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ABSTRACT

Nowsaday, Blockchain is a well received attention technology and it trends
to be developed for many applications in the future. In this thesis, the concept of
Blockchain technology is thus applied in data management for using in classroom
management system. For a Blockchain framework, Hyperledger Fabric is used for
collecting data and managing system including classroom reservation and classroom
attending of students. With Blockchain technology, it makes collecting and managing
data reliability and security from data deception. The proposed system is consisted
of 3 parts. The first part is Blockchain which is collecting and managing data. The
second part is website which is connecting between users and data and Blockchain.
Finally, the last part is classroom management which includes managing in data and
object aspects. For data management, QR code is used for verification of classroom
attendants whereas electromagnetic door lock set is an device (object) used for

screening of classroom usage.
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2.1.4 Consensus Protocol
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N5DANUUULALNATINVINUI QI TIWUS

3.1 N139aNLLUY

~

Usyariinusavidiauessuumisinnisieaioulag Ussgnaldeusuy
walulagnisdafiudeyavesudoaivu Seluunidazinausludinveinisoanuuuszuy
MNTIUMHNNUTBITEUIUEINTaLanlangun 3.1 lnanisviuresssuuasudseaniiy
daudiu drulsnAodi1uvas Hyperledger Fabric Blockchain FaUsgnaudiun1sAng

= N i - o
LA3D9HBNIUYY UAYNITORNUUUTEUURIUNI Hyperledser Composer wigldlunisinnag

t 4 =) 1 A =) 1 = o = s 1 A 1
NIy ﬁ’]u%ﬁaﬁﬂﬂ’ﬁ'}umﬂﬁlBmﬁNWUWWQL%ULL@WV\IaLF]‘UU ﬂ?u‘i’lﬂ’]ﬁJﬁ@ﬁ’JUﬂ’JUﬂﬂJﬂ’li

hY)

Muveanasukilimaninidy Tasldn1sviiaiuvesiansiiaduasnsiudainassiuiy

lulasraulnsaiaes

2

Users

vl

Users » Web Application
QR Code Hyperledger »  Raspberry Pi
Fabric Blockchain

A

Magnetic Door
Lock

JUT 3.1 vdenlnozunsuuanin s HTaITEUL
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3.1.1 n1seenwuuludiuaas Hyperledger Fabric Blockchain
nseenuuussuUluduLsnazinIsAnde Hyperledger Fabric wasiaiasilon
sududedldlunsiuresszuy suduadesdiofldlunsesnuuunasnaaeuszuy ag
914 Hyperledger Composer Fudumemiuasfidaelunisoenuuy Smart Contract A4y
nsfvundeulanaznsieuresszuy wayld Composer Playground Tunnsneageuna
M5719uYBITEUUTIINTERNWUY wavaunsoldeuduiuiulenwdiaduriunig
RESTful APIs ¥84 Composer REST Server uagéaanansald APIs lunisaauaunisinnu
veanasuulanwihuululaseoulnsaass
3.1.1.1 msfnnupdesiiouazaenvitafailaluntsviey
Funsudt 1 i Command-line Interface (CL) mm%aﬁaﬁag‘iu

= v o dl M dl o o A 1 ﬁ‘! =
CLI fiuselomilumisldiann Composer insasilafddtyfignogranils Ae Composer CLI

Fausenaudedsisndudedddlunisdniunisnanundafadadusuduusn fads
Hyperledger Composer Generator Gaiuselowiiagsunnlunisadranennaindy was
findia Yeoman a3esfiodmiuadiaenndinduiindldusaniu Hyperledger Composer
Generator qmﬁwamﬁy‘q Composer REST Server 14lun1sldanu REST Server uuipSoaite

uanATeUIBgsAaTY RESTIul APIs

npm install composer-cli@e.19

install generator-hyperledger-composer@0.19

install

install composer-rest-server@®.19

Junaun 2 fnra Composer Playground @11150AnRakonna LAY
¢ ¢ v o = v oA °
LUs1wes Playground lvvinauuwiasesls eldlunmsuiluwagnaaeunanisvinauees

\ATDUITINA
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npm -install -g composer-playground@e.19

Funoud 3 Anss Integrate Development Environment (IDE)
fauduennalatuiusiwefazamisaldnuldiuldnveaaiotiogsio udagdany
agmInanAndwvihausig IDE Fluiitiasld Visual Studio Code TnsRnds VSCode 971
URL https://code.visualstudio.com/download u&auda VSCode Tuitdmaeny Aumuay
aﬂéﬁj\‘léuwm%a& Hyperledger Composer 210 Marketplace

3.1.1.2 M3fnss Hyperledger Fabric

dumauil 1 nlUANuTRReInsARRS ~/fabric-dev-servers Tnan
IWd tar.gz MzUsenausienoslefisdudmivanma Hyperledger Fabric A1d1 curl
wiunislvanlvdein URL wdanuanlndmedds tar -xvf snlwgaluasdulng zip

AlAES unzip lunsuanlnduny

mkdir ~/fabric-dev-servers && cd ~/fabric-dev-servers

curl -0 https://raw.githubusercontent.com/hyperledger/composer-
tools/master/packages/fabric-dev-servers/fabric-dev-servers.tar.gz
tar -xvf fabric-dev-servers.tar.gz

2/
s

fumoud 2 Ivan Image U84 Docker U84 Hyperledger Fabric v1.1

runtime @111309 Image ¥83 Docker lA97n Docker Hub %3el4Ads docker images

cd ~/fabric-dev-servers
export FABRIC_VERSION=hlfvll

. fdownloadFabric.sh

3/ ]
o =i

TURBUN 3 N15L3UN1T1491U Hyperledger Fabric 1ioLtSuAUNIS
vaasslmidutudossunsldau Fabric (start Docker) waradamsa PeerAdmin ({y
Aquavessruulidanisaisluiniedne amnsanganisvitaruves Fabric Tneldrads

~/fabric-dev-servers/stopFabric.sh  15aMgANI5YIN9IUUDY Imace Laalda1ds ~/fabric-
P ) g
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dev-servers/teardownFabric.sh 811gAN¥UYY Image ASwralUfiFun1svieu 3

InTudpeasianisa PeerAdmin lvslwislounausn

cd ~/fabric-dev-servers
export FABRIC_VERSION=hlfvll

./startFabric.sh
. /createPeerAdminCard.sh

3.1.1.3 M390NIUUNTYINUYBeTEUUNIY Hyperledger Composer

N1909nWUY Hyperledger Composer 9¢Usgnounae 4 d7u fe
Model File, Script File, Access Control L& ¥ Query File Tudruve9 Model File 9%
Usznounie Participants, Assets Wwag Transactions ﬁqLLamﬁlugﬂﬁJ 3.2 la® Participants
wiluduvasiliuvseandu Admins azimunguuvunisdaiuieyadnidlivasaua
38UU Teachers agimuaguuuunsiniiutoyatayddlduase191sd Students agrivun
suuumsdaiudeyadndfldvesiniSeu dnfnw wag Positions agyhnIstuuaunum
voufld Ty Participants dusgyinnisiafiutayaunumlnes1sdeen Participants vas
Positions Tududauaszuu 913158 vide tndnw

d7uv09 Assets ludruvesvioslSouuvady TeacherRoom 3
muaguuuunafvieyavestesiianunsalfoulfanzenanss iy sossza Wudu
StudentRoom Afwmuagluvunisinivioyavesiesiiannsaldsuldian tzdndnw
1y Yesfianssn TSRoom aximunguuuunisimiudeyavesasiianunsaldauldii
8197158uaziniSeu uaz Classroom agldidmiulnenisdanunsaadrasedednanulund
axmwinidieldlunisasingeunisidnisey

d2Uv849 Transactions 9¥1dudauvosn1sanilunisnanuad
Participants ansaldeld dsazUsznaudas msees msendnnisees mIudlanisaes
msifinmIegdmiuldlunises msvandentatuasnisdonros Tnsagvinnisiinue

Toyandnluavdaddluudaznsduiunis uazardesaenadasiuniseanuuu Script file



Model file
Participants Assets Transactions
Admins »| TeacherRoom TeacherinvokeTeacherRoom
p»| TeacherEditTeacherRoom
Teachers »| StudentRoom
TeacherRevokeTeacherRoom
» UnlockTeacherRoom
+ Students > TSRoom
> LockTeacherRoom
Positions p|  Classroom »| StudentinvokeStudentRoom
»| StudentEditStudentRoom
Rl me gl =l
g
w) L — =y
Sl ell EIl B 21| 2 < &
0 a =4 & = m = 5 3 =y
] = ) o -
™ = 5 3 o ] = = = o o )
o > <] =4 = [ =1 Ly = I} = o o
- o o 3 = ™ o 4] = <
] a = o r? -~ 5 X = 3 =z v o
(@] — e m m m =4
- 9‘ w -1 < a < < o < o = =
gl 2l 2l 2 gt 2 21| 28U ZI| 2l & £/ 2
sl sl st el &l 2l & 2l 21l &l 3] 2| €
o = 3 [=] w) = %) % 2 w o = =8
e 3 2 ] = o =] = <} o ]
3 o = 2 ) <] 2 3 <] =1
o |l 32 s o 3 =] 3 =
3 3 3 3 g
B

JUT 3.2 udenlaerunsuuansniseenwuuludiuvas Model File
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Tuduwoe Script File azifuduvesmsimuaieuluuasnisvineu

984 Transactions ngagsvsideyanadwniu Transactions lUldlunsasnasudeule

s ] 9/ - o .
LLﬁSﬂ’l‘iLLﬁﬂﬁNﬂﬂ?i"\]ﬂLﬂ“l.l"?.l’é]lu.lﬁ‘ﬂ‘ﬂ\‘l Assets IﬂElLLUQLUUﬂ’]iV]']\‘)’]U‘UB\‘I Transactions I‘Llﬂ'l'i

i =l ar d o o I v e | o -]
ﬂ@\‘lﬂ@ﬂLiﬁJULLﬁﬂdﬂ\‘lgﬂ'ﬂ 3.3 JeUUIENINITIUAT ID "UB\?‘WE]\?LL&S?UL'Jﬁ"l“ﬁﬁlﬂ\'iﬂ’?‘i“l/ﬂﬂ'ﬁﬁ]@d

PNUUYVIINITES Transaction WBYNN1SADY SEUVAZYININISATIvdaUEaLlenIsYuLay
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) o v 1w ar o | o
TURIAINHBINTTVDN ﬁqﬂ1u33UU1Nﬁ?Ja¥ﬂﬂ’]'ﬁ';\]@QEUQQQULLaﬂL')a']ﬂ\‘iﬂaq"] IWWUUIENINITIDN

vissuazdniiutoyanissesadluds Asset vaavios uax Participant vearld

l Start ’

A

Choose Room ID

Choose Datetime

4

Submit Transaction

Check
Datetime

Invoke Room

Update Asset and
Participant

End

5UN 3.3 Irladyndnuaninsvianuves Transactions luniseeseasey

N19%191U89 Transactions Tun1suilun1sassuansdagud 3.4

s 1 o s 8 ¥ :.; a QJ { 5
FEUUILIUAT ID WAZANUNITIBITDMIRY WIBNMITEYTUIaINFInIs@oun15909 N
MN15a4 Transactions WaVIN1SWAINITIBY SEUVALYIINITATINEOUEIFUNISIDT was Ty

LaiReINsIee mndrdunsaesgniesuarlidfinisdafivdeyaniseedluiunaifing s
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o a d © -] s k2 L
ssuvazinsuiledeyaiunaiiviinisees waginsowendeyaluds Asset vaarios

way Participant ¥4l

3

U

7

Yes

' Start ’

4

Choose Room ID

Choose Order

Choose Datetime

Submit Transaction

Check
Datetime

Edit Reservation

Update Asset and
Participant

End

3.4 adusnuananisynauaes Transactions Tunisuilunisaad
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N13Y1197UYDY Transactions 114(1’]‘38ﬂLaﬂﬂ’lﬁaﬁLLﬁﬂﬂﬁdEU‘ﬁ %5
sYUUaEYMITUAT ID warddiun1seeavesies 9nturinnnsds Transaction tiesnidn
NN3984 FHUUIINTIATIIABUAIAUNITIBS MINAIRUNITIBINABY TEUUILVIINTHNLEN
N1390euazaUTaYaN1598900n91N Asset UdRBIaY Participant v0uld soudants
vieuves Transactions TunisdenUsvguarUandenyseaiagud 3.6 seuuaeyinnisiuen
ID vBe¥ee waziinnsds Transaction LielUAsuuUasAIRILUS Room Key 'ﬁagj’[u Asset
YB3 MINFIUT Room Key fiAniu false Usspagihnisien usmnduus Room Key

S

fifndu true Yszgazhinisuanden

‘ Start )

Choose Room ID

il)‘—

Choose Order

A

Submit Transaction

Revoke Room

Update Asset and
Participant

‘ End ’

P s o . a
JUW 3.5 Wadansauanensyineiuees Transactions Tunisenidnnisaed
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< Start ) ( Start )

y y

Choose Room ID Choose Room ID
A

Submit Transaction Submit Transaction
y v

Room Key = false Room Key = true
A\ 4

Update Asset Update Asset
4
End End

P I3 I3 o =
JUN 3.6 Wadnsnnaninisvieiuves Transactions 'Lum'ﬁﬁaﬂl,t,azﬂaméaﬂﬂw@

i nl 14 = -3 L2
Transaction lunsifisinsery token Altlunisvesiinisyiauagy
¥ 3.7 svuvasTuArteya ID fl4uee Students uwarduauved token NHaeNILRN 1AL
WiN5ds Transaction szuvazvinnIswiL token T Participant ve4 Students

Tuduwes Access Control asillunisfmundnsnisiirfisdoyaves

]
=

wsiay Positions Faayhlvuday Participants annsadrfisdeyaldldmioudu Tnefifoua
Y oo w v & ) ol g 1. W Y
suvvzansaitiateyalaviavun uagludiuves Query File axifudiuitrslunisfum

wagAveyavInsruulaiety
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( Start '

Choose Student ID

Specify Amount

A

Submit Transaction

'

