state);

led state=state;

return RPC_Response(“LED”, state);

}

RPC_Responce processGetTempValue(const RPC_Data&data)
{

Serial.prinln(“Received the set GPIO RPC method”);

return RPC_Response(“NULL”, RPC_temp);

}

RPC_Responce processSetTempValue(const RPC Data&data)
{

Serial.prinln(“Received the set temp method”);
RPC_temp=(int)data;

return RPC_Response(“temp”, RPC_temp);

}

// RPC handlers

RPC_Callback callbacks[] = {

{ “setLedValue”, processSetLedState },

{ “getLedValue”, processGetlLedState },

{ “setTempValue”, processSetTempValue },
{ “setTempValue”, processGetTempValue },

%

// Setup an application
Void setup() {
// Initialize serial for debugging
Serial.begin(115200);
pinMode(led_pin, OUTPUT);
pinMode(button_pin, INPUT_PULLUP);
WiFi.begin(WIFI_AP_NAME, WIFI_PASSWORD);
INitWiFi();

Fyauianii A63-1-2)-019
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// Main application loop

void loop() {

Unsigned long currentMillis = millis();
// Reconnect to WiFi, if needed

If (WiFi.status() I=WL CONNECTED) {
Reconnect();

Return;

}

// Reconnect to ThingsBoard, if needed
If (itb.connected()) {

Subscribed = false;

// connect to the ThingsBoard
Serail.print(“Connecting to: ”);
Serail.print(THINGSBOARD SERVER);
Serail.print(“with token”);
Serail.print(TOKEN);

If (Ith.connected(THINGSBOARD SERVER, TOKEN)) {
Serail.printin(“Failed to connect”);

Return;

{

// Subscribe for RPC, if needed

If (Subscribed) {
Serail.println(“Subscribed for RPC...");
Return;

}

Serail.println(“Subscribed done”);

Subscribed = true;

}

// Check if it is a time to send DHT22 temperature and humidity
If (currentMillis — previousMillis >= interval) {

previosMillis = currentMillis;

Fyauianii A63-1-2)-019
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Serial.printin(“Sending data...”)
tb.sendTelemetryFloat(“temp”RPC_temp);

th.sendTelemetryFloat(“hum”,random(30,60));

}
button_state = digitalRead(button_pin);

// check if the pushbutton is pressed. If it is, the buttonState is HIGH:
If (botton state == LOW && prev_button state==HIGH) {

prev_button_state;
led state=lled_state;
digitalWwrite(led_pin, led_state);
tb.sendAttributelnt(“LED”, led_state);
delay(100);

} else if(button_state == HIGH) {
prev_button_state=HIGH;

}

// Process messages
Tb.loop();

}

Void InitWiFi()

{

Serial.println(“Connecting to AP...”),

// attempt to connect to WiFi network

WiFi.begin(WIFI_AP_NAME, WIFI_PASSWORD);
While (WiFi.status() = WL_CONNECTED) {
Delay(500);
Serial.print(“.”);
}
Serail.printin(“Connected to AP”);
}

Void reconnect() {
// Loop until we’re reconnected

Status = WiFi.status();

Fyauianii A63-1-2)-019
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If (status | = WL_CONNECTED) {
WiFi.begin(WIFI_AP_NAME, WIFI_PASSWORD);
While (WiFi.status() I= WL_CONNECTED) {

Delay(500);

Serial.print(“.”);
}

Serail.println(“Connected to AP”);
}

311‘17; 128 Code Arduino board ESP32 connect to thingboard

Thnrdssuaradunisiieuste thingboard Taeld Arduino IDE Tneii Config

#define WIFI_AP_NAME “SSID” // ld%a wifi ideusie

#define WIFI_PASSWORD “PASSWORDSSID” // 1 password wifi fidouste

#define THINKSBOARD_SERVER “server” // 1d servers iot platform fiffesnisidousia
#define TOKEN “TOKEN” // ld token #&321na513 device

// Usemalgau WiFiClient wag ThingsBoard
WiFiClient espClient;
ThingsBoard th(espClient);

// function Wievheus RPC request 715U
RPC_request processGetLedState(const RPC_Data&data)
{

Serail.printin(“Received the get value method”);
Return RPC_Response(ULL, led_state);

}

RPC_Response (“Received the set GPIO RPC method”);
Bool state = data;//data[“value”];

digitalWwrite(led_pin, state);

led state=state;

Return RPC_Response(“LED”, state);

}

// RPC handle Uszn# function AU RPC request fiaglday

Fyauianii A63-1-2)-019
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RPC_Callback Callbacks[] = {

{ “setLedValue”, processSetLedState },
{ “setLedValue”, processGetlLedState 3,
2

Viod loop() {

// via connection W8 ThingBoard ddfaideusiolslldazvimsideusash
If (itb.connected()) {
Subscribed = false;
If (ttb.connect(THINGBOARD_SERVER, TOKEN)) {
Serail.printin(“Failed to connect”);
Return;
}
}

// check N3 subscribe RCP request U ThingBoard 81€9agvin1s subscribe
If (Isubscribe) {

Serail.println(“Subscribing for RPC...”);

If (Ith.RPC_Subscribe(callbacks, COUNT OF(callbacks))) {
Serail.println(“Failed to subscribe for RPC”);

Return;

}

Serail.println(“Subscribe done”);

Subscribed = true; }

// deffoyalifs ThingBoard lauddlévia Attribute waw Telemetry
th.sendTelemetryFloat(“hum”,random(30,60));
tb.sendAttributelnt(“LED”, led_state);

// &5 maintain ThingBoard connection

Th.loop(); }

Ul 129 1wazBuavesldnnisidensie ESP32 Ay ThingsBoard
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o)

nipa.cioud

All: Devices

(m]

Dataily

[ atazav2s 220008 deviceoopaz
Latest telemetry
O 0221198 124327 deienten

T O sernamess pencetsange| [ Lot
0O w222 zzoz22

O 2w2nan

anagemmant

tram 40

temp o

Ui 131 wadwsuu ThingBoard
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Section 1.10 Rule Engine

Tnel ThingBoard Rule Engine LHuszuuditheliigldamnsadnnisiunisuszmadeyaifinimududou
Idlasaunsadi oz filtter nioudloid ennvosdoyai dsunangunsal 10T uaz Asset 7 1A 82709
LarT18UIaINT0ada trigger Tduannvats 1wy nsasruuudafew Wefidangunsalfidunidnaniinng

w3egunsal offline lUanszuy sdsausadsiatoyaludissuunmeuenle

d7uUsenauvas Rule Engine

Rule Engine Message : L‘T]usﬁamuaLLUUIﬂSQﬁ%Nm‘ffLWIu Message #199lusyuy 1w Yoy Telemetry
fidundeya Attribute 38 RPC call angunsaifeyaaniuzuesgunsal 1y \Wowsio ui3e snidnnsidense

Rule Engine Message azUsznousiy  Message D ImEJLfJuLasuﬁm%’msqsﬁ'amwmﬂm}gﬁu
wazflenannduluideseOriginator of the message Uaﬂiﬁagaﬂ;mﬁ Qﬂﬁ‘/\‘lu’]mﬂ Entity 9l5lu servers Type of the

message US¥LNYIUDY message LU Post telemetry 38 Inactivity EventPayload of the message : Si’fay‘a JSON

'
=

Afudoyailéinuaie Metadata nguvesdioya JSON fifudeyaiifededuy vestonm Rule Node
feufudutszneuitugiumes Rule Engine dvazvimiig Uizmama%’a;&aﬁ%’uﬁmﬂuu@iam%ﬂq waglvinagnsaoni
FsmsUszanana Heulvmsyiausinag ez Rule node 1y ns filter wie msiiiudoya uaznisuastoya
nsdasiedeyaseniudessuunieuen

Rule Node Relaton Rule Node asfimvwduius fu Rule Node 3uf Lolaemne
Amudiusazdesivssinmvosnmdiniug Tnsdeyaueenluds rule node duq azfesimsidonioulvves
audiiusiimnads Tnsunddeyarioenaniu “seccess” vido “failure” ilelannsnidonldinnisuszananaly
Rule Node & success awfasluil Rule node luu w3ain failure 2¥luviilu Rule Node lnusiely luuns Rule

node ¢ relation vawliidenldladn lnsanusaglaneuiainideuse Rule node Wiy
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@i:

rule chain
O vaam‘,.wg,, '®) 1 €2 Generate Report &) O
* ' Duplicate To Group En... e Ad

—_——

— message type
= Post atiributes or RP..