Add Token

A
Update Asset

End

'
=

3UN 3.7 advasnuaninisyineiuues Transactions Tunisiial token

3.1.1.4 nsldnunenndinduiuledues Playeround

nsldeunewndintu Playground viiuiustsigesiiennasuna
MINUTRIATEIETINY AugluiunIseenLuUNM Y aTuYRIsTUY Tneansadlani
n1seanuuululsazdiunvinnisusuldiussuu ﬁ'\agﬂﬁ 3.8 LAZEINITANAADUNNS

Wwessyuvilevinmssenuuudumaniuaninauas Playeround AagUN 3.9

composer-playground
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Model File £ -]

About
README mad, pockoge fson

Madel Fite
models/model.ita

Script File
bAeript s

Access Control
permissions.oc

artcipant registry for classroom management kmitl Admins + Create New Partiipant

0 Data
Pasitions

Teachers L @)

"\
, .o Y 4

StudentRoom
This registry is emptyt

TeacherRoom

T create tesources in this registry ik create new at the top of (his page

TSRoom

AN Transactions

3N 3.9 wiwanswalunaneaeuiietigsiaves Composer Playground

3.1.1.5 N13AnAa Hyperledger Composer asuu Fabric
Tuneun 1 adldiiudeyarietiegsi wWevhmstmuainiatie
gshaud avdosdmiulilulwdiiiudeyanioriugsia (Business Network Archive (.bna))

Tngagyvinsadalug classroom-management-kmitl@0.0.1.bna

composer archive create -t dir -n .
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dunoudl 2 msUiulfiadedingsna udsarnvinnisadslag bna
iwsetegsivanansnuiuldlaiu Hyperledger Fabric TagunAsilusesiideyasindgua
Fabric fiel#lunisas Identity 484 PeerAdmin Tiavsauruwlunisiage chaincode Tt
£ peer TAEINSFUMIIY chaincode Uy Composer

n15UFuldsrvusiuiuinieuiugsnaves Hyperledger Fabric
S1dusiaiinnsfinds Hyperledger Composer a9UY peer 1A3aY1855R9399z1TUvI LA
uazazdeaaine Participant, Identity tazn1fn Juulnditeidudguainiotogsie Tne
nsAnsaiaiotegsinasdealdlng bra Hldaiidld Famagdarinld classroom-
management-kmitl@0.0.1.bna waziiNMsiureaiadiessie tnsfmuadeirdate
uazdoyaisndu nduiniinisiiniingquaniotisidagszuu aeldnnda
admin@classroom-management-kmitl e llun1sdnnisszuy uazianuATat ey

Composer Playground ﬁdgﬂﬁ 3.10

composer network install —-—card PeerAdmin@hlfvl --archiveFile tutorial-
network@e.0.1.bna

composer network start --networkName tutorial-network --networkVersion 0.8.1 —-
networkAdmin admin --networkAdminEnrollSecret adminpw --card PeerAdmin@hlfvl —-
file networkadmin.card

composer card import --file networkadmin.card

composer network ping --card admin@tutorial-network
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Hyperledger Compaser 7

My Business Networks Impart Business Network Card Create Business Network Card

Connection: hifvl

P A
PeerAdmin@hitvl admin@classroom-manage. —
] + 1 & )
& & =1
Peeradmin adein

classroom-management-kmis

Connect now =¥

Connection: Web Brawser

- %) o v oA 3 | a
E‘U‘Vl 3.10 MmLLammaﬁ’lmULaaﬂmimm%a‘mﬁlq'iml‘um Composer Playground

3.1.1.6 @514 REST Server

Hyperledger Composer @131150@3519 RESTful APls vadtASavne
§3N9TUNT Feiln19yaunIniuIvuenwdiaduriu Smart Contract 3¢ 16 APIs 1115y

WanmaiumiLiu degui 3.11

composer-rest-server

Hypatledger Composer Rl

StudentinvokeStudentRoom - A transacton named Studentinvok len ShowMde  LutOperatons  Expa

IStudentinvokeStudentRoom Find ol instances of the model matched by Ster
IStudentinvokeStudentRoom Create & new Instance of the modeland persistf ko e fasa source
IStudentinvokeStudentRoom/{id} Find & mode instance
! | eTS
| inT i
i ok
"

StudentRoom : An assel named StudentRoom ShoaHde  LitOperatons  Expand Operations
ﬂ IStudentRoom Find ol instances of the madel maiched by fiter om the ciata source
B rsudenoom Create n now instance of the model and persit f o e fata sousee
IStudenRoomv{id) Find & madel rstance by {{<)} hom the data source
3 rswoentroonvie)
B rstucentRoonvia) Repiace attrbutes for & model natance and persist £ nto the data souTe
EER rstudentRoomid) Delete a mogel instance by () from e data source

U7 3.11 wihuansraves Composer REST Server
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-] 1 F: 5 v oas al
n13vinauludIuves Hyperledger Fabric 1 @unsauanaldfasus 3.12 lag

Qe &

L2

NALATEUUE ansaldeu Composer Playground IUHWiLwﬂﬂdSwuuwmmmaaauu peer

LLaBﬂ’]ll’]iﬂ‘lﬂ'mTiV]CﬂEIQULLESLLfiﬂ.‘Ui:iUUlﬂﬁl'lﬂJWGlﬂﬁﬂ’ﬁ luﬁfswaaé‘lﬁmummmwﬂm
v a o od VoW v

35‘UU1®NWUW’NL%ULLQWWﬁLﬂ‘UU%L‘UB&JG]E]ﬂ‘U Composer REST Server wagau1snleenu

SEUUNIIRRIS suli Y uREIA Y

/

Hyperledger Fabric

T —
‘ Composer
Orderer Pl d
) aygroun
N RS
‘_
Peer
b=

Composer

Lk Web Application
. | REST server |

CouchDB

=

‘Llﬁ 3.12 vdenlaozunsunIsyudILY e Hyperledger Fabric

\

3.1.2 n1seanwuuludiuves Webpage
ludruvenisasnuuy Webpage laviiniseenuuusulusunsy Laravel
Framework Faifuiainsiielunistaseenuuuniniu Insldvinnisudafanuneendy 3
du laun
3.1.2.1 Ms9nlluy Admin Webpage

Javinlavitnnseenwuuivludiuees Admin AUIUN 3.13 lnelsy

e

'
;73

nnseonkuuw login Wegldviing login wingléiivaddeyadldnu (User Account)

u

pgneluszUuLe T8UULYNITNTIREeUAINgNABEwas password UA239Ng login

s

iingwiiwedn (Dashboard) wivnglédslafivaddeyadldnu sxfosveoyginainns
= = . = v oy

LLammumuawuagmalluisuuaqum \Weyin1s register (lun1s register vaadyddoya

Hl791uuuy Admin azi8unns register iunne Hyperledeer Fabric lnense@iazaneann

N3 Register 494 Teacher uag Student) winilunsadudldanuaunsn wenenue
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2 as

NAnVInam1sn register lataglngludosiosvaayad ludiuves Admin Dashboard 4

Usznaulusag 4 dau Teiun
1) msvanuuuludiuvesdayadiudives Admin (Profile)

) % | ) %) o v o v | Y]
lumiwesdayadiudivesdldanu sudumiiivansdoyadius

Blauves Admin %qcﬂ«t’fmuamﬁﬂﬁﬁmﬁl,t,f’ﬂ“u%’amaéauﬁﬂé’fmaamL’Ja'l

2) misenuuuludiuveslnydgldous (User)

114?%")14*:1LUUﬁ?UVII‘ﬂUﬂTSLLﬂ‘U‘EJJEm“aQI%’G’lu.ﬂ’léﬂu‘ix‘U‘U wazenidn
nmsveswasldnulupsdanduniafanufianain udinsiuviegdmsunisaes
1Y) = ady o Yo v )
viosSeulunsdindosdinisldiviegiungldelussuy

3) mseenuuuluduveslsgiAnisldnuve siydgld (History)

1 d!’ 1 A ase 2 v
”LuaauuLfJumumLamaﬂssmmi’bﬁr’wwad@mm Taaglanen 15y
= v - = o @ % ] v a
nuynguiuvdsgnauldmenisiiuisydmsumsidauundlédu msenidnnisaes
v al A a %) v - a v o ar ]
vouFsulunsdlnneg uay n1stanisldarudes wse nrsiindesd msunisiyau
5 s s 1 nld - )
uanInUUIETangaidgnLazysuknnIsideuused1slunsdiminnuianats
1 a = a W oa A a a % v a

WU NISANSERIRAUNT U39 N1sendnnistanisidemuieuseu

4) nseenuuuludiuvesteyarioaioy (Classroom)

TudwilbudunldlunisudledeyaeaFounelussuu sauians
a a 9 %) - " o =
WnuazUanisldnuvenseulussuy lngasgnudeieseoniliu 3 Ussian Ae Teacher
Room, Student Room, Teacher and Student Room lnsiilonaldaniesazainisaidany

NN RIBUNSaUan sl uR s euls
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Register

v v . v v

Profile User History Classroom Logout

y
}
| Profile Page—l | Choose User I ] History Page | bﬂ TSR

v
Edit Data

Y
, Choose List I

I Choose Room | | Add Room

!

Edit Information

I

A

l Dash Board | Iiash Board |

UM 3.13 Ialwnsauananisvineuees Admin Webpage

Y

3.1.2.2 nn998nlUy Student Webpage
drusiannluniseanuuu Webpage w94 Student nannszgdnvinlé

oonuuulviiimnuazmndenisldnuvesdléau uanadssui 3.14 Tnaduainng login Tu

Vel v oA

nsflng iU gldeguds azanunse login Tneasziinisnsiadeu password minasavaeu

@
1

LAQNABIEITNg Dashboard daulunsalAgldldiivn@dld 1ivinns register wéda3a login

u

\"g Dashboard Faneluwdseeniiu 4 g laun
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1) miaanLLUU’lud’Ju‘uaaﬁagad?uﬁwaa Student (Profile)

| [ 1 v ] % o 1 ] o
dauusniludruvesteyadiudmigldnu axiludiuiivans wazuile
Toyadrudrvesflda Tudiudasiinaundrvadsfudiuves Admin Profile uraeil
= v -l W
wazdunvestayauanseiueenly
2) m3venuuuludiuvestoyavioaieu (Classroom)
Tudrutlagiinuunna1eaindiuves Admin nanfe ludiuves
Student sggnlddmiumssssieaioulasiante Tnaveasouazgnuiseeniiu 2 wuu fe
Student Room Hag Teacher and Student Room ek ldwinsidenuuulauuunis
- = = v w ] | & ] ° = W
wnuswiareniou driiveyavewiostiusyyey anntugldauarnsavinindentu
o | o = a v oavvoe
wagaalumsvitniseesluesiaansaeedld saudenisenidnniseeslusesiiléviinisans
1% A4 o Py %) w ° . w
Tud Weviinsvenadadudldiusramnsaldsuldlngyiinis login udana Unlock
o = a = 4 o v a v 9 &
NoUTULLBN 181NN MDY kagavauisaldnuldaunsenmuniiainiseny
v N ) o ° b %) 1
nevfesiiannsasaaldfeviosilaififlivuduuihnsseslunadu wagdldamuliaunsa
v A v v 2 = el Y Y] v
vouaslunarifinisesslideuudrangldaudu lunsdliigldaudesnisaganarias
Teacher and Student Room 3luagsieail token wia wieny Alddmsuniseese sy
lnowseyliazlasuain Teacher w38 Admin wintiu
3) nseanuuvludiuvasnmsiinsmdusey (Join Class)
diutagifudruivinnusiuiudiuves Teacher Webpage @99y
naneluluiite 3.1.2.3 Tneludiutiazfunisaunu QR Code l#3Ua1n Teacher dslé
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| Register

Yes

Yes

Dash Board

l v ¢ ‘ 1
Profile Classroom [Create Class | |idd Token I l History ] [ Logout l

Profile Page Choose Student Choose Class History Page
B

v

Edit Data I Choose List |
I Choose Room I
| Calendar I

m e

Avallable

Dash Board

Dash Board

Dash Board

JUN 3.14 Iaivsnuaninisvinanuyes Teacher Webpage

3.1.2.3 M399nUUU Teacher Webpage
Tudrugavnedadunisesnuuu Teacher Webpage #9azildunau
n13 login Amileuny Student Webpage wieafisneasienfiognielu Register Page 7

Arefuanties uazludiunes Dashboard leivimsudadu 4 dau wansiaguit 3.15 ldun
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1) m3eenuuuludiuvesdayadiuiaves Student (Profile)
| = | o | o 2 [ 1 P~
ahuusniludiuvesteyadiudigldnu azludiuniuans wazuily
Toyadwiveslde ludniezlanundeadaiudiuues Admin Profile way Student
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Tuduilazdunissenuuuwiniudmiunisiiusiededmiuniadi
ldeuves Student 1ile Student ¥in1saunu QR Code tavnnsithsmduiseu ede
v & | o = 4 vy A oo v O A & =
vaslinuiuazgnadnnuazinisiiunetelioSenldlunsaisuSounsioly uie
dldnaansadeniniSeuainlungusedeiisvmsiiumisgmsldnuieaeuliun
uniseula
4) myeaniuuludiursansinmssgldauisaseu (Add Token)
Tuduilszluntseenuuuminiudwmsumsfiuviegnisldnuees

Student \ila Student ¥inmsaesesnifisneTooglu Teacher and Student Room %3engu
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3.1.3 mseanuuuludiuaruauntsinauvesnasuusivaninia

3.1.3.1 N598NKUUNITATUANMIVINAIUTBINADULL AN I
= o 1 a4 a a

2339l dlunismuaunisyiuvenasuwimanliiifiela-Ua
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3.1.3.2 M599NLUUAEIN TAId Y 1MAIVANNITYIIIUYDINAD Y
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Get datz from API

GFPIO Qutput 3.3V
Delay 15 minutes

l

GPIO Qutput OV

GFIO Qutput 3.3V l

Submit Transaction

h 4

Delay 10 seconds

r

GPIO Qutput oV

Delay 1 second

¥

Y

al o
3UN 3.17 vdenlaezinsuuaninisvhanuveslulasaeulnsaiaes

3.2 1A599UaN 1 lUN1TNAaD

3.2.1 Oscilloscope
Oscilloscope Ao inTsilonldinuazuansguvoussiulain Feawnsadn
Al W wazauatvesdyguld Jwmadygyinesgauanseanundunsmsing

WaaANINTIRIUAIENadIN DS wananegUin 3.18
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gﬂﬁ 3.18 Oscilloscope

3.2.2 Raspberry Pi 3 Model B

Raspberry Pi fie ussansufinnosauindniiawisadounatuaeueiines
Aduaia uazindld anwnsathuidszendldlunisiauneiudidnnsedng nsdeu
Tusunsu vidaiduiedasmenfiamesmilfvauindn awnsoldnulsvanuansliinaedu
151891 Spreadsheet nsUssananad [Wondedumasiin dwdiua wiewunud Snines
amisaaulnddnlenduavidunas (High-Definition) ldendae Taelu Raspberry Pi 3
Model B ﬂ#u%ﬁ CPU 1.2GHz 64bit Quad Core ARM Cortex-A53 (ARMV8) 5845V Wi-Fi
2.4GHz ua¥ Bluetooth 4.1 (BLE) wiauatgainalum awnsaldaunu MicroSD card 161

guanila 64GB waz Micro USB Power Sulwliigean 2.5A uansfaguil 3.19

‘3Uﬁ 3.19 Raspberry Pi 3 Model B
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3.2.3 nasuwiinanlwia
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3.3 NFAIALNUNANITNARDY

3.3.1 n1siauraniIsaassluguves Hyperledger Composer
3.3.1.1 Mannasun1sdaiudeyaves Participants uay Assets
NISNAABUNITYINAUYDY Hyperledger Composer azldn1suanina
[ [ [ o @ 2/
K11 Composer Playground lun1sdmiiuna Taslunisnageunisdmiiudeyaves
Participants Uag Assets UagW1N15WAada3 19 Participants WiazUssianuag Assets e
avUsziam anduinmsneaasunisuiletayaveusiay Participants uaztufinuiiuansna
189 Composer Playground lunfagn1smnass UnANan1sAa09v09 Participants Wag

Assets NUunnla
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3.3.1.2 NMINAABUNSLYIU Transactions

NsVAABUNI5l99U Transactions agidunisnaaauNanIsIIuDs
uiay Transactions uazazdesilimnuaonndasiudoulaiidvualSludiuves Script file
Tngagyinsvaassdeusiaz Transactions WedanauastufinNan1sviusE Ut Lanwa
299 Playground yiniinauldaennanansetindefanaiea szaiuisavinnisualaludiu
@4 Transactions Uaz Script File iothaunusuldldnonds

3.3.1.3 mavedeunsidfsdonavas Access Control

nsvadeuNsiinfetieyaresusiay Participants azvinismadeulag
N1Sa514015a teacher@classroom- management-kmitl a ¥ student@classroom-
management-kmitl 11 1iel4lun1sidlda1usiu Positions 109813158 waztnAN Y
nageuMTinflayareTEuLHIUNIEa1913Euaz TN ANY niutuinuasume

WEAINAUDN Playground

3.3.2 nMsdaiunan1snaaaslugiuvay Webpage
narnggiavilavimsiiunanisaasslaonisasraduledudmaasndouse
U Hyperledger Fabric udvhnmsvageunsnluusazaiu TagEuudsannmsiiunana
3.3.2.1 MINAAUNITULERING Admin Webpage
TunrsnnaeunsaiisnazsinisdafunalaoSsmulnaiersaly
3.1.2.1 Imm?umndauwaami Login, Register, Dashboard, Profile, User, History wag
Classroom anuaasu laaluniagsndafavvinisifiveadesadludnmuiildeoanwuuls
i'mﬁﬁmﬂﬁ‘uma’luﬂsfﬁﬁﬁmwmw?agﬂLLuumﬂﬁﬁ'ﬂ’lugquﬁuﬁu
3.3.2.2 MIVAABUNTTLERING Student Webpage
Tunisnaaeundeiiisnagsinissafunalaeidosniulnajonsaly
3.1.2.2 ImEJL%mnﬂfhmeﬂﬁ Login, Register, Dashboard, Profile, Classroom, Join class
way History awd1du lneluuragiidefaginisifunadesadludnnudildeonuuuls
"S’Allﬁﬂﬂ’1‘3Lﬁ“UNal'uﬂ‘iEﬁﬁﬂmWﬁWQM%E}EULLUUMﬂ%’mSu‘]Lﬂfuﬁu
3.3.2.3 MIVAABUNTTIERING Teacher Webpage
Tunsnaasuadaiisesviinsdaiunalnodoenulnaiosnly

3.1.Z.BTmﬂLémmﬂd'}u’U@@mi Login, Register, Dashboard, Profile, Classroom, Add
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. o e 1 o o A 2
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13 's'mmﬂ'mﬁvma'l,uﬂiﬁﬁwLﬂmmmwﬂwammaguLmumsﬁmuauqtﬂmu

3.3.3 Mm3dnnurantsuaassludaualuaun1sineuvasinaauusinaninia
3.3.3.1 ¥AABUNITYINIUVDIINATAIUANNISYI9IUVDINADY
udwdnlvieudyaamuauildanen GPIO vos Raspberry Pi Tasaxldnsimunls
Raspberry Pi dsdyyqy10409n99n91 GPIO 11 2 @n1ug Ae 3.3V uay OV 1ilonsI9d@eunis
yiuvaInaouutiudnli
3.3.3.2 vadaun1Tiinuvenasulindnlniinuddinisds
Ty nmuauninnuvesnasuwimaniiihninlulasaaulvsaaes vinsmeaeunis
nadauszgehumaniiiuresseuy winvimsindyayiafiun GPIO vos Raspberry Pi uay
Fyaradviemarediadidimahanuduluauioonuuulimuidaielsl
3.3.3.3 nadauniavinauvesduainglunisdsaBunaluds
Raspberry Pi iitel4lunisdsdeysyreenn Raspberry Pi IiBAUANNISTIIUTBINABY
wiindn lnedadyudunaiivivesaing wazdfyn e ANATDan1n GPIO Vo4

Raspberry Pi ions1vgaumsviuvedlulasaoulnsaaes

3.3.4 n15IANUNANTIINAaRlUEdILYeINTS Join Class Hnunnsauwny QR
Code

NAABUNTTTIUTBINISATINERUNST WS s uwestindnw Tnevinisadng
Classroom Tuuifedafiunedetndnumidatutoulilussuy wasldnisawny QR Code
fildFuanmsadng Classroom wtelshinAnwivims login Wngsruu wasdaufiusedelily
Classroom fiadstutiu anduinistuiinranisvimuesssuusimmiguuazmin

keAINavad Composer Playground
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4.1 wan1snnassludiuves Hyperledger Composer
4.1.1 wan1snadaunisdaiiutoyauas Participants wag Assets
nsnaaesludiuresnisdanudayaszyinisadedaeds Participants wag
& 1 [ v de g P o 2
Assets YUNHIUNY Composer Playground uagvinnisnsandeyaninduiieyhnisad
& w o o A 4 ) o L )
NnduTuiinuanindudumituanwaves Playeround Tngnisade Participants tu
EABIYINNITHIMUAUNUMTBILAAY Participants H1UN19A13a319 Positions #1199 TuL16
uansluguil 4.1 Feazudindu douaszuu (Admin), dnnw (Student) uaze1a1sd
(Teachen) Tugui 4.2 \Bun1snadeunisaina Participants 484 Admins Tagfiwuali 1D
s =1 , [ 2/ 1 LY ckl al 5 1 I A'J
VBIHQUATEUY Ad Admin01 vimsnsenteyadwsnldlunsamzidouiamun laun Ge-
o ¢ ¢ o v o 3 4 o v
wwana, waslvswid, dud warimuaunumiludauassuu (Admin) devinsasi
4 " A < 3 3 O o < aAq v oo
9¢lA Participant 984 Admins #i%a Admint01 ‘uumu,ammﬁwa;&amwﬂwlﬂmm‘s
awmzlyunansiegui 4.3 antwihnismegeunisuiledeyaves Admins Tnevinisudle

: = 9 < =l
luduvestie-uanaves Admin01 Aaguil 4.4 uagsui 4.5

Participant registry for classroom.management.kmitl.Positions * Create New Participant
ID Data
Admin { A |
"$class": "classroom.management.kmitl.Positions”, :
"position": "Admin"
}
Student { |
"$class": "classroom.management.kmitl.Positions", .
"position": "Student"
}
Teacher { |
"$class”: "classroom.management.kmitl.Positions", '
“position”: "Teacher"
}
Pl

U7 4.1 Participants ve3 Positions Tdlunisimuaunuimnues Participants 9uq



Create New Participant

In registry: classroom.management.kmitl.Admins
"classroom.management.kmitl.Admins",

: "Admin@l",
chaphon™,

ment.kmitl.Positions#Admin",

mitl.ac.th”

O Optional Properties

Just need quick test data? Generate Random Data Cancel

sUN
Y

v o L i/ = o a; 3 4 . Ju .
4.2 WUWB’WITUﬂ'iaﬂ“llﬁmuﬁ"/ﬁﬂLﬂULWBWWﬂ’ﬁﬁ'ﬁN Participant 924 Admins

a2

Admin01

“$class”: "classroom.management.kmitl.Admins",

"adminId": “"Adminol",

“name": “Nutchaphon",

"surname": “Ubonsakka",

“position”: "resource:classroom.management.kmitl.Positions#Admin®,
"tel": "0123456789",

"email”: "admin0l@kmitl.ac.th"

=]

U 4.3 mhuanwanisdniudeyaves Admin0l
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Update Participant

In registry: classroom.management.kmitl.Admins

oom.management.kmitl.Admins",
"

gement.kmitl.Positions#Admin",

8l@kmitl.ac.th"

i Optional Properties

CJHCE[

UM 4.4 mihdmiuunludeyaiievinisswiandeyaves Admin0l

Admin01 { ST

"$class”: “classroom.management.kmitl.Admins",
*adminId": "Admin@l",
"name": "Chetsada",
"surname": "Tarasawat",
position™: "resource:classroom.management.kmitl.Positions#Admin",
"tel": "@123456789",

"email”: "admin@l@kmitl.ac.th"

UM 4.5 wifuanawadeyaves Admin0l wdwihnsowandeya

nduiINIInadeun1Taing Participants ¥849 Students lugus 4.6 Tng

fAmualit 1D vauinfinwt Ao Student0l nduvimsnsendeyadaui Je-unana, am,
a & ot ¢ o 3 ] -] o af & o
A3, Waslnsdwi, Bwd wazdvuaunumliduddndnuwy (Student) wonanilds
annsanmua token Mldluniseesieussudmsuindne Galaeunfozimunlidindnw

urazAULl token (TUAUDET 2 WSy uaziliavihn1sadeazle Participant 283 Students
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- @ = v o o °
%o Student01 sluandluguit 4.7 udwhnmsvegeunisuiludoyaves Students Tnevinns

i < v = <
uAlyludiuvestie-unanaves Studentol wudndluzuil 4.8 uazgui 4.9

Create New Participant

In registry: classroom.management.kmitl.Students

e": "Nutchaphon
"surname": "Ubonsakka",

J Optional Properties

Just need quick test data? Generate Random Data Cancel Create New

[

3UM 4.6 wihdwmiunsendeyandnduiieviinisaine Participant a4 Students

Student01

"$class”: "classroom.management.kmitl.Students",
"studentId": "Studentel”,

"name": “Nutchaphon",

"surname": "Ubonsakka",

"position": "resource:classroom.management.kmitl.Positions#Student”,
"faculty": “Engineering”,

"major": "Telecommunication”,

]
: "0123456789",

: "student@l@kmitl.ac.th",
"token": 2

=]

UM 4.7 wihuansmansdaiudoyaves Studentol
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Update Participant

In registry: classroom.management.kmitl.Students

"$class": "classroom.management.kmitl.Students”™,
"studentId": "Student@l",
"name": "Chetsada
"surname": "Taraz
"position":
"resource:class .management.kmitl.Positions#Student"®,

"faculty": "Engineering",

" r": "Telecommunication”,

y
3456789",

"email": "student®l@kmitl.ac.th",

"token": 2

[J optional Properties

Canl:e'

JUN 4.8 mihdmiuunludeyaiieriinisdmandeyaves Studentol

Student01 { |

"$class": "classroom.management.kmitl.Students”,

"name": “"Chetsada",
“surname": "Tarasawat",
TpOS1TIONT: "resource:classroom.management.kmitl.Positions#Student”,
"faculty": "Engineering”,

"major": "Telecommunication”,

“year": "4",

"tel": "0123456789",

"email": "student@l@kmitl.ac.th",
"token": 2

}

]

U 4.9 mihuanswadayaves Studentol wiwinsewandeya

YINSNAABUNITATIN Participants U89 Teachers lagnnualy 1D ¥8491915¢

(3 = (3

A Teacher01 Wmsnsendeyadiusn ¥o-UNANS, AMY, NIAIYI, LUBTINTANY, Blud

wazfuuaunumliilueiase (Teacher) f93U7N 4.10 ¢la Participant 984 Teachers 9



46

o o = L oo
%8 Teacher01 Aawandlugun 4.11 anuwimvageunsuiledoyaves Teachers Tnpag

o o = o = <
vimsunluid@iuvestie-umanaues Teacher0l fananslugudl 4.12 wazgui 4.13

X
Create New Participant

In registry: classroom.management.kmitl.Teachers

s": "classroom.management.kmitl.Teachers",
rId": "Teacherol",
: "Nutchaphon",
"surname": "Ubonsakka",
"position":
"resource:classroom.management.kmitl.Positions#Teacher",
"faculty": "Engineering",

"major": "Telec
"tel": "0123456

O Optional Properties

Just need quick test data? Generate Random Data Cancel

'
A 3

3UW 4.10 wihdwiunsendeyaiduduiiievinisasne Participant ¥eq Teachers

Teacher01 {
"$class": "classroom.management.kmitl.Teachers”,
"teacherId": "Teacherel",
"name": "Nutchaphon",
"surname": "Ubonsakka",
"position": "resource:classroom.management.kmitl.Positions#Teacher",
"faculty": "Engineering”,
"major": "Telecommunication",
"tel": 123456789",
"email": "teacher0l@kmitl.ac.th"