]

: 5] input p

i ¥ Device Profile Node RPC Request from Device

— originator type = message type switch 1y Entity Updated / Post telemetry
T oy 7 IsEntity Group Y = Message Type Switch
GRep e ). (Succes:) geType

RPC Request to Device

5Ufl 132 Root Rule Chain

Rule Chain Aemsihdiudszneusiequisauiudungueainisinnu aunsadiludanislads Menu
Rule Chain #39zwuiu Rule Chain m199 Milluszuu @mnsnaing Rule Chain Tuad inlulussuulalag Rule Chain
#8n Ao Root Rule Chain @lu Root Rule Chain 2¥UsznaunI8 Rule node N15¥119116199)

¥ o ¥ o

YBYRYNIULYIUIEN Input node F981119011970 Rule node duela

£ |

‘U@gﬂgﬂﬂd@i@lﬂé’ﬂ Device profile node WionmsaeuanfiowSeudioudouls  Alarm  rule
flanansasslalu Device profile wasgunsal

mndeyagnaedlifitigmmie Success aggnasoluiia Entity Group Liteflaz Process sioly ddlugs
Message type switch Lﬁaﬁwmida%’a;galﬂé’a node §alUlmsefU Message type fidadulaidnasdu attribute,
telemetry, RPC request 91ngunsal, RPC request VL‘LJET&E;iJﬂiajﬁ'uS]

Node Save client attribute vinmsduiinteya client attribute asgIudoua

Node Save timeseries vinn15Uufintoya telemetry asgrudeya

Node Log ¥n15Uudin RPC request log asgudaya

Node RPC call Request ¥11n13a4 RPC request VL‘LJETQE;‘LJﬂ'iaj‘LJmEmNﬁisq
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Device Profile Node

e profile

* —
¢ ? Debug mode §
Device Profile Node ! i §

[ Persist state of alarm rules

[ Fetch state of alarm rules

Process incoming messages from devices with the alarm rules defined in the device profile. Dispatch all incoming messages
with “Success” refation type.

g‘dﬁ 133 1519 debug mod

15 debug Yayalu Rule Node Tun1s Rule Node %néh aza1unsn debug Toyaidneaniiiensivaeu

Anugnaesasteya tilnen1siluds node wiiienit debug mod

Ul 134 nadwsainnis debug

waraniuaunsadiludy  tab  event iiegdeua event e ldleemindendu  debug

flagannsagloyaiuazeenlilaeglivis data, metadata uag error A199
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WWeu rule chains iadensudafiauluds Application LINE anuauluiinnvunm

VAABIN15Y11 Alarm vosgunIalsingg iauansa Alarm Uy Dashboard waguenaniiuay

a

nsdstoyaudaiieus1u Line Nitify n136aAn Alarm vasgunsal

nipa.cloud B Device profiles

O 0o o o o o

B Devics profiles

IR Entity view groups

Device profiles

o

ated time &

2022:11:21 22.00:06

20221118 104326

20221117 1471329

20221117 103536

20221019 16:15:08

20221019 16:08:58

20221019 16:07:54

Narme

1
Detalls Transport configuration

ESP32 Defat

device

P
sp32 Defat
5U#1 135 config alarm rule

aunsnsimMsudnsiaurasensalineg 1 Inewdhluasely device profile igunsal denlteglnaidiluds device

profile detail 9%l tab “alarm rule” Tanusardlusiaanle

TneAluaiuves alarm rule Juazausaserdaulunisadne alarm Junaztaulunis

nipa.cloud

. A

o]
]
o
L
2w
L

B pevice profiles

Device profiles

n

O 221121220006  ESP32 Defay
gampdganining A
0O 2022118104326 device Defat.
O 2020117141329 Example Defat
Ady v
0O 20221117 103536 Grop ESP32 Defat.
eate
[] 2021019161503 Temperature Sensor  Defat
Lol
O 2022109160858 esp32 Defat s Active allthe time @
Detalls. qumpiiganininangAs(tem
2021010160754 default Defa e el
Lol
Schedule: Active all the time @
Detalls: gampiindusunfoglusisitemp) @

g‘lJ‘Vi 136 create alarm

au alarm invulafeivuadeullivindl temp gendn 43 ewwalead wliinisude alarm

JaaufiagyininTaunskiaFeu WekeulanuinAn temp AN 25 ssrmialdod
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nipa.cloud

device-esp32

e detal

All: Devices ¢

O Ccrostedtioe 4 Name
¢ | Details Attributes Latest telemetry Alarms Events Relations >
[ 2022:1121 220006 device-esp32
Alarm status
Any - c Q
0O 20221118 10:43:27 devicetep —_—
O s e Created time 4 Originator Tye Severlty status Detatts
11 evice Example
2 > Qomgiigani . Active
[2022 1121 23:13:09 device.espd2 ks Griticalt Unacknowledged

Ga vev
G Al

gﬂﬁ 137 alarm tab

waanfidmuaAn matt publish TiRAuldwes Nty anansadilugdnia alarm u w3eliil device

el tab alarm wageanunsag detail nelule

Alarm details
Created time Onginatar
2022-11-21 2313:09 device-esp32

Start time Endtime

2022-11-21 2313:23 2022-11-2123:13:28

Tyoe Severky Status
aumliganinung Critical Active Unacknowledged

Details

=
“data"; "umgfiganininAogis?”
i

31]17" 138 alarm detail

'
a ]

189N UULUR cerate rule node wilafiazds alarm LU LINE Notification taefiagdl 2 d@u
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Q d <
= Filter -

@) = check alarm status

q = check existence fields

© = snakiiovon

= gps geofencing filter

=
(J; = message type

= message type switch

= originator type

= originstor type swilch

B8 6 6 .6

= seipt

¢ 8 8 o ® @ @ © @ 6

Jo

=4 Enrichment A

© 4 caiculatedelis (]

—_—
d - costomeratiobutes ()
T g i

E‘Uﬁ 139 cerate rule send alarm to LINE

Script node lnefldiiiy Transformation script node snufludiiaiingadddlun1sessuadnly
TneUsendlsn  metadata.message  HANTU  metadata.deviceName %Lﬂu%amaaqﬂmaﬁﬁﬁm alarm  way
msg.details.data  viseAe5uigves alarm Agldlaldlilumeuashe alarm 4y nedien debug mode

wialihelunisnsiaaeutoyaniends

nipa.cioud chains > ¢ Root Rule Chain (Root)

A Home

ution templates  CED)

< Rul

vents

13 Dataconverters

8 Debug mode

1 metadata.message-metadata.deviceName+" "imsg.details.data ;
2 return {msg: msg, metadata: metadata, msgType: msgType};

Test transformer function

Deseription

31]17'i 140 Script node

Rest APl Call Iﬂﬂﬁld%’au‘ja URL w83 LINE Notify f® https:/notify-bot.line.me/doc/en
miﬂimalﬁu‘ﬁ'ayja ?message=5{message} aslumemeludiu ${message} ﬁ%lﬂwﬁ'agﬂu metadata

Nagldundudennuiidduusasiounu LINE Notify
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https://notify-bot.line.me/doc/en/%20%E0%B8%A5%E0%B8%87
https://notify-bot.line.me/doc/en/%20%E0%B8%A5%E0%B8%87

call i

POST
[ Enable proxy
[ Use simple client HTTP factory

Without request body

Header Vaiue

Content-Type application/x-www-form-urlencoded X

Authorization

Ul 141 Rest API Call

# LINE Notify & @

Q TB-Device: device-esp32 Qquﬂqqn'jmn@iaﬂﬁSS

TB-Device: device-esp32 aaungigeaninUniagin4s

TB-Device: device-esp32 grinnfiganininiagiiss
TB-Device: device-esp32 gauvigigeninuUnaingii4s

TB-Device: device-esp32 gaunagfigeninnfiagiss

TB-Device: device-esp32 gaunafiganininfiagis 1

Ul 142 uansuadndnig alarm Tu LINE
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White-labeling
ThingBoard Web interface augalviinuaansafiagimun Logo viedlaglisieudou code 38 restart
service Tl mmiaﬁ%ﬁmum“qﬂ color, lcon wag facvicon Nlusgauuaa system admin o

Tenant uay Customer Admin Ul ¥ sync config lng default

=

Tenant tag Custormner Admin ag@1u130919 config White-labeling togla

o
o

System waz Tanant Admin a@wsadiagsan fvue Email server wag fua Email templates iefiay
interact AU user

Allow Systemn Admin 1un135 enable/disable white-labeling @msunsiay tanant

Allow Systemn Admin Tun135 enable/disable white-labeling d@msuLiay customer

Allow System Admin Tun1si1vum translation @150 component wag end-user

nipa.cloud

Application title

Website icon

Noicon

selected | X € Dragand drop a website icon image or  Browse file

100, * 9l or *pmg Image w

Logo

No logo

selected & Draganddropa logoimageor  Browse file

Ui 143 nswdsud msldnu oT Platform

Advanced Role-Based Access Control (RBAC) for loT devices and applications

ThingBoard Community Edition (CE) 9 support a1udasnsdesig main role 3 wan Ae System
Administrator, Tanant Administrator ag Customer user