=1

suf 4.11 T‘iﬁ’]LLﬁﬂﬂNﬁﬂ’ﬁﬁl@LﬁU‘ﬁJ@HaﬂJ@ﬂ Teacher01

Y



Update Participant

In registry: classroom.management.kmitl.Teachers

: "classroom.management.kmitl.Teachers®,
cherId": "Teacher@l",
": "Chetsada",
"surname": "Tarasawat",

‘position™:
"resource sroom.management.kmitl.Positions#Teacher"
"Engineering",
elecommunication”,
: 123456789",
"email": "teacher@l@kmitl.ac.th"

O Optional Properties

UM 4.12 wihdwiuunludeyaitorinsdwavdeyaves Teacherol

Teacher01 {

"$class”: “"classroom.management.kmitl.Teachers",
“"teacherId": "Teacher@l",

"name": "Chetsada",
"surpame": "Tarasawat",
position™: "resource:classroom.management.kmitl.Positions#Teacher”,
"faculty": "Engineering”,

"major": "Telecommunication",

"tel": "0123456789",

"email": “"teacher0l@kmitl.ac.th"

U 4.13 wihuanssadeyaves Teacher01 wdsimsswandaya

=11




a8

Tudruveanisasng Assets uvzwu sy StudentRoom, TeacherRoom,
-

TSRoom wag Classroom g‘d‘w 4.14 WAMINITNAABUNNTES 1S Asset 999 StudentRoom

Llagrimualil ID veavias A S101 AmualiidanUs Room Key Aildmuaunnsilinosila

a v o v o v a v oo P Y v v

Buaulu false wagnsdudmugldausuiun 0 au Weviinisasiearld Asset vas

StudentRoom 719 S101 fegUil 4.15

Create New Asset

In registry: classroom.management.kmitl.StudentRoom

"classroom.management.kmitl.StudentRoom",

it Optional Properties

Just need quick test data? Generate Random Data Cancel Create New

i
&

JUN 4.14 MU’]ﬁ’l‘M‘iUﬂiaﬂTE}uaﬁﬂn’lLﬂuLWBﬁ’m’liﬂ%ﬂ Asset 9849 StudentRoom

S101 { P
"$class”: “"classroom.management.kmitl.StudentRoom",
*roomId”: "siel",
“roomKey": false,
®*counts®: 8

=

‘LJ‘I?]‘ 4.15 ‘VTU']LLE‘?@QN&’UE]?JH‘UBQ StudentRoom %®3 5101
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NIMARBUNNTATIN Asset U89 TeacherRoom Taurivun 1D weses fie T101
Amunldiiauds Room Key Aildmuaunisidaosiidnsududu false uaznstdusiuou
AldruEudui 0 au faguil 4.16 Wevhmsatheesld Asset vas TeacherRoom e T101
Yaguit 4.17

U

Create New Asset

In registry. classroom.management.kmitl.TeacherRoom

: "classroom.management.kmitl.TeacherRoom",
"T101",

5] Optional Properties

Just need quick test data? Generate Random Data Cancel

JUW 4.16 wihdmiunsendeyanisiluitevhnisadne Asset 484 TeacherRoom

T101 { &
“$class”: "classroom.management.kmitl.TeacherRoom", .
“roomld": "Tlel",
“roomKey"”: false,
“counts": 0O

=]

JUT 4.17 mhuanwadeyaves TeacherRoom e T101
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NINAABUNITASI1Y Asset ¥aa TSRoom lasA1vum ID U09ies Ae TS101

[ & as e v =) L4 ! a k9 s o
MwualAiLUs Room Key fldmupunisilaiesianiusuily false waznisiudiuay

Fldusudui 0 au Tasaziinsiudiuiuenansd uasindnwildouuenainiu dgui

4.18 levhmsaiaazlél Asset e TeacherRoom e TS101 wagudl 4.19

Create New Asset

In registry: classroom.management.kmitl.TSRoom

[

"Sclass": oom.management.kmitl. TSRoom",

ounts"
"studentCounts"

] Optional Properties

Just need quick test data? Generate Random Data Cancel Create New

p=

JU7 4.18 mhdwiunsendeyanisnduiiornisada Asset 481 TSRoom

Y

TS101

"$class”: "classroom.management.kmitl.TSRoom",
"roomId": "TSle1l",

“roomKey": false,

"counts": 0,

"teacherCounts": @,

"studentCounts": @

=1

5Ui 4.19 wiuamssadeyauas TSRoom #es TS101
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E 2 di o =3 a4 LV
NISNAFDUNITASIN Asset U89 Classroom wialglunisdatiusetein@nuilu
uRaz 1839 tnenvuali 1D A Class0l LLﬁ%ﬁ"Iﬂ’}SﬂiE]ﬂ’ﬁaidaﬂmx, 1A, 5183, NFY
= ¥ .:J o o o =3 LY d' rdl o
LSHY, TULAZLIAMYIINNTEDY wazIIuLnAnw luTeIen Aauanslugun 4.20 Wieviins

a5193¢19 Asset U949 Classroom ﬁl% Class01 ﬁ\‘igﬂﬁ 421

Create New Asset

In registry: classroom.management.kmitl.Classroom

O Optional Properties

Just need quick test data? Generate Random Data Cancel

sU 4.20 wﬁ’uﬁm%’uﬂsaﬂﬁagaﬁiﬂumia%ﬁq Asset 9849 Classroom

U

Class01 { - |
"$class": “classroom.management.kmitl.Classroom",

"classId": "Classel",
"faculty": "Engineering”,
"major": “"Telecommunication",
"subject": "Telecom Project",
"section": "1",

"date": "306/03/2019",

"time": "9.00-12.00",
"counts": @

UM 4.21 wihuaawmanisdniudeyares Class0l
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4.1.2 HaNISNAFAUNITNIIUYDY Transactions

nsvmaeshuduiazinsmageunsviauresszuulaenIsds Transactions
wazUufnNan15119UR1UN1e Composer Playground Iugﬂﬁ 4.22 LWARINITNAADUNNT
Mulun13999 StudentRoom w84 Students (StudentinvokeStudentRoom) Tng¥in1s

o 1% | @ ) v v o v
srutauanandudasdsluiu Transaction laun ID Y094, ID Yv0iDaNiADIN15IDe Ni0N

9 U

szufunazanfifesmavinnsans evihnisds Transaction sruvavyhmsdaiuteyanis
seauilaoanuuuly wansranisdnAvdeyaniseasuasies 5101 ﬁaguﬁ 4.23 Tpgsguu
evn1sIaLiud1sun1sIes, 1D W17, {J’au“a’i’uLLasnmﬁéfaamsﬁﬂﬂﬁﬂm JuDIUUNNIUY
1a774iia Transaction IUEULL‘UU timestamp Wae Transaction ID 199015984 &4
Wisuiaiioudn Hash l#lun1sérsdasiumisiu block siely uazuansman1sIniiutaya
n1svasludinees Studentol faguil 4.24 Tnevinnasdniiu 1D veswesiiass uavdrdunis
03veskeaiu wiawiwinsuau token Mdlumsensieseanty FammnyhnseaslySuuay
nadfimstuiinliuda stuvarlianunsavnnseeslauasditernundaisunnuianas

ﬁauam’[ug‘uﬁ 4.25



mit Transaction

"resource:cl m nt.kmitl.Students#Stud
"roomId": p:cla m.management. kmitl g on#slel",
"structure":

il Optional Properties

Just need quick test data? Generate Random Data Cancel

Typ StudentinvokeStudentRoom v

"$class": "classroom.management.kmitl.StudentInvokeStudentRoom",
"student":

2/

JUN 4.22 mihdmsusy ?Ja;daﬂﬂuﬂﬂidd Transaction 994015984 StudentRoom

9

5101

\
"$class": "classroom.management.kmitl.StudentRoom", k4

"roomId": "S101",

" v. false
/-‘533??3: % \
"matching”: [
[¢]

1,
"student": [
"resource:classroom.management.kmitl.Students#Studentol”

"structure": [

"$class”: "classroom.management.kmitl.Structure”,
"date": "30/03/2019",
"time": "9.00-12.00"
] }
"timestamp": "\"2019-03-24T16:44:02.633Z\"",
"transactionId": "7940ecl168d4a52185dcd2eld34315249a374c38d681c4casf:

Q‘ansactionﬁp" 1 "7940ec168d4a52185dcd2eld343 15249a3?4c386681c4cey
}

o

4.23 1/1137’1mewams%’mLﬁwﬁasgam'ﬂm‘uaaﬁaq 5101
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Student01

"$class”: "classroom.management.kmitl.Students",

"studentId": "Studentel"”,

"name": "Chetsada",

"surname": "Tarasawat",

"position”: "resource:classroom.management.kmitl.Positions#Student”
"faculty": "Engineering",

"major": “"Telecommunication",
"year: *4*,
"tel“

"0123456789",
. udent01@kmitl.ac.th",
'tcken"-
"room":
"5101#0"

P |

‘Uﬁ 4.24 meLammamsammwamamﬂumwawaﬂ Student01

Submit Transaction

ra : Type StudentlnvokeStudentRoom v

1
"Sclas "classroom.management.kmitl.StudentInvokeStudentRoom",
"student
"resourc om.management.kmitl.Students#Studentdl”,
resource:classroom.management.kmitl.StudentRoon#S101",

"30‘.’033

"9.00 .oe"

=] Optional Properties

Just need quick test data? Generate Random Data Cancel

JUN 4.25 wihuanwaiiielianansayiinisass StudentRoom Tmunmmvuim

v
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MnuinsaEeuNsYILYes Transaction ’Luﬂml,ﬁ’lm%ylai'uuaw;mﬁ
ABIN15¥1N15984 StudentRoom %89 Students (StudentEditStudentRoom) Iugﬂﬁl 4.26
lagvhnnssgyteya ID 414, ID vewios uazdrfunsens wieussyiuuaznaiideanisee
iAouni3ves Wavinnisas Transaction ixw%v‘hm'ﬁLLf’flﬂu%’aa‘J,ai'uLLammﬁﬁaammm
09%84 5101 ﬁ’ummﬂugﬂﬁ 4.27 wagduiin timestamp, Transaction 1D ¥aan15uAlunng
999 LazUuiin Transaction ID va4 Transaction Aountiiteidun1s81edeiuniaves

' W v a a v < ] o W aa
tﬂOCkHagmﬂ“aﬂﬁﬂUﬂqiﬂﬁﬁwaﬂﬁqﬂ?uﬂagnﬁqwmaﬂﬂTﬂﬁauuumﬁﬁﬂUjuuagDaqwuﬂ75

spsagluszuuua ldaursavinnseesla AIUN 4.28

Submit Transaction

StudentEditStudentRoom v

assroom.management . kmitl.StudentEditStudentRoom",

ment.kmitl.Students#Studentol",
assroom.management.kmitl.StudentRoom&S101",

.management.kmitl.Structure",

B Optional Properties

Just need quick test data? Generate Random Data Cancel

UM 4.26 mhdmiuszydeyaildlunisds Transaction uAlunisasswes StudentRoom
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5101

"$class": "classroom.management.kmitl.StudentRoom",
“roomId": "s1ei",
"roomkKey": false,
"counts": 1,
“"matching®: [
(¢}

1,

"student”: [
“resource:classroom.management.kmitl.Students#Student®1"

|

"structure®: [

1
“$class”: "classroom.management.kmitl.Structure”,
"date": "30/03/2019",
"time": "13.00-16.00"

}

“fmestamp": "\"2019-03-24T16:45:49,264Z\"",
"transactionId": "a88867790d47d130ff151dbbe55309a36e546d71139758a21
“transaction p": "794Pecl168d4a52185dcd2e1d34315249a374c38d681c4casf

= 1]

JUN 4.27 wihuanswanisuilutoyanisveswessios 5101

Submit Transaction

nsa n Ty StudentEditStudentRoom ~

ssroom.management.kmitl.StudentEditStudentRoom",

"resource: agement.kmitl.Students#Studentol",
"roomId rc oom.management .kmitl.StudentRoomiS101",

management.kmitl.Structure”,

Just need quick test data? Generate Random Data Cancel

3UM 4.28 wihuansraiiglaianansadeunisees StudentRoom lugfatunanitszyls
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NAFDUNTTYINNIUYDY Transaction lun158ndnn159849 StudentRoom a4
Students (StudentRevokeStudentRoom) Iaevinn1ssey 1D {4, ID voees wavasunis
984 §i93Ul 4.29 flevinnsde Transaction szuvazauTayagIFUATaRs, ID UBIHABY,
foyatunaznaiineyhnisaessanainiies $101 FlasURl 4.30 uazvinsvuiin timestamp
wag Transaction ID waiwaglval 3:1uﬁ&ﬁ'}ﬂﬁauiagaﬁaaﬁﬁwé’wa@aaﬂmﬂ Student01

Fagudt 4.31

Submit Transaction

Fran | StudentRevokeStudentRoom v

s": "classroom.manage! .kmitl.StudentRevokeStudentRoom",

oom.management . kmitl.Students#Studentol”,
ource:classroom.management. kmitl.StudentRoon#S101",

N Optional Properties

Just need quick test data? Generate Random Data Cancel

UM 4.29 wihdwiuszydeyaiilylunisds Transaction NMsen@nn1saes StudentRoom
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S101 { a
"$class": “classroom.management.kmitl.StudentRoom",
"roomId": "sie1i",

"roomKey": false,

i 1
"matching*: [1],
"student": [],
"structure": [],
"timestamp": "\"2019-83-24T16:48:03.921Z\"",
“transactionId": "6ca66al3cclbl9cab9b81c6062d1db526a8b63713bab22d32¢ck
“transaction_p": "a88867790d47d130ff151dbbe55309a36e546d71139758a21c{

A v L2 v
JUN 4.30 MUOUARINANITAUTBYANTTRDIYDINBY S101

Student01 { 7
"$class": "classroom.management.kmitl.Students", .
"studentId": "Studentel®
"name”: "Chetsada",
"surname": "Tarasawat",

= |

"position": "resource:classroom.management.kmitl.Positions#Student"
“faculty": "Engineering",

"major": "Telecommunication",

"year": "4"

“tel*: *0123456789",
"email": "student@l@kmitl.ac.th”,
"tn

JUT 4.31 miuananan1sauteyadIfun1sIeewes Student0l

Y

mndnAnulaiil token filFdmiviniseasglilannsavinissedld uas
spuvtzdtiormuduiion fagui 4.52 Suduazfenihnisiiin token Tasanansdviodua
szuu Tugufl 4.33 wamamsnagoun1syineiuves Transaction Tunsifiy token #ildlunns
voupniouveinfiny) (AddToken) Tngviin1ssey ID vea Students Aid@an 5Lty token
LazF Y token TifBIMSUL warTEULILYINISIY token Ty Students Aauanslugy
l 4.34



Submit Transaction

StudentinvokeStudentRoom v

"student":

"resource:clas
"roomId"

"structure {
"Sclass": "classroom.management.kmitl.Structure”,
"date": "30/03/2019",

"time": "13.00-16.00"

O Optional Properties

Just need quick test data? Generate Random Data Cancel

T

JUN 4.32 nihuansman1syineudied token lilisanadmiuvinnisass

59



Submit Transaction

Transaction T AddToken v

mécl ": “classroom.management.kmitl.AddToken",
"student":

"resourc lassroom.management.kmitl.Student;#Studentol”,
"token": 1

1

= Optional Properties

Just need quick test data? Generate Random Data Cancel

L4

U7 4.33 nihdmsuszydeyainldlunisds Transaction veansiiia token

q Y

60

Student01

{
"$class": "classroom.management.kmitl.Students",
"studentId": “"Studentel",
“name": “"Chetsada",

“surname": “"Tarasawat",

“position": "resource:classroom.management.kmitl.Positions#Student"
"faculty": "Engineering",

"major": "Telecommunication",

"year": "4,

"tel": "0123456789",
»emai dentol@kmitl.ac.th",

= ]

gﬂﬁ 4.34 wﬁmamwamaamnﬁu token w849 Student01



61

NAFOUNITMN9I1UVDY Transaction 1umwamﬁaﬂﬂsx@‘uad StudentRoom
(UnlockStudentRoom) uanesiesudl 4.35 Tagvinnssey ID vesviesiidosns szuvazsin
M51ABUATILUS Room Key saesiasliiiandu true ﬁ’qgﬂﬁ 4.36 \ieldeusauiu
Lulasmeulnsaiaeslunismununasuwdlindnlninlinganisieiu uagvaaaunisinay
83 Transaction lun1sdaAuszgues StudentRoom (LockStudentRoom) luzui 4.37 Tae
¥iN135eY 1D veeeadulienty szuvasiinisiudsuadiiuls Room Key loiiiady

false fagu 4.38 welinasuwmaninindudvivuniudnd

Submit Transaction

UnlockStudentRoom v

yom.management.kmitl.UnlockStudentRoom",
e:classroom.management.kmitl.StudentRoomi5101"

[Y Optional Properties

Just need quick test data? Generate Random Data Cancel

' ]

JUM 4.35 wihdwiuszydeyaiild

1 Transaction Tunsuanfieauseguas StudentRoom
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5101

“$class”: "classroom.management.kmitl.StudentRoom",

“roomId”: "S181",
“roomKey": true,
counts™: I,
"matching”: [],

"student": [],
“structure”: [1],

"timestamp”: "\"2019-03-24T16:50:55.122Z\"",
"transactionId“: "faB8368e770d3e7febbed5070a0688195f369f9893a76edlalat
"transaction p": "6cab6al3cclbl9ca69b81c6062d1db526a8b63713bab22d32ct

A |

U 4.36 'mifﬂLLammamiﬂaméaﬁﬂ'ﬁz@mmﬁm 5101

Submit Transaction

LockStudentRoom v

ement.kmitl.LockStudentRoom",
lassroom.management.kmitl.StudentRoom#5181"

] Optional Properties

Just need quick test data? Generate Random Data Cancel

U 4.37 wihdwmiussyteyaiildds Transaction Tun1sdeauszgues StudentRoom
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S101

{

"$class”: “"classroom.management.kmitl.StudentRoom",
"roomId": "S101"
| "room?ey": Talse, |
counts: I,
"matching": [],
"student”: [],
"structure”: [],
"timestamp”: "\"2019-03-24T16:51:53.263Z\"",
“transactionId”: "d5f425433ce49f20567b44eee6213c38ec2a75bc330baadddes
"transaction_p": "faB8368e770d3e7fe6bed50T0a0688195f369f9893a76edlalat

|

JUT 4.38 miuanmanisheaUszauesias S101

= o
lugu# 4.39 uansnmadeun1svhauluniseass TeacherRoom w84 Teachers

o v v d
(TeacherinvokeTeacherRoom) laavitnsszydaya ID vosld, ID vashesiidainiIved

o o =l o = o I 3 o as
Wﬁamaﬁq’auuaxna‘méfa\mﬁmmi%d LBNIN1983% Transaction SBU‘UT\“IZ‘V]Tﬂﬂi"ﬂﬂLﬁ‘U

o s v v s Cj = o .
#A1MUN19904, ID E‘TL‘U, ‘TIBJ‘\JIﬁ'J‘L!LLﬁ%ﬁL'Jﬁ']'ﬂﬁENﬂ’]'iﬂ’]iﬂEN 5’)3Jﬂ\'l‘{lﬂLﬁ‘U timestamp Way

y o 1Y Y < '
Transaction ID 9990153284 aﬂumay)amawaﬁ T101 ﬂ\?LLﬁﬂQﬂLuE'ﬂVI 4.40 LLﬂBIuﬂ’]u‘U@\?

Teacher01 9gy1M53ALAY ID Y83%DINTDI UAYAIRUNISIIWRIY Fasuil 4.41
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Submit Transaction

TeacherinvokeTeacherRoom -

LA
"Sclas "classroom.management.kmitl.TeacherInvokeTeacherRoom",
"teacher™:
"resource:classroom.man
"roomId

"structur

OJ Optional Properties

Just need quick test data? Generate Random Data Cancel

UM 4.39 mihdwiuszyveyadililunisds Transaction n59avas TeacherRoom

“$class": "classroom.management.kmitl.TeacherRoom",
"roomId";: "T161",

Gl ey": false,
"counts”: 1,
"matching": [

[¢]

1,
“teacher": [
"resource:classroom.management.kmitl.Teachers#Teacherol"

"structure": [

"$class”: “"classroom.management.kmitl.Structure”,
"date": "30/03/2019",
"time": "9.00-12.00"

}

1

"timestamp": "\"2019-03-24T16:54:30.597Z\"",

“transactionId": "79deedlec19a4455f4a08880a74b8ble356a2bcblc1078c19

\"t ransaction p": "79deedlec 1984455f466888@a74b8b1935632bcb1c1078cy
}

UM 4.40 wihuanwmanisininudeyaniseosvesvies T101
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Teacher01

"teacherId": "Teacherel",
"name": "Chetsada",
"surpame": "Tarasawat",

"faculty": "Engineering"”,
"major": "Telecommunication",
"tel": "0123456789",
remail": "teacher0l@kmitl.ac.th",
"room": [

“Tie1#0"
]

Collapse

"$class": "classroom.management.kmitl.Teachers",

"position": "resource:classroom.management.kmitl.Positions#Teacher"

- o O o o w
JUM 4.41 wihuanawansdaiudayadun159e1ves Teacher01

o o s A o
NAFABUNIINIIUYDY Transaction IUﬂWiLLm“U'}ULLﬁEL’Jﬂ’Mﬁ@Qﬂ’]‘JWWﬂ’ﬁQQQ

TeacherRoom w84 Teachers (TeacherEditTeacherRoom) LLamﬁ&gﬂﬁ 4.42 1aevinnnsg

v w o w o @ o o o A o
33‘14 D ETL‘U, ID %194 Lagainun15aod Wiaussq'ﬂuuaBLjaqwmﬂéﬂq'ﬁﬂgLaEUﬂqS"ﬂ@\? LUanM

1 = o 2 e A v v s
N1388 Transaction 'ig'U'U"US‘V]’IﬂWiLLfﬂ‘U‘U@Myﬁ"JuLLﬁ%L'}a’MWB\iﬂ']'iﬂ@ﬂ‘ﬂ@\‘i‘ﬁ@ﬁ T101 maLkeam

P ol . 2 A L ' o ol o
lugu? 4.43 souvisdudin timestarnp, Transaction 1D wag Transaction 1D fountiuield

D19DIAALIUDY block



Submit Transaction

T TeacherEditTeacherRoom v

{
"$class": "classroom.management.kmitl.TeacherEditTeacherRoom",
"teacher":

"roomId"
"counts":

"classroom.manag

"30/03/2019",

[it] Optional Properties

Just need quick test data? Generate Random Data Cancel

2/

66

UM 4.42 wihdwmiuseyteyaildlunisas Transaction uilunisasaves TeacherRoom

3

T101

"$class": "classroom.management.kmitl.TeacherRoom",
"roomId": "T10l1",
"roomkey": false,
"counts": 1,
"matching": [
0

"teacher": [
"resource:classroom.management.kmitl.Teachers#Teachero1*
1,

"structure": [

"$class": "classroom.management.kmitl.Structure”
"date": "30/03/2019",
"time": "13.00-16.00"

}

"%imestamp": "\"2019-03-24T16:56:09.118Z\"",
"transactionld": "c9dd55cca90a4cf77a9d8583c7b21df2964a58e5c66abbo3ci
“transaction_p": "79de0dlecl9a4455f4a08880a74bB8ble356a2bcblc1078c19

[=1]

JUM 4.43 miwuanwanisuiludeyaniseesesies T101



67

NAGDUNNTVNIUYBY Transaction Tun1senidnnisaes TeacherRoom 84
Teachers (TeacherRevokeTeacherRoom) lnviin1ssey ID g4, ID vesias uavadiunis
@ < 4 o ] ) v o w v
989 AU 4.44 1{i8vin15d Transaction svuuIgaudeyad1dunisees, ID veadass,
v 9 < o v 9 < o CY ;
ToYAIULAZLIATIABYINNTID9PBNAINYIDS T101 fagui 4.45 wazyinsiuiin timestamp

waz Transaction 1D 5auf9vN1IaUTeYAYEINN1AI98990n90 Teacher01 AagUN 4.46

Submit Transaction

TeacherRevokeTeacherRoom -

[ optional Properties

Just need quick test data? Generate Random Data Cancel

2/

U 4.44 wihdwiuseydoyanldlunisas Transaction nsenidnnnsaes TeacherRoom

L] U

T101 { 2.

"$class”: "classroom.management.kmitl.TeacherRoom",

"roomId*: “"T1lO1l",

“roomKey": false,

*counts™: 1

"matching”: [],

“teacher": [],

“structure”: [],

“timestamp": "\"2019-03-24T16:57:14.496Z\"",

“transactionId": "al63a6d85a3e8499a9be4676T73d665429e9f12efB8c5e52d31
“transaction_p": "c9dd55cca90a4cf77a9d8583c7b21df2964a58e5c66abbo3che

JUM 4.45 wihuanwmanisaudeyanisesvesies T101
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Teacher01 { V3. |
"$class”: “classroom.management.kmitl.Teachers", D

“teacherId”: "Teacherol",

“name": "Chetsada",

"surname": "Tarasawat",

"position”: "resource:classroom.management.kmitl.Positions#Teacher”,

“faculty”: "Engineering"”,

"major": “"Telecommunication",

"tel™: “0123456789",

= il": “"teacher@l@kmitl.ac.th",

Ellg
“room": []

d o o
UM 4.46 mhuanmansautoyadifiunisassues Teacher0l

NAABUNITYI191U4VD Transaction “Lumsﬂaﬂﬁaﬂﬂ'izmaa TeacherRoom
s ld o 14 o IJ
(UnlockTeacherRoom) uaaensjuil 4.47 Tneviin1sszy ID veeies ssuuazyiimsiuiey
e v L s ar o Py v 1
findauds Room Key vasviasliiilrnilu true faguil 4.48 wielnasuwsimanlvihuganis
I3 a 2 [ " =3
iU uagansaladsygla uasmadeun1sinauees Transaction lunsdenusznves
o] o i = s

TeacherRoom (LockTeacherRoom) lugu# 4.49 lagsviinissgy ID veaveaguidaiu

o = | ) ) P} dT v
F¥UUIEYINNISIUABUAIRLUT Room Key 1Ay false AIgUN 4.50 Wwolvinaou

widnlwrnduuyiausuung



Submit Transaction

nsact T UnlockTeacherRoom

"$class": "classroom.management.kmitl.UnlockTeacherRoom",

"roomId": "resource:classroom.management.kmitl.TeacherRoomsT101"

}

o Optional Properties

Just need quick test data? Generate Random Data Cancel

69

U 4.47 wihdwiuszydeyaiildds Transaction lunisuandonusyrues TeacherRoom

T101

"$class”:
"'roQ d 0

"matching”: [
"teacher": []
"structure" .
"timestamp”: “\"2019-03-24T16:57:46.156Z\"",

"transactionId": "b82dd283b01516865cfcb426d0549a40a64b7305bd8cead3cfe
"transaction p": "al63abdB85a3e8499a9bed676173d665429e9712ef08c5e52d3f

"classroom.management.kmitl.TeacherRoom",

=]

JUN 4.48 mihuaswanistandendszguaaios T101



Submit Transaction

ran n Type LockTeacherRoom v

"Sclass": "classroom.management.kmitl.L TeacherRoom",
"roomId": “resource:cl om.management.kmitl.TeacherRoom3T101"

O Optional Properties

Just need quick test data? Generate Random Data Cancel

U 4.49 wihdwiuszyteyanldds Transaction luniséenusyauas TeacherRoom

70

T101 {
"$class": “"classroom.management.kmitl.TeacherRoom",
Yroomld*; “Tle1“
[ "roomKey": false, ]
“counts™: I,
"matching": [],
"teacher*:.[],
"structure”: [],
“timestamp”: "\"2019-03-24T16:58:08.238Z\"",
"transactionId": "a654762b7fec64dabbaB454696d2b9c5e96e75aa7e771b3def]
"transaction p": "b82dd283b81516865cfch426d0549a40a64b7305bd8ceand3cfe

B

U1 4.50 wihuanwmanisdeausyauesies T101



Tl

NAABUNITNIIIUVDY Transaction TUN15909 TSRoom 284 Students
(StudentinvokeTSRoom) lngvihmsseydiegaidsluiu Transaction Ae ID vesld, ID ves
v o v ) o w ° w P ) | 5
NBIVIABINITIBY, TUUALLIAIMABINITNINIGIDY AegUTl 4.51 Wievinn15de Transaction
ssvvazyinsdaivdeyadidunisees, ID 414, Funaifideanisaes, timestamp,