Systemadmin annsafioy Manage tenants 18

Tanants : mmiaﬁ'% Manage Device, Dashboard, Customer ViLflu entities Y94 tenants

Customer user mmsaﬁ%@ Dashboard ez Device ﬁgﬂ assigned 14U Customer
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Section 3.01 Glossary

Tanant : 9z1dumsuen business-entity : Tngaguosinduynna vie 9sdns MIu Owner V89 device Ve
assets uay Tanant osanunsaiilavane Tanant admin, @usadilavaieaiu customer

Entity : mmmﬂulﬁ‘ﬁﬂ Device, Asset, User, dashboard, entity view wagyn entity mmimﬁ manage olne
ThingBoard

Entity Group (EG) : Entity Group 1ungudm3u entities fliu type #ieaifu onfaeg1s Ly Device Group,
Assets Group Iﬂ‘c’J‘ﬁl 1 Entity mmiﬂﬁ%lﬂumawaw Entity Group

Customer 1ng customer @1ans07iaguen Business — Entity : Ingazuaaindu yana vio asdng wiefld
Tanant Device Whag Asset Imaﬁl customer mmia‘ﬁ'%aqﬂu Tanant Oranization ¢ wagfa customer
memmﬁﬂwmﬂ user T customer wagiileviangany device, asset Tu customer

User : a@11150719% login 1#a1n913 Web ThingBoard uava1u15afiaz REST APl call, 118 Device uaz
Asset 01 Asset ﬁguLTJm Allow Tl way user Alu Entity 98¢ ThingBoard

User Group (UG) : 1ng User Group fifle EG (Entity Group) waziaiiuanunsanse Feature wilou EG
Tnessfunadeiiodnenenisiden ThingBoard Professional Edition (PE) aziina1u flexibility Tu terms dmsu
user, customer ua role Tun1s management g7 ThingBoard PE gn designed Winseunqulunisldanudmiu
businesses wa Enterprises ngfifl user groups %ane groups waefiandiianaiu usauisadiay interact AU

device wag Assets Mnilauriule

ThingBoard PE V.2.3.0 9zl feature security il support advance RBAC ﬁ'ﬁﬁ
luszuu ThingsBoard ansnsaasudwiuvesgnAlavatesedu Wy gnAnges (Sub-Customer) Hl¥audase
gunsalifletasdansdeyauazmsldoldegiatussdouuasiiussansam
Tnswadsilmnedmivesdnsidsruunsioududeurieimsudaifimsidouiidae
e Owner : Tnsusiay EG (Entity Group) iJuves 1 Owner uay Owner @nunsafiaziduldons Tanant uay
customer uAag customer @111503ile 1 Owner Lviﬂﬁ?u 01 customer owner A9 Tanant @7 customer
owner iiAvEviaifiauwin customer Wil way customer owner U customer Buq 1 customer

owner fina Sub-customer uaztuaansaduldnalesesu customer Tu ThingBoard
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Section 3.02 Customer hierarchy

ThingBoard support N5 recursive Ya3duTas customer Lélis1inguIu d1msu Sub-customer Taefi
Owner S¥AUY89 Root ﬂy'uﬁa Tanant lngwsag Owner 133zilanany Entity Group (EGs), User Group (UGs),
way Customer Groups (CGs)

Note : ufiaz Entity aza1u15afildue 1 Owner §5bsfinu Entity arunsadi ssidudruni sweanans EGs
waztJudruni wwas Owner iWsafuiiosann CGs awnsafiasdlanans customer lnsusias customer
anunsadizidu Owner 483 EGs, UGs, CGs

Legend: Notes:

Tenant
Root Level Owner) Owners.
( ) 1:m - one to many
Tm 1m 1:m Entity Groups (e.g. Device Group
: ) ~ = has only one owner)
Entity Group User Group i i
(EG) {UG) Group (CG)
: i i m:n - many to many
R i i (e.g. Device may
i Entity : ‘Customer belong to multiple
’ Entity | (e.g. Device) | | Entity | I User I (Owner) ] Device Groups)
1:m 1m 1m
Entity Group User Group Customer
(EG) UG) Group (CG)
m:n mn mn
. Entity . ‘Sub-Customer
(oo | (o] [om | [ s

1:m Tm

E‘Uﬁ 144 relations between those entity

® Generic roles

Inefiusiaz role W89 user group MALIVBININAIIMNTY group Weiaz user group zdilauAnils owner
winly Taefl role valazeeuli user group Weniufidndvn entities Mduves owner WHeniuuazyn Sub-

customer Review la31n@lag19919814

~ Tenant . Uger Group GPE ((R;:;':S,ZZOA?,
(Tenant A) (Device lAdrmns) (GPE A) Operation: All
User
(Bob)
Generic Role
(Resource: All,
Device Group Customer Group Operation: All}
(Group A) (CGB) T
Device Customer User Group GPE
(A1) (Customer By (Device Admins) {GPE B)
| |
Device Group User Lsgend;
|
Device
&

3‘1J17i 145 Generic roles
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User Bob awnsnflay perform axlsfildfuyn entity Aduves Tanant A u3e Customer B asulnil
Customer uaz Sub-customer 1Uuvas Tanant Weariu §3lad User Alice azanunse Prefrom azlsiilafiunn entity
fifures Customer B wazyn all sub-customer viaviun 1avfl alice waw Bob anunsafiazidnis Device B1 usiazilud
Bob wirtiuitaansadnis Device Al

®  Group roles

18 Group roles annsaiivz allow T map é’ﬁyjﬂ permission @%3U specific user group MAlanIg entity

group Laald special “connection” object 1 call group permission entity Tunsadanisidessie sewing User

Group, Entity Group Wag Group Role

Tenant
(Tenant A)
Group Role User Group Generic Role
(Readand |- GPE |~  (Group A (T;S:;tﬁ';’;gls) ~—{ GPE | (Resource: All
Write) Admins) Operation: All)
User User Legend:
Alice; Bob
(Alice) \ (Bob) | e |
Owner Entiti
Device Group Device Group l st S I
(Group A) (Group B) | Generic Role l
l [ | 'Group Role |
Device Device

(A1) (B1)

31]17'; 146 Group roles

el User Bob ag/lu group “Tenant Admin” LLa%mmsaﬁﬁlzﬁﬁaﬂiﬁiﬁﬁunﬂ tanant entities Tnevialuudn
Bob 3za1113a Control 19’1"17?0‘1/1m171‘a§j Device Group A uag Device Group B Tudau User Alice ﬁagﬂu “Group A
Admin”  annsafivsdndenns  reading/writing NN device ﬁaeﬂu Device group A &slafimnu  Alice
lilanansafieziuvieldom device 910 Device Group B Note: 1ieda7n Entity Group @wnsafiléud 1 Owner

Aldanunsa assign group role Wiffuyn user group wiefiazidu owner ey

Section 3.03 Example Use case
Smart Buildings: Separate user groups per facility
onegrenglifindsdansludiuveserns Tay Customer udndesnisiiazliannsaiiaznsaaeusyuy
HVAC, Usunaunsialail wag smart device 3u‘]1ummi e Building Manager Foansfivz design 141 share
dashboard unsa@uliiu End-user wag office worker LLazuaﬂ%’mﬁuJu Engineer fi¥ufinveuluns maintenance

aulafag interest @01uUy device WU SUNTHILADULLDTLAULURNLHBIANAIAINI N UNTIN A
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@3U Requirement

® Supervisors :
Foamsitazeuenyn device fiagluenas uazanansaiiazaine dashboard wuuriwunaiedls
usilsianansaringa dashboard fignaiialag usergroup Auansnaiu

® Facility Manager :
aug il Provisioning device Tusl dmsuusiay facility 16 uazivuninasilun1sdanig user uazinnun
dashboard

® End User:

sy wbieulaaniuzves facility lewintdu 9 user Wy owner

Supervisors :Imaﬁ;ﬂ‘ﬁ’%ﬁm Create User Group Wene “Supervisors” Wag Dashboard Group
“Supervisors Dashboard” tngiiidmanefie aug sl Supervisors @13150#3¢AN15 Dashboard Tu group

“Supervisors Dashboard” usay Entities auluszuu aganusasulaviniu

Step - 1 Create Dashboard

SuanELAUT Dashboard Group wagnaUyl “+” 9InuUAse “Supervisors Dashboard” wagnaUy
“Add ”

g‘lﬁi 147 Create Dashboard
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Step - 2 Create 2 Role

Tay Role 71 1 “All Entities Read-only” mmiaﬁ%aqmmﬁﬁmn entitiesi3uan select click “+”
mnﬁ?w??ﬁa “All Entities Read-only” den Role type “Generic” Wag Permission resource wondu “All”
wazdImiu Operation “Read”, “Read Attibuted” waz “Read Telemetry” Nt click “Add”Tag Role 7 2
“Entity Group Administrator” mmsaﬁ%aqwmﬂqﬂaéwﬁmmﬂ Group

3uan select click “+” moludade “Entity Group Administrator” @an role type “Group” uag

permission @115U operation “All” 901U click “Add”

Naine »
Entity Group Adminstrator

Group.

Gescription

Permissins

Gpatations *

gﬂﬁ 148 Create 2 role

Step - 3 assign role to user group

Tu section group click “+” (add entity group)

Pnthuiite “Supervisors” uay click Yy “add” flagiiu “Supervisors Group” Wi Click vy
“Supervisors Group” 1 af 2zl menu uamaTusMEINTY click U “Pen” uazidon “Role” uay Click “+”
1800 Role type “Generic” uaztdan “All Entities Read-only” Tusden click “add”click “+” 8n#l maluiden
role type “Group” wagideon Role “Entity Group Administrator” 1den type “Dashboard” wazndtani don

“Supervisors Dashboard” Tu Entity Group
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31]"7; 149 assign role to user group

Facility Manager : 1ng19y create customer entity wond1m5uLAazIAIS %30 Group d1M5UB1AS
ImgazLily Facility Manage user account laedi Default a1y Group “Customer Admin” wagaunsafiaz

design dashboard, provision device, end user 1§

Step - 4 add Customer Hierarchy
Tu Customer Hierarchy click “+” gl Title Aade “Building A” &1 click “Add” %&3a7n click
down-down menu icon “All” U7 path Building aUser GroupsaCustomer Admin saly click “+” 7i Path :

“Customer Admin User” alumimun email address @13 instance lagld alic@nipa.cloud 2101y click “Add”

a

YLLANINUIANG Activation link Aziltaanuduun click “OK”

B Allow White Labefing

Home dashbrart & Hide homa dashboard toolbar

Country

City Statef Provinea Zin{ Postal Cade

Address

Address 2

gﬂﬁ 150 Customer Hierarchy
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End Users : 310t login “Alice”, Admin Building A Way create lavane  Dashboards
\Wainii Dashboard pang wasanniu click “+” \eldan “Create new dashboard” fstie Tudauves dashboard

“End User Dashboard”ag click “Add” Lﬁlaﬁ%a%ﬁﬁ Dashboards

nipa.cioud

All: Dashboards /' + £ C Q
O cresedtioe & Tita
0O 20221102144026 End User Dashboard 2 £ 8

3‘1]17; 151 Enduser

neulazid Create read-only T4 user augaiﬂﬁﬂ%}ﬁmmiﬁ%ﬁmuﬂ “End user dashboard” 19U user
i login Wszuulpe user @330 read-only Tnglyausaitnds admin menu

Ingidon Customer user Tu user group wdaentu click “+7 waglnedl Email address 74 test 1y
bob@nipa.cloud click “add” aziint1 window user activation link Fuan click “OK”

click user i create W& check ndes “Always full screen” wagidon “End User Dashboard” lu menu

\d3@n Dashboard
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mailto:bob@nipa.cloud

nipo.cloud

Customer Users: Users

O ot & -

o
| bobnina tloud

0O z22noziznz

Flest Ngnme
Last Name
escription
i1 5
[ Always fullscreen
Erd User Dashboard &
e Jashtsard " B8 Mide hame dashtoard tooBar

31]17; 152 Create Read-only 1# User

Section 3.04 Scheduler

ThingBoard #ael¥inaidninvuanisfianssu type #aq ¢ens schedule configuration 7 Flexible
ThingBoard Schedule 1JuffvuAAS 13817 schedule configuration Lﬁ'aﬁmamiiﬁéf’; scheduler event
au3udunsiay uwar Rule Engine Message q¥Qn generate 1N event 7i confic 1imdefu Rule Engine
Message Wy Message ﬁgﬂ Generate 3¥gn forward Ui Rule Engine way Process selaei3ua1n Root Rule
Chain

Reports Server

Oy Scheduler Rule Engine

\ @ Message Sal %
Rule

‘é?( ¢ Chain

Update
Autributes

O pei

Entity [
Group

(o0

5 1" 4
& \.;:.l A

a

3U% 153 Schedule
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Scheduler Administration
lpe#l Tanant Admin wag Customer User @unsa¥iag config Scheduler event Tu

ThingBoard

nipa.cloud

Scheduler events = (3

O  createdtime Name Type Created by Customer

31]17; 154 config scheduler

Inefini Scheduler Events aigzymﬁ%‘ﬁﬂ update, add %38 delete scheduler event uag lneyini

Scheduler Events @ansafivztnauslalu 2 mode list view %38 Calendar view asnsaidenaguglanguaueans

nipa.cloud

Scheduler events (i (&) + Qe

O createdtime 1 Name Type Created by Customer

| List view | | Calendar view |

No scheduier events found

31]17; 155 Ynaualety 2 mode list view %38 Calendar view
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Tnefilu Mode Calendar View Scheduler Events vaadrvuanisisuanadiu Lables fafusnu Schedule

nipa.cioud

Scheduler events = 3 + Q cC
Calen
November 2022 Mon doy < >
Sun Mon Tue Wed Thu Fri Sat

gﬂﬁ 156 Mode Calendar View

108 default calendar fiwanau type month Tnuii calendar view type Dropdown sglitaaululd view

type 5‘14‘]1(31' auNsaL@aen view type 1)
Month / Week / Day / List Year / List Month / List Week / List Day / Agenda Week / Agenda Day

Tnganunsnfioy create scheduler event lwsilélag click “+” fiyuvanuunns Edit Scheduler Event Dialog

ayUsznaume 2 gUluu Configuration uag Schedule

Name *

Configuration

Event type*

gﬂﬁ 157 Edit Scheduler Event Dialog
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Configuration msﬁmuwﬁwaqmﬂﬂﬁ Set Event Type Wag Parameters N15 Configuration Event anunsalden

Event type 1)

Schedule ﬂ']iﬁ’lwuﬂﬂ’liauiy’lmlﬁ set Event Schedule Configuration 161

Name *
Configuration Schedule

Timezone *

Asia/Bangkok (UTC+07:00)
Starttime
£ 02/11/2022, 00:00

2 Repeat

Repeats *
Weekly

Repeat on

OsOmOT 8w OT OF Os

Endson*
1 07/11/2022

gﬂ‘ﬁ 158 set Event Schedule Configuration

Schedule Form & Parameters anudl

 Timezone - Timezone fifuualu Schedule event QN processed
®  Star Date/Time - date/time fifwuniniialns Schedule event 3uvheu
e Repeat - uA Schedule event M99 1 9131781 1158 ¥ieh
® Repeats - Repeat rule annsofiagindu Daily %38 Weekly
® Repeat on — @unsalglanu Weekly Repeat rule g Specifies weekday Tilolus? Schedule event
Surhe
® Endson- ’J'uﬁéuqm Schedule event
Seyanaudi A63-1-(2)-019 161
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Schedule Event Types

Tuns Configuration Event Type @138 Select event ﬁﬁagj %30 specified type loos

Custom type

el Custorn type 14 default scheduler event configuration @3 message structure

Event type *
custom

Originator

@ singleentity (O Group of entities () Entities group owner

Tive owvice
Device ~ esp32

Message type
Post attributes.

Message body *

3=1
2 "keyl":1
3}

31]17; 159 default scheduler event configuration

® Originator - e message originator annsafazidu Entity 19 19U Device, Asset etc. %30 Group of

Entities 61l3isgy scheduler event entity ﬁu%gmﬂuﬁ’sﬁ'u

® Message Type - message type “‘Z”Jluagjﬁ'u Rule engine message type annsaiiasdu existing message
type 38 customer 81ludiins specific scheduler event type agfioindu message type

e Message body - Ingii Message Body aylglugunuureag JSON

® Metadata - lngguLuUves Message Metadata ﬁ]zLi‘JusLugULLUU key/value
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Generate Report

Event type *
Generate Report

Report configuration

Masa URL*
https://iot nipa.cloud Dashboard *

Dashboard state parameter value
Asia/Bangkok (UTC+07:00)

8 Use dashboard timewindow Timewindow () History - last day

[ Sy—
feport-5diyyyy- MM-dd_HH.mm:ss)

4 Use current user credentials
Gengrato et regort

Cancel Greate

31]"7; 160 Generate Report

aua i schedule @314 report lela feature #i support fifle reporting feature

Email configuration

samitthichot@nipa.cloud

sutioct
Report generated on %d{yyyy-MM-dd HH:mm:ss)

sosy*
Report was successfully generated on %d{yyyy-MM-dd HH:mmiss).
See attached report file,

Cancel Create

31]“7'; 161 Generate Report

® Report Configuration
O Base URL - In® base URL w84 ThingBoard Ul asiiszidndaléan Report servers
O Dashboard - Iagii Dashboard suazlddmiu Genaration Report
O Dashboard state parameter value - l4lunns specify target ¥99@01Ug Dashboard @115
generation report annsaiiae set @i’j\uﬂu automation &

O Timezone - 1{u Timezone Tu target dashboard ila present Tun13 Report
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O Use dashboard timewindow - 519“?@ Configured 157 timewindow Tu dashboard Tudiuaes
target i report 3ggn generate Tuizijﬁy’u