. v [ = [ as o w @
Transaction ID lUéfsies TS101 ANgUN 4.52 uagynsdaLiuaauniseesluds Student02
AIgUN 4.53

Submit Transaction

StudentinvokeTSRoom v

Tesiif
"Sclass": "classroom.management.kmitl.StudentInvokeTSRoom",
"student":
"resource:c sroom.management.kmit
"roomId": "resource:classroom.man

"structur
"e -

"classroom.management.kmitl.Structure”,
30/83/2019",
"5.00-12.00"

B Optional Properties

Just need quick test data? Generate Random Data Cancel

JUN 4.51 wihdmiusyyteyanldds Transaction Tun15999 TSRoom s Students

YU




TS101 { Vs m—
"$class": "classroom.management.kmitl.TSRoom", ¢

"roomId": "TS101",
"roomKey": false,

counts”: 1,
"teacherCounts": 0,
"studentCounts": 1,
"studentMatching": [
0
1,
"student": [
"resource:classroom.management.kmitl.Students#Studento2"”
]

"studentStructure”: [

"$class": "classroom.management.kmitl.Structure",
"date": "30/03/2019",
"time": "9.00-12.00"

1,
"timestamp": "\"2019-03-25T18:36:41.7212\""
"transactionId": "d348788c7676165fcb55b75269c37971c9bcb8adf53e210fa
\\\\‘Ttransaction_p": "d348788c7676165fcb55b75269c37971c9bcbBa4f53e210fa

}

Callapse

< B o v v
JUN 4.52 MmLLﬂmNaﬂ"ﬁﬁamﬁwagams%awaa T5101 w@9 Student02

Student02 { 2
"$class": "classroom.management.kmitl.Students”, 1

"studentId": "Studente2",
"name": "Nutchaphon",
"surname": "Ubonsakka",

=]

"position": “resource:classroom.management.kmitl.Positions#Student”
"faculty": "Engineering",
"major": "Telecommunication",

"tel": "0123456789",

remail®: “"stydentO2@kmitl.ac.th",
“token": 1,

"room"; [

"TS101#0"

UM 4.53 vthuansran1sdniudoyadidunisassves Studentd2

NAFDUNITYINUYDY Transaction TunisuAluni1saee TSRoom v89 Students

(StudentEditTSRoom) Inevin1sssydaya 1D vosfaas, ID vewiesiiviinisaes, wunis

s s w d' ar = P [] 1 . o
DY, TULALLIATVNDINTITLABUNITIDY FNE“LJ‘VI 4.54 1UanN1N19a3 Transaction S¥UUAEYIN

nsuflyteyaiunarfivihnisesvessios TS101 saufaduiin timestamp way Transaction

ID sauanslusuil 4.55



Submit Transaction

StudentEditTSRoom v

: "classroom.management.kmitl.StudentEditTSRoom",
"resource:classroom.management.kmitl.Teachers#a121",
"roomId": "resource:classroom.management.kmitl.TSRoom&TS101

"counts": ©

"structur {
"y "classronm.management.kmitl.Structure®,
"date "3e/e3/2e19",

"time": "13.00-16.00"

[ Optional Properties

Just need quick test data? Generate Random Data Cancel

e,

UM 4.54 wihdmiuseydeyadildds Transaction uilun13989 TSRoom wee Students

TS101

{
"$class": "classroom.management.kmitl.TSRoom",
"roomId": "TS101",
"roomKey": false,
"counts": 1,
“teacherCounts": 0,
"studentCounts": 1,
"studentMatching": [
0
I
"student”: [
“resource:classroom.management.kmitl.Students#Studente2*
“studentStructure”. [
"$class": "classroom.management.kmitl.Structure",
"date": "30/03/2019",
“time": "13.00-16.00"
1
"timestamp": "\"2019-83-25T18:40:34,947Z\"",
"transactionId": "380dc96525fad463f4feff2ac345dd45b9656b6946af82aa3l
*transaction_p": "d348788c7676165fch55b75269¢37971c9bcb8a4f53e210fat
}

[= 1]

SU 4.55 wihuanaansudludoyaniseesios TS101 vee Student02
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NAFDUNIININIUYDS Transaction Tun158nLanN15989 TSRoom a4 Students

s

-] 17 4 -] ;73 U o s
(StudentRevokeTSRoom) yimssgyteyaiiniu 1D 414, ID veaies wazdrdunisaes fis
JUT 4.56 syuuazvinsaudoyadiiunisees, ID #7994, Tuna1MviIn1599909n2 N 04
T5101 audieUudin timestamp wag Transaction ID uanedagudl 4.57 wazaudoyadasiv

N1999999n91n Student0? ﬁ’agﬂﬁ 4.58

Submit Transaction

StudentRevokeTSRoom v

om.management.kmitl,StudentRevokeTSRoom" ,

12 nt.kmitl.Students#Student®2”,
ce:classroom.management.kmitl.TSRoomsTS101",

= Optional Properties

Just need quick test data? Generate Random Data Cancel

U 4.56 wihdwmiuszyleyanldds Transaction 8nidnn15989 TSRoom w84 Students




5

75101 { SR

"$class": "classroom.management.kmitl.TSRoom",
"roomId": "Tsieli",

"roomKey": false,

“"counts": 1,

“teacherCounts": @,

"studentCounts”: 1,

"studentMatching”: [],

"student™: [],

"studentStructure": [],

“timestamp": "\"2019-03-25T18:44:23.2482\"",
“transactionId”: "db842394acdfa014949e6bcfle673b90bdd970e1ab8f3369b
"transaction_p": "380dc96525fad463f4feff2ac345dd45b9656b6946af82aa3

Collapse

JUM 4.57 mlwuanmanisautoyanisvasias TS101 ves Student02

Student02 { PR

"$class”: "classroom.management.kmitl.Students",

"studentId": “Studente2",

“name”: “Nutchaphon",

“surname”: "Ubonsakka",

“position”: “resource:classroom.management.kmitl.Positions#Student”,
“faculty": "Engineering”,

"major": "Telecommunication",

"tel": "0123456789",

"email”: "student@2@kmitl.ac.th",

wtoken” -

UM 4.58 wihuanawanisaudeyadisiunisseswes Student02

YU

NAFDUNITNIITUTDY Transaction TUN15999 TSRoom U84 Teachers

= o o 2 v oy
(TeacherinvokeTSRoom) 1u‘3ﬂw 4.59 Tagvinnsssydaya 1D Hl4, ID Yoo fDIN13a09

YU

LAZIULIAIMABINNTYINN1538¢ Weds Transaction ssuvagyihnmsianudeyadidunisees,

ID g1, TuuazianfifeInsaey, timestamp Wag Transaction 1D lUSwi03 TS101 wanada

U 4.60 wagvhmsdauiudeyadidunisaedluds Teacher02 feguil 4.61
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Submit Transaction

Tra nT TeacherinvokeTSRoom v

"Sclas "classroom.ma
"teacher":

"resource:classro
"roomId":

"structure":
"Sclass”: 1z 00M . mar .kmitl.Structure",

er;&#Teachero2",
ent.kmitl.TSRoomaTS101",

"date'
"time":

= Optional Properties

Just need quick test data? Generate Random Data Cancel

U7 4.59 mhdmiuseytoyadldas Transaction lun1syas TSRoom was Teachers

U

T5101 { ;W

"$class”: "classroom.management.kmitl.TSRoom",
"roomId": “TSle1i",
ey'. false
tcounts”™ |\ 25
"teacherCounts": 1,
"studentCounts": 1,
“teacherMatching™: [
[¢]

1,

“studentMatching": [],

“"teacher":
“resource:classroom.management.kmitl.Teachers#Teachereo2"

1.
"student™: [],

"teacherStructure®: [
"$class": "classroom.management.kmitl.Structure”,
"date®: "38/83/2019",
"time": "9.00-12.80"
}

1,
"studentStructure”: [],
“timestamp": "\ "2019-83-25T18:46:45.479Z\"",

\"transactionld": "a643cf76b71f88cf8320b0ad7b62856¢18d98bbfd92103697(

“transaction p": "db842394acdfa®14949e6bcfOe6f3b90bdd970elab8f3369bt

UM 4.60 wihuaassan1sdanudeyaniseeaios TS101 vas Teacher02




T

Teacher02 { PR |
"$class": "classroom.management.kmitl.Teachers", .

"teacherId": "Teachere2",

"name": "Nutchaphon",

“surname": "Ubonsakka",

"position": "resource:classroom.management.kmitl.Positions#Teacher"

"faculty": "Engineering”,

"major": "Telecommunication®,

"tel": "0123456789",

temajil®: “teachero2@kmitl.ac.th”,

"room": [
“TS1e1#0"
1

Collapse

& o %) o ar
UM 4.61 mhuanaman1sdniiuteyadiiunisessves Teacher02

MINITNAADUNITVIUVBY Transaction Tun1suAtun1s994 TSRoom w94
Teachers (TeacherEditTSRoom) laeyin133zy 1D {aey, ID 183%eq, A1AUBINTIDY LAY
) = v A ) - o %) ) a e
TUAMADINISIADUNNTIDY UANIAIFUT 4.62 szuvanimsudledeyatunaivhnisees

o = . _ ar LY (Y] P
Laguunn timestamp , Transaction ID 11]&]4%18%6‘”@\1%8& TS101 a¥3un 4.63



Submit Transaction

TeacherEditTSRoom v

"resource:classroom.m
"roomId":
"counts":

"struct {
"classroom.management.kmitl.Structure'

=": "36/683/20819",
: "13.00-16.00

] Optional Properties

Just need quick test data? Generate Random Data Cancel

JUN 4.62 wihdwmsuszudey

78

Youanlyds Transaction wAluN13989 TSRoom w84 Teachers

TS101 .
"$class": “classroom.management.kmitl.TSRoom",
“roomId": "TS101",
"roomKey": false,
"counts": 2,
"teacherCounts": 1,
"studentCounts”: 1,
"teacherMatching": [
0

1.
"studentMatching": [],
"teacher®: [

1.
"student™: [],

"resource:classroom.management.kmitl.Teachers#Teachere2"

"teacherStructure®: [

{
"$class": "classroom.management.kmitl.Structure”,

"date": "30/03/2019",
"time": "13.00-16.00"

}

"étudentstructure": [l
"timestamp": "\"2019-03-25T19:04:02,912Z\"",

A |

"transactionId": "c80e27ab6daalc6dBcfB8f55319922487972d5e5d55e1bd561
"transaction p": "a643cf76b71f88cf8320b0ad7b62856c18d98bbTd921036971

JU# 4.63 wihuanwwanisuiludoyaniseasios TS101 ves Teacher02
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NAFBUNIVINUTBS Transaction Tun1sanidnnisass TSRoom vad Teachers
(TeacherRevoke TSRoom) lngagAadvinn1ssey 1D 844909, ID v09vee uara1siuresns
299 ﬁagﬂ‘ﬁ 4.64 szuvIzNITauTeyadiun1sIey, ID K999, Jukavianiviinissesean
N¥ea TS101 saumatfudin timestamp Wag Transaction ID ﬁ’&gﬂﬁ 4.65 agyinn13au

£ J

s o A
VBHUFAINUNTIIDIDDNIN TeacherOZﬁNgUw 4.66

Submit Transaction

TeacherRevokeTSRoom v

"classroom.management.kmitl.TeacherRevokeTSRoom",

ssroom.management.kmitl.Teachers
resource:classroom.management.km

R Optional Properties

Just need quick test data? Generate Random Data Cancel

UM 4.64 vihdmiuseyteyanldds Transaction sniEAN15989 TSRoom w84 Teachers
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15101 { CH
“$class": “classroom.management.kmitl.TSRoom", .
“roomId": "TSlel",
"roomKey": false,
"counts": 2,
"teacherCounts": 1,
*studentCounts”: 1
"teacherMatching": [],
"studentMatching": []
“teacher": [],
"student": [],
*teacherStructure": [],

"studentStructure”: [],

"timestamp": "\"2019-03-25T19:07:10.377Z\"",

"transactionId”: "ccbb81604bbf7b3bfc21b693f3316a81f4a987bec7fad5a0n3i
"transaction p": "c80e27ab6daalc6d8cf8f55319922487972d5e5d55e1bd561

’

Collapse

C‘I £ %3 14 v
JUN 4.65 wuuanman1sauYayanIsaesvies TS101 ves Teacher0?2

Teacher02 { &
"$class": "classroom.management.kmitl.Teachers", :
"teacherId": "Teachere2",

"name”: "Nutchaphon",

“surname”: "Ubonsakka",

"position": "resource:classroom,management.kmitl.Positions#Teacher"
"faculty": "Engineering",

"major”: "Telecommunication",

"tel": "0123456789",

"email": "teacher02@kmitl.ac.th",

*room" :

=1

Collapse

UM 4.66 mhuanmanisautoyad diun1svewes Teacher02

NAABUNITN 197U 89 Transaction lun15UandenUszgues TSRoom
(UnlockTSRoom) Tneviin15sy ID waavias faguil 4.67 szuuasyinisiisusndauds
Room Key vosiadlviddnu true uansfisguil 4.68 ilelinaauuwsimanindngnnis
197U wazamsalausegld uazvaaeunsineuves Transaction lunisdenussgues
TeacherRoom (LockTSRoom) waaslugudl 4.69 Tnevinn1ssey ID vesfosduiieaiy

gUUIyhMIAsuAFIuUS Room Key Tnduiliu false anass @:’agﬂﬁ 4.70 wielvinaou

wilwidnlWivinudnas



Submit Transaction

UnlockTSRoom v

assroom.management.kmitl.UnlockTSRoom",
urce:classroom.management.kmitl.TSRoon&§TS101"

=] Optional Properties

Just need quick test data? Generate Random Data Cancel

JUN 4.67 mihdmiuszyteyanldds Transaction Tunisuandenuszguas TSRoom

81

TS101 { *
: "classroom.management.kmitl.TSRoom", s
"TS101"

ou . P
"teacherCounts": 1,
"studentCounts": 1,
“teacherMatching": [
"studentMatching": [
"teachers: [1,
"student”: [],
“teacherStructure": [],