Timewindow - Tun13 specific dashboard timewindow fagldluseninanis generate report
Report name pattern - Tngazidu Patten ‘Uaﬂ"ﬁ'a file ﬁﬁm%’u generate report

Report type — ludgiutlagilunisimun type ¥4 file report laedl PDF | PNG | JPEG

o O O O

Use current user credentials - §13n15/9un credentials @113 user 7 create Suazviinisiy
configuration fifnun wa file ﬁgﬂ process LLé”J%Qﬂ download Ing Auto 91 generate report
@39

® Sent email - £ set email message Sneufids email a¢ attachment report LU

® Email configuration

From — from address

To — comma ey address list U84 recipients

Cc - comma ey address list

Bcc - comma Wag address list

Subject - mail subject dnunsadiazifia date-time Téann pattern 1l %d{date-timepattern}

0 O O O O O

Body - mail body ansofigiiin date-time 16910 pattern 1 %d{date-timepattern}

Update Attributes

a9 schrdule update vadludau attribute d1%3U entity 138 entity group

et type
Update Attributes

Target

@ singleentity (O Group of entities (O Entities group owner

Ty Device®
Device ~ esp32
Server attributes

Server attributes

Server attributes.

test

gﬂ‘ﬁ 162 Update Attributes
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® Target - fA® target entity ¥4 attribute firnsay update wazasafisduwuunils entity
(ex. Device, Asset etc.) #3® entity group
® Entity attribute scope - A® Scope il update attribute @unsaidien Specified Tu target 7i device

entity 17 lnefianusaidenlans Server attribute way Share attribute

® Server / Share attribute - lun1519 Key/Value \Uu representing attribute fily update values

Send RPC Request to Device

E]‘lgiy,’m'ﬁ'%lﬁ schrdule command (RPC call) Uil device %38 group d1w$u device

Configuration

Eventtype *
Send RPC Request to Device

Target

O single device (@) Group of devices () Devices group owner

Select entity group *
esp32

Mathod *
setTem

gﬂﬁ 163 Send RPC Request to Device

o
Y o

® Target - Target device ﬁazgndammsadﬂ idu Single device wo group
* Method - 37i2¢l4 Call RPC

® Params - .U Params Call RPC ﬁL‘TJu'gﬂLLU‘U JSON
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Schrduler Widget

ThingBoard agt¥u provide ability lun1s manage schrduler event g Schrduler event 138 Report

Schrduler Widgets Fududuniwes Schrduling Widgets Bundle

nipa.cioud

Schedulerevents = 3
O  crestedtine 4 Name Type

0O 2022103101930 test Send RPC Request 1o Device

gﬂﬁ 164 Cheduling Widgets Bundle

Cranted by Customer

Tudiuwes Schrduler event widget fiwmilouiu Schrduler event page WarUINIINUUAIITONAE

customized fuAfinvual’ @m3u custom scheduler event type wag fegnstnsanadu Confie d159 dmsu

Custom event type Tu advance v widget config
<form #myCustonConfigForm="“ngForm”>
<mat-form-field class="“mat-block”>

<mat-label>My custom field</mat-label>

<input name=“myField” #myField=“ngMdel” matinput [ (ngModel)]>=

<“Configuration.msgBody.myfField” required>
<mat-error *nglf=“myField.hasError (‘required’)”>
My field is required.
</mat-error>
</mat-form-field>

</form>

”zgr:g'n,a‘mﬁ A63-1-(2)-019
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nipa.cloud

Ttie *

scheduler

Scheduler events = (3

Settings Advanced Actions

O  tame 4 Type Created by Custe Custom event types
Send
O e RPC " Scheduler events (Custom) I Bl
il
Device Oiplay name Typensmes
Scheduler events Custom

M Display originator entity select
1 Display message type select
B Display message metadata table

Configuration HTML template * Tidy 03
1+ <form #myCustonConfigForm-"ngForm">

2 <mat-form-field class=~"mat-block">

3 <mat-label>My custon field</mat-label>

4 <input name="myField" #myField="ngModel” matInput [ (ngModel)]-

"configuration.msgBody.myField" required>

5 <mat-error *nglf="myField.hasError ('required') ">

6 My field is required.

7 </mat-error>

8 </mat-form-field>

5UTl 165 HTLM template
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%9 - wEnNa : AT.PAANA YaEN
ﬁ%mﬂwmﬂwﬁu : Chief Executive Officer & Founder, Nipa.Cloud

munuslulasenis : Project Owner

Uszinyaanslulasens

#0uUNNY : USE 400 walulad 9190 1@auil 72 81A15 Nan WsANLIAY U 4 19 407-408 auULISNTS

AR

WYIUE5N LIAUNSSN NTAMNAIIUAT 10500

UszaanTsAnen :
1983 - 1987
1981 - 1982
1976 - 1980
Uszaunsaln1sineu :
1996 — Present

2002 - 2006
2002 - 2003
1999 - 2000
1988 - 1995

Cleveland State University, Doctor of Engineer
Youngstown State University, Master Degree in Engineering

Chulalongkorn University, Bachelor of Science in Engineering

CEO and Founder’s, Nipa Technology Co., Ltd.

Chairman, Board of Directors, Asia & Pacific Internet Association (APIA)
Executive Committee Office of Science and Technology (NSTDA)
Director, Thailand Science Park, NSTDA

Senior Research Scientist,

NASA John H. Glenn Research Center, Cleveland, Ohio USA

ﬂ')'lﬁJL?U'EJ'J‘U'mJULQW'Iz‘I/I'N : Cloud Technology researcher and Digital transformation specialist.

NAIUNBIUNA

22 research publications published in refereed journals and articles globally
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aav

%o - wwena : §Aivs duning
Aunueeutaguu : General Manager, Cloud

aunualulasens : Project Manager

Wsans : -
A071uT194 1 NIPA Technology Co., Ltd. @l 72 81A15 nam Wsauwiag S 4 e 407-608 auwaSeynss

o9

WYIUE5N LIAUNESN NTIMNAIIUAT 10500

Uszifn1sAnu :
2003 - 2010 1 Bachelor of Business Administration, Program in Information Systems
Rajamangala University of Technology Krungthep
ﬂi%ﬁUﬂ’]iﬂjﬂ’]iﬁ']Q']u :
2015 - 1 General Manager - NIPA Technology Co., Ltd.
Present
2013 - 2015 : [T Teacher - Phetkasem Management Technological College
2004 - 2007 :  Lecturer - D Computer Co., Ltd.
HASUTHLY :
2020 - Present  :  audmugiungilungundnsiost Intel® Data Center Solution 13eausi®e (Intel®
Server System Data Center Block) #1eUsza7a (Intel® Processor) #ueAUaN
(Intel® Optane Memory) miedaifiudeya (Intel® SSD) wihesudsioya
(Intel® Network Card) waz@anuisusmsinnislunauninsdueivesduna
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%9 - wENa : BYY WUAIITUINA
Aunieaudagiu : Test Lead QA

aunualulasans : Software Developer

#07UNYU 1 NIPA Technology Co., Ltd. 1a%#1 72 1a15 nav nsauuiay 4u 4 vieq 407-408 aUULATYNT
WURUNSN WAL NTWMNEMILAT 10500

Uszifn1sAnu :

2004 - 2007 . Bachelor of Information Technology, Suranaree University of Technology
Uszaumsaln1sineu :

Nov 2020 - Present :  Test Lead QA - NIPA Technology Co., Ltd.

Jul 2020 - Oct 2020 1 Test Manager - Buzzebees

Oct 2019 - Jun 2020 1 Senior QA - Azure Computer Thailand Co.,Ltd.

Nov 2018 -Sep 2019 1 Lead Software Tester — TP Talent Company

Aug 2013 — Apr 2017 1 Software Tester — SoftSQ Company Limited

Sep 2010 — Aug 2013 : QA Engineer — NetSolution Source Force

Dec 2009 - Jul 2010 :  Test Website Engineer — White Sparkle Jewerly Thai

Apr - Nov 2009 1 Software Tester — Aware Corporation Limited

Sep 2008 - Feb 2009  : Software Tester & Support — Puumsoft company

Feb- Sep 2008 1 Software Tester — SDL International Co.,Ltd.
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%9 - wwEnNa : NTNUS UIAY ' !..: '

ﬁﬁLLﬁﬂﬂﬁﬂu‘ﬂ%qﬁu : Software Developer & System Analysis

aunualulasans : Software Developer

nsans : -
#0119 : NIPA Technology Co., Ltd. @il 72 81A15 nav Insauwiey 4 4 s 407-408 AUULATYNTS

WUNUNIN LUAUNTA ATINNUNIUAT 10500

Uszifn1sAnu :
2014 - 2018 1 Bachelor of Science, Program in Information Technology
King Mongkut’s University of Technology Thonburi
Uszaun1salnsyiney :
2019 - Present  :  Software Developer & System Analyst — NIPA Technology Co., Ltd.
2018 - 2019 1 Software Developer - NIPA Technology Co., Ltd.

ﬂ?ﬂut‘?i&]?%ﬂmyLQW’]&‘Vl'N :
Development skill
e NodelJS Programming
e  Basic Go Programming
e Java Programming
e JSP Web Programming
e Basic Programming with Cobol
e Web Automate Testing with Robot Framework and Selenium2Library

e Worked with Agile environment
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Yo - wwEna : Yuwa Auuun
ﬁ’]LLmiNﬂu{]wﬁ'u : Software Architect

aunuslulasenis : Software Developer

#0119 : NIPA Technology Co., Ltd. @il 72 81A15 nav Insauwiey 4 4 %es 407-408 AUULDTYNTS

WUNUNIN LUAUNITA ATNNUIUAT 10500

Uszifn1sAnu :
2015 - 2019 : Bachelor of Science, Program in Computer Science
King Mongkut’s Institute of Technology Ladkrabang
Uszaumsaln1sineu :
2019 - Present Software Architect - NIPA Technology Co., Ltd.
2018 - 2019 : Software Developer - NIPA Technology Co., Ltd.

ﬂ’J']SJL%EJ’J%']QJULQW']&‘VI'N :
e Agile Software Development
e Software Architecture Design & Patterns
e Software Design Patterns
e Clean Code Architecture
e Cloud Computing
e DevOps
e ASP.NET Core
e TypeScript, JavaScript

e (Golang
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Yo - wwana : Myfal Yulseasy
Aunieauddagiu : Chief Technology Officer (CTO)

aunuslulasanis : Solution Architecture Engineer

d0udivney : NIPA Technology Co., Ltd. @dl 72 91A15 nav nsanuaw U 4 Fos 407-408 aULLISYNTS

o9

WYUE5N LIAUNSSN NTAMNAIIUAT 10500

Uszifn1sAnu :
2016 - Present Master of Science, Program in Information Technology Management
Mahidol University
2009 - 2014 : Bachelor of Science, Program in Computer Science
King Mongkut’s Institute of Technology Ladkrabang
Uszaun1salnsyiney :
Jan 2019 - Present Chief Technology Officer (CTO) - NIPA Technology Co., Ltd.
2016 — Dec 2018 : Cloud Architect Specialist — NIPA Technology Co., Ltd.
2016 — Dec 2018 : System Application Programmer - Billme (Thailand) Co., Ltd.
Apr — Mar 2016 : Co-Founder & Development Team Leader — ODEO Solution Co., Ltd.
Dec - Mart 2014 : System Engineer — True Digital Content and Media Co., Ltd.
Apr - Nov 2012 : Enhanced System Administrator skill and Ruby Programming — TARAD Dot
Com Co., Ltd.
Tuayn / nzieu :
2018 - 2020 : Certified Kubernetes Administrator — Cloud Native Computing Foundation

Certificate ID Number CKA-1800-0932-0100

2017 -2020 : Certified OpenStack Administrator — OpenStack Foundation

Certificate ID Number COA-1700-0364-0100

System Administrator skills

Specialist of OpenStack, cloud computing technology
Specialist of Ceph, distributed storage system

Specialist of Zabbix, enterprise network management system
Linux Specialist (Debian, Ubuntu and Red Hat)

Web application and System Security

VMware vSphere (ESX, ESXI and vCenter)
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e MySQL Multi-Master with Galera
e Automate tasks & deployment with Ansible
e Check Point, Juniper, SonicWall, Palo Alto and Open Source Firewall
e F5 Global Traffic Manager and F5Load Balance
e [T Technical consult
Development skills
e Specialist of PHP framework for Laravel, Codelgnitor and Yii
e Frontend Programming (Vuejs, jQuery, Javascript, CSS)
e Web Automate testing with Ruby and Watir
e Basic programming with Ruby, JavaSE, Python, Scala and Shell Script
e Worked with Agile environment

e [Experience with Git

HAITIRIUN ;
2020 - Present  :  Audmugiungilungunnsiosi Intel® Data Center Solution 1A38susive (Intel®
Server System Data Center Block) #1eUsza9a (Intel® Processor) #iieAMaN
(Intel® Optane Memory) miedniivdeya (Intel® SSD) wiesudsdoya
(intel® Network Card) uagganluasusmsdnnistungunindnivesduna
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%9 - wENA : ANNGY Reviiey
Auveauidagiu : Principal Engineer

aunuslulasenis : OpenStack Engineer

a0y : NIPA Technology Co., Ltd. @dl 72 91A15 Nav InsauuaN T4 4 Feg 407-408 AUWITYNT

WUNUNIN LUAUINTA ATNNUNIUAT 10500

Uszifn1sAnun :
2009 - 2013 : Bachelor of Science, Program in Computer Science
King Mongkut’s Institute of Technology Ladkrabang
Uszaun1salnsyiney :
2016 - Present : Principal Engineer, Cloud Innovator - NIPA Technology Co., Ltd.
Nov 2013 - Present : Research new feature of OpenStack
Nov 2013 - May 2014 Teacher Assistant Administrator Course — Mahidol University and [T
Bakery
Jun - Nov 2013 : System Engineer “Clusterkit” — Clusterkit Training Center and True
IDC
Tuayyn / nzieu :
Jan 20, 2017 :  Mirantis Certified Administrator for OpenStack (MCA200)
Mirantis License 200-089-673
Aug 2015 — Aug 2018 :  Red Hat Certified System Administrator

Res Hat License 140-175-498
Sep 2014 — Oct 2017 1 Red Hat Certified System Administrator in Red Hat OpenStack
Red Hat License 140-175-498
U398/ : OpenStack

AULYLIYIRYLANIEN : OpenStack
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%9 - uwana : Useiu ygysen
Auvieauidagiu : System Engineer

aunuslulasenis : OpenStack Engineer

Wsans : -
A071uT%194 : NIPA Technology Co., Ltd. il 72 81A15 nam Wsauwiag $u 4 e 407-608 auwaSeynss

o9

WUNUNIN LUAUNITA ATINNUNIUAT 10500

Uszaan1sAne :
2015 - 2018 : Bachelor of Engineering, Program in Computer Engineering
Kasetsart University
ﬂi%ﬁ‘Uﬂ']ii\jﬂ']iV‘i'N'm :
2019 - Present System Engineer - NIPA Technology Co., Ltd.
2018 : Internship (Network Operation & Maintenance) — Triple T Broadband, PLC.

ﬂ’J']SJHdJ.EJ’J%']QJULQW'WVI’N :
Development skills
e Manage code with GIT version control.
e Develop application with C#, java, PHP python language with backend MySQL, Mongo.
e Load test webserver with JMeter.
System Engineer skills
e Install, manage and tunning Galera MariaDB cluster.
e [nstall and manage Ceph storage cluster.
e Install, manage, and troubleshooting problem in OpenStack cluster.
e Install and manage Logstash-Elasticsearch-Kibana cluster.
e Install and manage Kubernetes cluster.
e Install and manage High available Load balancer using Nginx
e Written Script with BASH, Ansible, Python.
e Basic knowledge and troubleshooting for network
Senior Project

e System of Infrastructure as a service for Department of Computer Engineering (CPE Cloud)
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%o - wwana : Jnuadve] YSuninindqp
ﬁﬁLLWﬂﬂﬁ’lu‘ﬂﬁJqﬁ'u : Senior System Engineer

aunualulasanis : Network Engineer

Wsans : -
A071u7194 : NIPA Technology Co., Ltd. @ 72 81A15 nam Wsauwiag $u 4 e 407-608 auwaSeynss

o9

WUNUNIN LUAUINTA ATNNUNIUAT 10500

Uszifn1sAnun :
2009 - 2012 : Bachelor of Information and Technology Engineering
Mahanakorn University of Technology
2007 - 2009 : Diploma in Industrial Electronics
Thatum Industrial and Community Education College
Uszaun1salnIsyiney :
2015 - Present  :  Network & System Engineer - NIPA Technology Co., Ltd.