“studentStructure”: [],

"timestamp": "\"2019-03-25T19:08:52.725Z\"",

"transactionId”: "cdf9d8925d4fa2780ecd69698ad197e734512d3a560650984
“transaction_p": "ccbb81604bbf7b3bfc21b693f3316a81f4a987bec7fan5a03

U7 4.68 mhuansanisUandenysyguedios TS101
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Submit Transaction

LockTSRoom

O Optional Properties

Just need quick test data? Generate Random Data Cancel

#ildds Transaction lun1sieauszgues TSRoom

JUN 4.69 wihdwsusyydaya

T5101 {
“$class": "classroom.management.kmitl.TSRoom",

"roomKey" : false,l

Feounts” =W,
“teacherCounts": 1,
"studentCounts": 1,
"teacherMatching": [],
"studentMatching": [],
"teacher": [],
"student™: [],
"teacherStructure”: [],

"studentStructure": [],
"timestamp": "\"2019-83-25T19:09:50.614Z\"",
"aee58eac55a491834df5¢9b2353e81927b09b5cac29¢c5bas57¢

"transactionId”:
“transaction_p": "cdf9d8925d4fa2780ecd69698ad197e734512d3a560650984;

= 1]

U1 4.70 ‘WﬁhLLammamié"aﬂUm@‘umﬁaa TS5101
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o > v A ¥ v o
NAABUNISYINITUVDY Transaction Iummmﬁmwwaﬁuaqammmuﬁ'au
-] 1 o =f d 2 1] gj = (7] A
(CreateClassroom) lagyinn15de ID westinAnwiidsiuduseauluss 1D 999 Classroom 9
o L i 1 v d
AMuA A93UN 4.71 l1un1an1sauny QR Code wazdatiusiodalily Assets vaq

< v oo v Yy o =
Classroom filevinmsadnald degud 4.72

Submit Transaction

CreateClassroom v

"classroom.management. kmitl.CreateClassroom”,

"resource om.management.kmitl.Students #Student@l”,

"resource:classroom.management.kmitl.Classroon4Class@1”

}

) Optional Properties

Just need quick test data? Generate Random Data Cancel

o ] s ]

JUT 4.71 wihseydeyadmivds Transaction lunisdmiu ID dnfnuiiddwSeu

U




84

Class01 { A |
"$class": "classroom.management.kmitl.Classroom”, J
"classId": "Classel",
"faculty": "Engineering",
"major": "Telecommunication",
"subject": "Telecom Project”,
"section": "@1"

"date": "30/03/2019",
"time": "9.00-12.00"
"counts": 2,

“resource:classroom.management.kmitl.Students#Studente2”

"studentList": [
"resource:classroom.management.kmitl.Students#Studentol",
]

}

Collapse
-oliapse

= “ & — ik .
JUM 4.72 whuanaman1sdaiv ID vesinAnwiidisansubeu

M13ALIUNSAe9RITEUY WU Msade msuiledeya nisauteya uaznns
da Transactions vavua sggniiutuiinliluszuunarllannsaiinisutlavievasuua

16 lngaunsagusyiamsyhauiaunvesszuuldniumig Historian Registry Aagun 4.73

Date, Time Entry Type Participant

2019-03-26, 12:47:28 Issueldentity admin (NetworkAdmin) view record
2019-03-26, 12:46:11 Issueldentity admin (NetworkAdmin) view record
2019-03-26, 02:24:14 CreateClassroom admin (NetworkAdmin) lew recor
2019-03-26, 02:16:41 UpdateParticipant admin (NetworkAdmin) iew recor
2019-03-26, 02:09:50 LockTSRoom admin (NetworkAdmin) view record
2019-03-26, 02:08:52 UnlockTSRoom admin (NetworkAdmin) view record

gﬁﬁ 4.73 PUNWENIHAUSEIRNITYINI UMINLATDE UL

4.1.3 WANINAHDUNITHINIUYBY Access Control
ludruvesnmismaaaunisvitaulunisarvaunisidrfefoyaves Access
Control tiu amnsavilalagyinisaing 1D gldmnunsetnvasdnfnwuazeransdtuun 3

9587489971 Participants 184 Positions AagUil 4.74 azldnisainIetnavestindn fe
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student@classroom- management-kmitl LAEN15ALATIYI18U09919158 A O

teacher@classroom-management-kmitl ﬁ’mam’tugﬂﬁ 4.75

-—— EEE——§

My IDs for classroom-management-kmitl Issue New 1D
1D Name Status

l admin In Use
student In my wollet
teacher in my wallet

All IDs for classroom-management-kmitl

ID Name Issued to Status

l admin admin (NetworkAdmin) ACTIVATED
student Student (Positions) ACTIVATED
teacher Teacher (Positions) ACTIVATED

d " o as 12 @/ =J v 1
SUN 4.74 il ID Registry dwivasisuazusunlasunmsldeu 1D vaup3ate

Hyperledger Composer Puyground

My Business Networks Import Business Network Card Create Business Network Card

Connection: hifv1

P A s T
PecrAdmin®hitvi ge... y teacher@dassroom manage. v
.
-] & ] & u & -] & v
L
PeerAdmin admin student leacher
claszrocm-management-kmti clazsrocm management kmiti classroom-management-kmi

now Cannest now -3 Connestr ow >

Connection: Web Browser

‘4 2 ° L = L] I a U
U 4.75 wihdwiuidenniianietneganalunisldaussuu

nageumsiintiteyasiisgarglussuusunminniedisvesindne uaz
Uuiinuaiuviuanawaes Playground tnfnwavanansadhisdoya Participants vos
Students sanfvamnsavinisuilunazdwandoyasiela fdsgud 4.76 wiliaunsaidni

Teyaued Admins Uag Teachers UaAINIFUT 4.77 uay 4.78
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=

unAnuaunsadifisloya Assets ¥a9 StudentRoom Faufsanunsnynnsas
Transactions sanuafiReadostunisléau StudentRoom w84 Students ﬁaLLﬂmﬂugUﬁ
4.79 uaraanIniinfetaya Assets Y94 TSRoom waznIsas Transactions waualunsly
97U TSRoom w84 Students 1ugUﬁ 4.80 uslianunsaldaru Assets ¥a9 TeacherRoom ¢

Flaguin 4.81

Participant registry for classroom management kmitl. Students * Creace New Participant

Admins

D Data
Positions.

Student02 [
Rt ] “$class®; “classroon. management knitl Students®, ‘8

“studentld”: “Student®2”.
Teach *ni “Hutch
lassroom management . knitl. Positions#Student®
a1L7: "studentO2pkmitl.ac. th®,

Classroom
StudentRoom
TeacherRoom
TSRoom
Al Transactions

3UT 4.76 wiluandna Participants 984 Students Huni3aLAsadrevesindnm

Participant registry for classroom.managementkmitt Admins + Create New Participant
Admins j
Podliii D Data
Students
Teachers
Classroom

This registry is empty!
To create resources in this reglstry dlick create news at the top of thiz page

StudentRoom

TeacherRioom

TSRoom

All Transactions

| .
JU 4.77 wihuanswa Participants 783 Admins Hiunisaa3edngveindng




Admins

Positions

Students

Teachers

Classroom

StudentRoom

TeacherRoom

TSRoom

All Transactions

Participant registry for classroom. management kmitl.Teachers

This registry Is emptyl

To creste resources in this registry click create new ot the top of this page

87

+ Create New Partcipant

- ]
gﬂw 4.78 NUNLARIHE

Participants 983 Teachers W1un15awAIad1eveRindnw

Admins

FPositions

Students

Teachers

Classroom

StudentRoom ]

TeacherRoom

T5Room

Al Transactions

Asset registry for classroom management kmitl StudentRoom

Data

“sclass®s “classroom managesent kmitl.StudentRoos”
-s101°,

“\°2019.83 24T16:51:53. 2632\,
tranzacrionld®, “O51425433es312056 Tbddeeet211cIBes 2075 ¢ 1 30basdule 082 1B BAbC 01"
“tranzaction p*: *fa8363¢770d3e7 febbedse 0005BA195 1369190937 edlalaG9ad]c TS 4atec"

]

+ Create New Asset

d |

JUN 4.79 il uamang Assets 499 StudentRoom H1uniatAIeT1evasindny
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PARTICIPANTS

Asset registry for dassroom management kmitl TSRoom « Create New Asset

Admins

D Data
Positions

TS101 i
s "Sclass™: "classroom.management. kaitl. TSRoon® 3 |

“roomld*: *TS!
Teachers
Classroom
T19:69:56 6142\,

StudentRoom 55a491834015C00235 168192700965 CacI9C5ba5TIbA 14791796 028" ,

5041a2786eca65698201977 345120325606 5038423552007 £ c2 183

TeacherRoom

TSRoom ]

All Transactions

|
A 2 1 (3 1 =
JUN 4.80 M u@RINa Assets U84 TSRoom HIUNISALATETIBTDIUNFANE

Asset registry for classroom management.kmitl TeacherRoom # Create New Asset
Admins.
Pesitions o Dag
Scudents
Teacners @)
k,—/ e
Classroom

This registry is emptyl
Ta create resources in this reglatry dlick create new at the top of this page

StudentRoom

TeacherRoom ]
TSRoom
All Transactions
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JU 4.128 m3tuduniseaviaaseu Student Room
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58010187 HM303

Date; 25-01-2019

Student ID
Time: 9.00-1200
Address: m1a174u ti3 anzmansimand
58010187 et
Student ID Date: 25-01-2019

Time:13.00-16.00
Address: avas74u fu3 ansiminsimand

P~ Y o Mo Y o
JUN 4.129 msuanewaeaaie Student Room #ilsiaealiuumii Dashboard

Student Room

Cancel Panel Data

Room: HM-303
Time: 13.00-16.00

Date: Friday[25/0/2019)

E‘Uﬁ 4.130 NMSUNLANNISIDINBILSEU Student Room

Dashboard

Student Recently Reserve

58010187 HM303
Student 1D Date: 25-01-2019
Time: 9.00-1200
Address: ans7du fu3 rasiainssumans
58010187, HVoS
Student ID Date: 24-01-2019

Time: 9.00-12.00
Address: a7 413 Anetaansmiaand

A a a Y a
EUV] 4,131 NITLARINANAIINNEALANN1T9899MDILTHU Student Room

3) Join Class @udaududineeinisinsintdussulastnssuaslasu OR
Code MNN15A519YULSBUVRA Teacher User 3MNTUYIINISALAURIUNINATS Join Class
sruvagymsUuiindeyanisidismtusould dasineasdonvestuissuiusgin aq

UM 4.132 - 4.133
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Join Class

Select class 1o join

File input
(Choose Fie | frame.png

< a v Py v
EUVI 4.132 nsandnNaniIaean OR Code ’UE]Q%UL%FJUWWENﬂ'ﬁL‘U'ﬁ'}M

Join Class

You have Joined this class

E12-704

Class: TelecomOl
Teacher 1D 00000001

Time: 9.00-12.00

Date: 25-01-2019
Address: 21a1378u 3 animinsmuaiaas

e v o & o
Elhﬂ 4.133 NISLARINANITIUITINTULTEU

4) History @rugavnuiludinvesszTinisldau Tnsashmsduiindeya

mﬂﬁmuﬁwmLwnaamﬂwmﬂmﬁw%’uLwiazﬂwmwnﬂ%muﬁqgﬂﬁ 4.134

Student Uses History

58010187 Join TelecomO

58010157 Reserve

58010187 Reserve HM-303

| Info

Info

Info

sU#l 4.134 Use¥AnsTdaunes Student User
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4.2.3 wan1snadauludiuvesnisuanina Teacher Webpage
ludiunanisvnaeuves Teacher Webpage daziflumsiiunanismnasa
= o 1 -:J U n’ o
willounu 2 dwdilananly nmsmedeunsuanswaves Teacher Webpage #1vi1n1s
a 1 s ” 2 o s 3 v v oo [T
\Wiawsanu Blockchain Tagldvinisdaiusanisnaassmuiildviniseanwuuls Buainnis
register egUA 4.135 Faludiuveants register dndudesdinisnsendeyaiiievihns

amzlyugldnumilouiu Student Webpage

Register

Name

Surname

me

E-mail

Tel.