ﬂ’J']ﬁJL‘?iEJ’J‘U’mJULQW’WVI'N :
System Administrator skills
e Designed and configuration core network of Data Center
e Traffic Engineering via BGP
e  Expertise in Data Center infrastructure and Network Operation services, providing to the customers
in colocation.
e Designed and implemented Datacenter products such as Cisco, Arista, Brocade, HP

e Designed and modified the electrical blueprint of DC
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Yo - wwana : wieIsiw Anaitud
Aunieaudagiu : Lead System Engineer

aunualulasanis : Network Engineer

d0udivney : NIPA Technology Co., Ltd. @dl 72 91A15 nav sauuaw U 4 Wos 407-408 aULLISYNTS

o9

WYUESN LIAUNESN NTINNAIIUAT 10500

UsziRn1sAng :
2006 - 2008 : Bachelor of Engineering, Program in Computer Engineering
King Mongkut’s Institute of Technology Ladkrabang
Uszaunsaln1svineu :
2020 - Present 1 Senior Network Engineer - NIPA Technology Co., Ltd.
2017 - 2020 1 Senior Network Engineer — Digital Government Development Agency (DGA)
2016 - 2017 1 Senior Network Engineer - MFEC (Cisco Gold Partner)
2013 - 2016 1 Network Engineer — Electronic Government Agency
2012 - 2013 1 Network Engineer - Netbright Internet Solution Co., Ltd.
2011 - 2012 1 Network Engineer — United Information Highway
2009 - 2010 1 Network Engineer — Unified Communication Co., Ltd.
INVLA :

® Software Define Network: OpenSDN, ONOS, OpenDaylight.
® Cloud Computing: Openstack, Google cloud platform.
ﬂ’NﬁJL‘TJISJ’J‘U']w"LQW']S%'N :
® |Pvd Routing: RIP, OSPF, EIGRP, IS-IS, BGPv4 (RR and Confed), MP-BGP
® Pv6 Routing: RIPng, OSPFV3, IS-ISv6, MP-BGP, Dual Stack IPv4/IPv6, IPv6 Tunneling
®  Multicast: PIM-DM, PIM-SM, PIM-Bidir, SSM, MSDP, Anycast RP
® FEthernet Switching: STP, MSTP, 802.1Q, 802.1x, VTP, LACP, SPAN, HSRP/VRRP, VSS, QoS, Open
vSwitch, Linux Bridge
® MPLS: LDP, RSVP, L3VPN (VRF), VPLS, H-VPLS, MPLS-TE, Fast Reroute, QoS, Multicast VPN, 6PE,

6VPE
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Carrier/Metro Ethernet: QinQ, EVC, Bridge Domain, REP, G.8032 (Ethernet Ring Protection), 802.3ad,
802.3ag, MEF services — VLL (EINE), VPLS (ELAN), IP-VRF, VRF-Lite

Data Center: L2/L3, Port Channel, VDC, VPC & VPC+, FEX, MLAG, FabricPath, VXLAN, OTV, LISP,
BGP-EVPN, OVSDB, Palo Alto NGFW, Load Balancer, VMware, NFV/AFV, Nexus 9K/TK/5K/2K, UCS
Rack/Blade Server (B & C Series), SAN Switch

Software Defined Networking (SDN): VMware NSX, Cisco ACI (APIC + Nexus 9000), SDN Controller,
3rd Party Integration (Palo Alto Firewall, F5 Load Balancer, VMware vSwitch), Arista CVX,
OpenStack Neutron Network, OpenFlow, OpenDaylight, Mininet

Network Function Virtualization: vRouter (namespace), vSwitch (openvswitch, linux bridge), FWaaS
(iptables), LBaaS

Storage Area Network (SAN): FC, FCIP, FCoE, Multihop FCoE, iSCSI, SAN OS

DWDM: Sponder, Transponder, Xponder, Mux/Demux, ROADM

Security: Firewall, IDS/IPS, GRE, IPSEC, DMVPN, GET VPN, SSL, AAA (RADIUS, TACACS+), Linux
Firewall (iptables)

Network Operating System: 10S, 10S-XE, I0S-XR, NX-OS, JUNOS, Arista EOS, Cumulus, Pica8, OVS
Operating System: CentOS, Ubuntu, Window Server

Cloud: OpenStack community, OpenStack commercial (Huawei)

Hypervisor: KVM, QEMU, VMware

Programming: Python and C

Automate Tool: Ansible, Pupet

Sniffer Tool: Wireshark, TCPDUMP

NAIUNBIUNA

Advanced Info Services Plc (AIS)

Implement and deploy VXLAN with MP-BGP.

Implement and deploy OTV

Sukhothai Thammathirat Open University

Implement and Replacement network infrastructure and data center (Nexus 7K, Cisco 6504, Cisco
3750 and Cisco 2960)

Implement Cisco UCS B-Serie Solution

Implement VMWare solution

Implement SAN Storage solution (IBM V7000)

PTT Rayong Site

Implement Nexus 5K and 2K (vPC, FEX, FCoE, SAN) Solution

Muangthai Life Assurace
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e Implement Cisco UCS Server B-Serie Solution
e Implement VMWare solution (vCenter)
Intellectual property
e Implement and replace the network infrastructure (Cisco 6508, Cisco 3750 and Firewall ASA5540).
e Implement Cisco UCS B-Serie Solution
The Prince Royal's College
e Implement and replace the network infrastructure (Cisco 3850, Cisco 2960 and Firewall

(Fortigate).
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¥o - wwEna : algns WaguLasy
Auvieauidagiu : Operation Manager

aumslulasenis : Operation Engineer

(-

#0119 : NIPA Technology Co., Ltd. @il 72 81A15 nav Tnsauwiey 4 4 %es 407-408 AUULDTYNTS

WUNUNIN LUAUNTA ATNNUMIUAT 10500

UszdRn1sAnu :
2014 - 2017 : Bachelor of Science, Program in Information and Communication Technology)
Sripatum University
2012 - 2014 : Computer/Information Technology Administration and Management
SIBA College High Vocational Certificate of Computer Applications (M.C.A.)
2009 - 2012 : Computer/Information Technology Administration and Management
SIBA College Vocational Certificate of Computer Applications (M.C.A.)
Uszaun1salnsyiney :
2018 - Present : Operation Manager - NIPA Technology Co., Ltd.
2017 - 2018 : Lead IT Infrastructure — Bluefinix Digital Co., Ltd.
2015 - 2017 : Microsoft Student Partner — Business Lead, Microsoft
2014 - 2015 : Live Broadcasting on Internet — MaxLive TV
Mar - Jun 2013 : Internship — PROEN Internet
2011 - 2013 :  System Administrator — SIBA College

ﬂ’J']ﬁJL%EI’HI']QJULQW']%VI'N :

System Administrator skills

Technology Infrastructure with working and operations public cloud Thailand

Specialist of OpenStack, cloud computing technology

Specialist of Ceph, distributed storage system

Specialist of Zabbix, enterprise network management system

Specialist of Proxmox, Cluster, OpenShift, Kubernetes, Docker, Nginx, HAProxy, MariaDB Galera,

Consul, Prometheus, Grafana, Ceph
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Development skills
e Specialist of DevOps automate CI/CD use tools Team City, Gitlab, alter developer activity to slack
and Strong knowledge Cloud computing and DevOps.

WNAIUNBIUUA ; -
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Yo - wwana : wWiin1 lsausni
ﬁﬁLLWﬁﬂﬁﬂuﬂaqﬁu : Senior System Engineer

Aunuslulasanis : Operation Engineer

#0119 : NIPA Technology Co., Ltd. @il 72 81A15 nav Insauwiey 4 4 s 407-408 AUULDTYNTS

WUNUNIN LUAUNTA ATNUIUAT 10500

Uszifn1sAnun :
2014 - 2017 : Master of Science, Program in Information Technology
King Mongkut’s Institute of Technology Ladkrabang
2007 - 2011 : Bachelor of Science, Program in Information Technology
King Mongkut’s Institute of Technology Ladkrabang
Uszaumsaln1sineu :
2020 - Present  :  Senior System Engineer - NIPA Technology Co., LTD.
2017 - 2020 : System Engineer (Outsource) — Advance Info Service, PLC.
2012 -2017 . System Administrator - Yip In Tsoi & Co., Ltd.

UNIYAU : System Engineer

AUTEIVIYLANIENN

Operating System: Linux & Unix, Windows Server

Cloud Openstack

Install and Setup Software for Server Service support
MongoDB replication

Mysgl Master-slave

PostgreSQL Master-slave and set Failover

Cloud Support and Consulting Customer

Shell Script

Setting and Renew SSL Certification for Customer Support
Setting Zabbix monitoring
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Ansible Install Software

Migrate Cloud for Customer Support
Setting Firewall Connection

Database: Oracle, PostgreSQL

Software: Java, NodelS, PM2, Edraw Max
Install and Setup NginX

HAUTHIUY : Robotic-Eye System for Jelly Defect Detection Project (Bachelor Degree)
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%o - WENA : YeYin Buadna
ﬁﬁttwﬁiﬂﬁ’luﬂﬂqﬂ'ﬂ : Senior System Engineer

fiuniialulasenis : Operation Engineer

A01UTI197U : NIPA Technology Co., Ltd. @il 72 81a15 nam Tnsauunau 44 4 ed 407-408 aumuiaSayngs

o9
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Uszifn1sAnu :
2010 - 2014 :  Bachelor of Engineering, Program in Computer Engineering
Kasetsart University
staumszﬁmsv‘hmu :
2020 - Present 1 Senior System Engineer — NIPA Technology Co., Ltd.
2014 - 2020 1 Compute Engineer - Triple T Broadband, PCL.
In3Y8eu :

e Cloud Infrastructure (Openstack)
e Virtual Machine
ﬂ’)ﬂﬁJL‘iEl’J‘U‘]iUuLQW'ISVI'N :
® Linux Server
e San Storage
e Shell script
e Backup Solution (Veeam)
e VMware Infrastructure
HASTUTRLYN :
®  Provision Oracle Database Production for Triple T Broadband PCL
e Production Infrastructure on Triple T Broadband PCL (VMware)
e  San Storage (Hitachi VSP G200, IBM v7000, HP EVA)
e Oracle administrator 10g 11¢ and 18c
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Yo - wwana : afiw WasuIngd
Auntaeutaguul : Senior System Engineer

aumslulasenis : Operation Engineer

#0119 : NIPA Technology Co., Ltd. @il 72 81A15 nav Insauwiey 4 4 %es 407-408 AUULDTYNTS

WYU95N LIAUNSSN NTAMNAIIUAT 10500

UsziAn1sAnu :
2001 : Master of Engineering, Program in Computer Engineering,
specialize in Networks and Distributed Systems, Kasetsart University
2003 : Bachelor of Engineering, Program in Computer Engineering
Kasetsart University
Uszaun1salnsyiney :
2020 - Present : Senior System Engineer — NIPA Technology Co., Ltd.
2017 - 2020 : Senior Network & System Engineer - Netdesign Host Co., Ltd.
2011 - 2015 : Core Network Operation - Total Access Communication Public Company
Limited (DTAC)
2006 - 2011 : Mobile Core Network Operation — True Move Co., Ltd.
2004 - 2006 : Network & System Administrator - M Link Asia Corporation Public Co., Ltd.
2001 - 2003 : Researcher - Faculty of Computer, Engineering of Kasetsart University

Tuousyn / neideu :
e Cisco Certified Network Associate (CCNA)
e Cisco Certified Network Professional (CCNP)
e Completion of the Gateway GPRS Service Node (GGSN)
e One-NDS - Introduction to X. 500 and One-NDS 7.1
e  One-HLR Operation.
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ﬂ’NSJL‘?iEJ’J‘U']iUULQW’]SVI’N :
e In depth expertise in the implementation, analysis, optimization, troubleshooting and
documentation of LAN/WAN network systems.
e Strong Knowledge and experience on OpenStack components Neutron, Nova, Cinder, Horizon,
Swift, Glance and Ceilometer.
e Strong hands on technical knowledge with GSM/GPRS/EDGE/3G technology, TCP/IP, Unix, LAN,

routers, protocol/ LAN analyzer and CCNP certifications.

HASIUTHILY :

2017 - 2020 : Install and support cloud customer of Netdesign host such as Asia news, GMO
Z.com security, GMO Myanmar etc.

2011 - 2015 : Support 3G/4G Core network implementation and UAT for DTAC
Preventive maintenance the 3G core network equipment
Periodic Performance and Capacity report

2006 - 2011 : Support 2G/3G Core network implementation and UAT for TrueMove
Preventive maintenance the 2G/3G core network equipment
Periodic Performance and Capacity report

2003 : Thesis title: “A Policy Monitoring System for Campus Network”

2001 : Project title: “DNS Analyzer Tool”
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%9 - wwEna : 935y dang
auviearuidagiu : Data Center Manager

aunualulasanis : Network Operation Center (NOC)

d0udivhney : NIPA Technology Co., Ltd. @dl 72 91A15 nav sauuaw U 4 Fog 407-408 AULLISYNTS
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Uszifn1sAnu :
2009 - 2014 1 Bachelor of Science, Program in Computer Engineering
Mahanakorn University of Technology
Uszaumsaln1sineu :
2014 — Present 1 Data Center Manager - NIPA Technology Co., Ltd.

Tuaugyn / nzileu : -
INVLA :
e  Taxi Meter
AMITIIYIYIANIENNG : -
HASIUTHLY :
o ATRABUNATIATIZMAEINU Attack traffic wionuAlutlym
®  AWATEUU Virtual Machine Service
o lAuanudnyan (LAN, Fiber Optic) Wiugnéuaziiu Cloud w¥es Configure Switch ideusie
ffu Server

e  Monitor Traffic Network, PRTG, Cacti, Zabbix
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%9 - WINENA : AN Yeunzdud
ﬁﬁLLwﬁﬂﬁ’luﬂﬁJQﬁ'u : Network Operation Center (NOC)

aunualulasanis : Network Operation Center (NOC)

A01uTiTi197U : NIPA Technology Co., Ltd. @il 72 81a15 nam Tnsauunay 44 4 eq 407-408 aumiaSayngs

o9
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Uszifn1sAnu :
2014 - 2016 : Master of Information Technology, Program in Information Technology
King Mongkut's University of Technology North Bangkok
2008 : Bachelor of Engineering, Program in Mechanical Engineering
King Mongkut's University of Technology North Bangkok
Uszaunsaln1svineu :
2017 - Present : Network Operation Center (NOC) — NIPA Technology Co., Ltd.
2012 - 2013 : Mathematic Lecturer — Siam Business Administration Nonthaburi Technological
College (SBAC NON.)
2008 - 2009 : Calibration Engineer & Quality Assurance — Calibration Laboratory Co., Ltd.

Tuauyn / nzidou :
e (isco certified CCNA routing and switching No. 43485416941FNCL
UNIAY : -
ﬂ’J']ﬁJL‘?iEJ’J%’mJVLQW’W‘VI'N :
o mshnduAIas server W Rack server saMTINNSIAMISEUVEEAN 9
e a5dn aszilym uidywn Hardware powfiuneivse server
e TATIZN suspicious network package ‘mmLW}LLazﬂaaﬁu{]mmﬁ'%Lﬁmﬁmzwm'%asdwwaﬂaaﬁﬂi
. mi(??ﬂmqﬂﬂiajﬁEJ’Jﬁ'ULﬂ%EJ“d”lEJFLUiSﬁU access level Wag distributed level

° isqﬂaﬁm server, traffic, etc. 1NUSHATY monitor Ly PRTG, MRTG, Cacti
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%9 - wwEnNa : a5dY FSdLNETDN a

Aunteaeutaguu : Network Operation Center (NOC)

aunualulasanis : Network Operation Center (NOC)

#0197 : NIPA Technology Co., Ltd. @il 72 81A15 nav Tnsauwiey 4 4 s 407-408 AUULDTYNTS
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UsziRn1sAnu :
2016 - 2018 1 Master of Engineering, Program in Computer Engineering
Dhurakij Pundit University
2009 - 2012 :  Bachelor of Science, Program in Information and Communication Technology
Nakhon Pathom Rajabhat University
Uszaun1salnsyiney :
2018 - Present  :  Network Operation & Support (NOC) - NIPA Technology Co., Ltd.
2017 - 2018 . Network Admin — Pharmahof Co., Ltd.

Tuaugn / nzileu : -

UNIFYAM : -

AMITIIYIANIENNG

Design, analyze and fix Network problems

HASIUTHLY :

aulszpAnnseierngimnsaliin adsd 11 (EENET2019)

MANNITI09 UsEansnImn1svinnuves Multipath TCP lussuulassingdiuyana
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Yo - urana : W neUseyu
ﬁﬁttwﬁﬂﬁ’luﬂﬂﬂﬁ'ﬂ : Network Operation Center (NOC)

funiialulasanis : Network Operation Center (NOC)

#0194 : NIPA Technology Co., Ltd. @il 72 81a15 nav Insaxunax 44 4 %eq 407-408 AUWATYNS

WUNUNIN LUAUINTA NIUNNUAIUAT 10500

Uszifn1sAnun :
2009 - 2013 : Bachelor of Science, Program in Information Technology
Chandrakasem Rajabhat University
UiﬂﬁUﬂ']iﬂjﬂ']i‘V‘i'N'Iu :
2016 — Present  :  Network Operation — NIPA Technology Co., Ltd.
2013 - 2016 1 Technical Support — Smart Corporation, PLC.

Tuaunyn / nzdou :
e CCNA Routing and Switching (CCNA 200-120)
N8 :
o szUUSeFuA Shopping Cart
ﬂ’J']SJL%EJ’J?ﬂQJULQW']&’VI’N :
e  TCP/IP Network
e The 7 layers of the OSI Model
e  Configuration Cisco Router and Switch
e AN, WAN Technologies and IP Routing EIGRP, OSFP, BGP, MPLS, RIP, etc.
HASTUTRALYN :
U QLL&SSUULﬂ%@GUWEJ ISP CISCO ROUTER %@14 Internet Data Center
e Support/Troubleshoot Computer System, Including of Hardware, Software
e System Veeam Backup & Replication, VMware vCenter Server

o HingY Open Source OS: Linux, fedora, Ubuntu, Debian, Esxi, Proxmox, pfSense

o @iAfa gua nIdeUsEULAIeYY wilvdyvanevinviiugndn

U
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