Password
Password
Confirmed Password

Password

Select your position

Student v

Select your faculty

Engineering v

Select your major

Telecommunication X

Student ID (For student only)

Please inserl your student 1D

Agree to this terms Terms of services

U 4.135 ﬂ']‘iaﬁml,ﬂawﬂ‘ﬁ’d’lu Teacher User
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e 3.1.2.2 Tudiuves Teacher Dashboard sazuszneulumediuves
! = v o o v v -
wytes Javziluntwdnfinessosiudldnu laegun 4.136 azfugUuanmiseves
Teacher Dashboard neluniin Dashboard gldanunsagnisldauaigavesmuiedls Tae
= 2/, 4 1 o 5 E %4 = L £ 7 13 1
sziimslidiioUsuenanuminevesnisviouiy &du wnsfe flidasldouionsoueg
@l wuneds viesilaviinisaesliudwddeladianatldeu Sansglddamsadnluyg
- v a a v & v dhvo v un u o =

swazdansldnuiudule vnlunsdiiesnlavinnisedd ildanunsadendnnisaes

Ialnslisdudasluintihnissesieuiou winidudiuvesiasseunidddauazansg

ﬁwmiﬂamﬁamjszglﬁmwﬁﬁﬁ Usepagyinnisvandamdiunial 15 Uil wdaznduuiyia

Y

'
o ar

=3 v a 7 £ =3 2 J
NIaAAILAL Tmaﬁﬂ‘umuaﬂmsn%maaUamaaﬂﬂsx@lmumwwmnmmwa& NINNUR

Y o s = ala 5 kg v a B !
nansvesd@unsaliaindanidundanslineluneslunisUauseg elilludiuves

1 o

Dashboard l8vinsuengeseenidu 4 diu fasufi 4.137 - 4.142

WU

KMITL

° « 00000001 Da Sh boa rd
Teacher Recentiy Reserve =
#® Dashboard
= Clasgroom + 00000001 B
Teacher ID Date25-01-2019
Time: 2001200
D Create Class Address: oy fu3 anctaanimiand
4l Add Coin 00000001 M50
@ History JedcheniD f-)::: ;;Sl:gg
V -I'sdﬁ'e'as :*.1;;1’7§uﬂ\llnm:|nnmnuuf
& Logout
Reserved On using
— o
JUN 4.136 N13uaAINaNUT Teacher Dashboard
Dashboard
Teacher Recently Reserve =

00000001 E12704

l Teacher |D Date: 25-01-2019
Time: 9.00-12.00 2
Address mami2du M.mﬁ_mmm_!g

Unreserve

UM 4.137 deyavesioassunlaviinisvesliuu Teacher Dashboard
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Unreserve this room

E12-704

The room has been unreserved

=l a <
U 4.138 MsenidnnsIesvisuieu

Dashboard

Teacher Recently Reserve

00000001 RLIECR
Teacher ID Date: 24-01-2019
Time: 2:00-1200
Address: a7 fu3 ameSainsmaand
Reserved On using

= o a o
JUN 4.139 N1SUARHAIIINENIENNITIBMBISEULY Teacher Dashboard

HM-304 "
00000001 H504
Teacher ID Date: 24-01-2019
Time: 9.00-12.00
Address: a7y fu3 asteansmaand
Unlock

JUM 4.140 msuanssaviouseuniasldauuy Teacher Dashboard
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Open this room

HM-304 B

Tne room will be locked in 15 min

14m 20s

Unlocked  Back

< o ) a o o
JUM 4.141 szuvvihmsduiam 15 wiil Wevinsuanieauses)

Open this room

HM-304 a

The room will be locked in 15 min

The room has been locked

Unlocked  Back

JUM 4.142 szuvyhnisaeauszguaainuuaiial 15 i

Y

1) Teacher Profile ’lud’auﬁvﬂuﬁaummamwamaﬁas&amawﬂ%’mu Fa9udl

LV A o ' w v [ - a o 2
msUuiindeyafidnlusenisldmuvesdldsudgu 4.143 uenanildennsaudludoya

Y

! @ M ovel v [ P
dauinlasnaeaguil 4.144

Teacher Profile !

Teacher ID: 00000001
Position : Assoc.Prf.
Name: Pramote
Surname :  Wardkien
Tel.: 0816997616
E-mail: pramote@telecom.kmitl.ac.th
Faculty: Engineering

Major: Telecommunication

Edit

UM 4.143 nsuansuadeyagldaures Teacher Profile
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Teacher ID: 00000001

Position :

Name

Surname

Tel

E-mail

Facuity Engineernng

Major Telecormmunication

A L 24 v
JUN 4.144 nsudlydeyagldsiuves Teacher Profile

2) Classroom lugruiiazifudiudmiunisaoaioadoulnssevuazuen
waaSsuoonifu 2 Useuam 1euA Teacher Room way Teacher and Student Room 314 2
Uﬁzmmzﬁgmm‘uﬂ'ﬁ“h’fmuﬁrl,wﬁauﬁu wilunsdigldanu Teacher User 9391015904
Teacher and Student Room 1¢ 2 38 s n139aeuuUUNR wATNITIBUUVASITUEY B9
Jrfawhnsaiusuiuinitensisaeunsinduieuiaazannsaliaule Lﬁ'asﬁﬂﬁ
nsdenieadeunideinisuds insideniuiifisesnisviinisaes :ntlivianis
Lﬁansﬁfml,'aaﬂﬂ?i'mag laggandvesnaes Ailen Tanumuiedn Hosiwaiuisavesld dun
fiaumuiein Hesiuldgniléauduitniseesliuds ldanunsnidenls uagida §
ANUNINEIT ealdgnyitniseelaedldauies annsaenidnniseesld ndsanideniu
nandisesnsliudligldvhmsusuudrssuuasyhmstuiinld uazidlefiviunaniivinis

I9939vgaInTaldnuieaieuld figun 4.145 - 4.149
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HM-304 Reserve & Edit

ida avani2du 7 ansiranssuaiaad KMITL

E12-305 Reserve & Edit

de 2ww12du Sul anziaansanmiand KMITL

T-101 Reserve & Edit

vido: a1 rsTvsmniay fue aneansmianaad KMITL

= o =
gﬂva 4.145 578n15%838UVDY Teacher Room

Calendar [ HM-304] o]
« January 2019 »
Su Mo Tu We Th Fr Sa
1 2 3 4 5
[ ¥ 8 9 10 n 12
3 14 15 16 7 18 1]
20 2 2 23 24 % 6
27 28 29 30 k3]

dl a e s @ n: v =
JUN 4.146 Ufiivdmiuifeniufifeiniseeariaassy Teacher Room

teacher Room

Choose Time to Reserve =

Reserve

13.00-16.00 Room Id: HM=304

Date: i Cancel

A = 1 l=‘ 2 v
g‘lJ'Vl 4.147 MMSLEa9NYINIANNABINITIDIMBAIEU Teacher Room
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Teacher Room

Confirmed Panel Data

Room: HM-304
Time: 09.00-1200

Date: Thursday [24/0/2019]

]

A = o v
"ij‘lJVI 4.148 N158UIUNISIDIVIDAIBU Teacher Room

Dashboard
Teacher Recently Reserve o]
00000001 L2083
Teather 1D Date; 24-01-2019
Time:9,00-12.00
Address: man7du $u? ansimnmmmand
Reserved Qnusing

U7 4.149 n1suansraiosien Teacher Room 7ildwesliuumin Dashboard

lunsdlvas Teacher and Student Room fldauisaidenisniseesls win
seauvuUnFaunsnaedlddedTifenfuiu Teacher Room uAmINazapILUUAS TSy
fiszdevinnsidensededuiFeuiiaislilu Create Class Fuflomazagludutnly
MniuIwhnssenni Tng QR Code Aldanmsatstudsuiasldlunsnsivaounisid

voassulumsaiugues Student User G'fqgﬂﬁ 4.150 - 4.152
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Teacher And Student Room

Teacher And Student Room Info B

E12-704 Reserve & Edit

vids 2vava1210u 07 A imansmiaad KMITL
Reserve  Create Class
C‘]O?) Reserve & Edit
vds sz dul ansSaansmaand KMITL

Reserve  Create Class

g‘dﬁ 4.150 s793avaaSeuras Teacher and Student Room

E12-704

Class Created (o]

E12-704 Class Created

Selects Student Group

Telecom{Ql

Reserve

= - 4 o = o v
JU% 4.151 N15@anTIT0 U UNNDINTS

Teacher and Student Room

Confirmed Panel Data

Room: E12-704
Time: 09.00-1200

Date: Fnday[25/0/2019)

e

- & W v a v &
JUM 4.152 n1studunissessiauluuasetusoy
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3) Create Class @2udaududiuyeIni1sadeduisou sziulaineinnis

) v o H & & w al

ad9tussulunisanaiaaSeuves Teacher and Student Room HuaIuNsaldenduSeun
o v o a = I

16 Create Class Vifialdlun1samiusie®e Student User #1un15awny QR Code lngay

v o O o o &
Uszneudny doyavesiuoy, QR Code wavsiede Student User faguil 4.153 - 4.156

Classroom Info | class into ] GRcode.  Student
CLASS NAME telecomO1
ROOM ID 3733
SUBJECT: TelecomProject
SECTION 401
09:00 O-Apr 2
207°¢
FACULT: Engineering
MAJOR Telecommunications
Engineering

JUN 4.153 Joyavestuiseu

Classroom Info Cizss infe | QRcode’| Stucent

gﬂﬁ 4.154 QR Code #il#lunisaunuile login hduEey
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Classroom Info Classinfo QR code

No students attending the class

a %) o o '
gﬂm 4.155 %muﬁm‘ma% Student User M9aLAUNIu OR Code

Class Info

Class Info

3733 telecom01
R § Subject: TelecomProject
Date: Apr 29th 19
Time: 09:00 - 12:00 Apr 29, 2019

P = Pt P
JUN 4.156 NMsiananas1evetusyunnasald

4) Add Token lua@iun1s Add Token 84 Teacher User 2¢iiA1uuANHT4
Auwed Admin User tantine Taeludiuwes Teacher User aza1unse Add Token Léanne

Student User fieglutulseuvasglaiviniy fdsgua 4.157 - 4.160
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Add Token
Choose Class &
ChOOSE Class Teacher ID: 000000001
Class Name
TelecomOl
Choose
= - il o
gihn 4.157 nsidensigvetuseuiie Add Token
TelecomOl
Student in TelecomO1 o]
Name: Chirabhat
58010187 Surnarme: Kiytham
Add Token
58010211
Add Token
58010353
Add Token
U 4.158 N13188N318%8 Student User 91ntuiieu
Add Token
Add Token for 58010187 @

Student ID: 58010187
Name: Chirabhat
Surname: Kytham

Token: o

Add Token  Back

‘g‘lJ‘?i 4.159 15 Add Token lsifiu Student User
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Add Token
Add Token for 58010187 =
Student ID: 58010187
Name: Chirabhat

Surname: Kijtham

Token: 20

Add Token  Back

gﬂﬁ 4,160 NMIWAAINAVAIINYIINS Add Token

5) History dauaaviailudiuvesdszifinisldanu lavduilagyinsiuiin

1% & 1o aw | W =
Teyanislinunamausneenitiunnanidmsvuaazdssamnisldon dgui 4.161

History

Teacher Uses History o]

: 'si‘ 2

; Info

e

00000001

00000001 Create Telecom0l

Info

gtl‘ﬁ 4.161 UseI0n15t69 U89 Teacher User

4.3 wan1snaaesludiuaiuaunisvineuvesnasusaimantvid

4.3.1 HANITNAFIUINITATUANNITINUYBINABULLWAN LW

Tun1snmaosiiifrmuali Raspberry Pi in1ssreusesulnnsaiion GPIO 2
aouzaduiu Ao 0V was 3.3V lnefmvuassezanlunisanedyginain Raspberry Pild
7t 10 3undl ilopuasaanlunistudinea %aﬁ@mwmﬁgﬂﬂaw%ﬁﬁmwawaqmwu%mma%
wdvinsindyiendnnvessiat ?faamﬂuﬁ'muzyjmlﬂmuqumsv‘hmwmﬂaau

wimanlii wavuanananisnaaeddusui 4.162 lavdos 1 fe dygiuiiviluaves
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niudamesdadudygradldfuinainen GPIO ves Raspberry Pi waztos 2 fie dayeyel
linmvessiadflumununasuudivdnluih TasBuusniiadezirenseualinsusdiu
12V uitelrinaeuwtimaninivhaunaund wazidleviinisdali Raspberry Pi dredyana
wsaiulwnse 3.3V Iwvavemsudames vildilussiulibss 5v \hgSiadiilovinly
Sdhaulazinisduainddanszualiiteludinaousimaniniy vlddyaio
1innvessiadiinndu ov wazviilinasuudmdnliiivganisiey wazndaein 10
Junitnily Raspberry Pi ngansinedaainliliiussdulnideddudiad nszudlnie

Tignaavinlidyaraneismpaniadnaunnidu 12V uaznasuudmdnlninduanyanu

Frea(l) =454 .5mHz Umax(ll= 3.

{EIS.EN;E 2 .880 Time 5006 .8ms W4 .0008s

JUN 4.162 Nan1IMARRINISYINOILTDINAIATUANNABULIMAN NN

4.3.2 HANITNAHBUNITAIUANNITYIIUVBINADULMAn T AR U
lulasmoulnsaiaas

Tunisnaassiiezld Raspberry Pi Wululasnoulnsataaslunisumdaus
Room Key 911 API Lﬁ@wﬁmumL‘E’Iau“lﬂumiﬁh&fﬁmuzpﬂmﬁuwmL‘il’ﬂigjﬁu'u,uammmw%al,ma%
wazimsindyanaieinaissnanvestiadlumununisyhauesnasuusivinludh
ﬁwam‘amaaaﬁmamiuguﬁ 4.163 lneves 1 Ao dyqaBunnain GPIO 984 Raspberry

Pi lihgunvavemsiudanes uazdes 2 fe dyaiaerdwnainsadilumugunisyiia
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Yonasuldluan wniuUs Room Key faniu true Raspberry Pi agiin1saneusasuly
A31 3.3V irduivavemsudame fiitelisiadvinuuariinsdanszualn 12v fddne
Tifunaouwaimdnlwiinluseezian 15 uiil vlidyyraeidweansiaddnusesiu ov
nasuwimanluimganisinnu mﬂﬁgu%'wqmmﬁhaé’zgfgwmuasﬁwmida Transaction

' a4 o = .Y val 1
pU AP iNaYINSIABUARILUS Room Key Tidawdu false

4.3.3 NANIINATBUNITNINIUVDIATATIUNITAIVANNITHIIUD S

lulaspaulnsaraas

'
s = a0 s

Aualiadnddudyyrudunainenuuy GPIO was Raspberry Pi lagil 2

LY 1

01Uy A 3.3V (HIGH) uag 0V (LOW) Jududyaraildmiuaunisinedygiuusaiuly

M39 3.3V 489 Raspberry Pi lagnnianils lagduaniinaaseiagun 4.164 Y09 1 fie

a

Fyaadunnanaindiingun GPIO vad Raspberry Pi kazed 2 fis dygyiauodnnann

91 GPIO Ligrashiviuavemsudanes lngaindiuagvinnissenuwidunaves GPIO

o

LaYYINTIIAVDY Raspberry Pi &49¥141UlLUY Active LOW fio é’gymumauwmzmamuz

2
I

fiAu 3.3V (HIGH) aaeanan Wonaadndazviliurdunaves GPIO shudienuns1isvia

2 o a =l

yauduwaiiAndu oV (LOW) uaxddlyi Raspberry Pi Snednyaianondnansiiulinsg

@
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3.3V Wdmsudawmeiilinasuudinlwihweainuluszezia 10 Juni anduds

i s o L4 1 < ar [
nenId i inasulaimanlwinguvieu

£ B 6.86u

Time 586.8ms -

JUM 4.164 wanisnaaamsvitnuvesuaintdlunisavgululasaoulvsaas

4.4 HANISNAADY LUAIUNITNTIVEDUNITINITULTIUNIUNTITALNY QR Code

vinmsnaaedlaglivyidldveternisdlunis Create Class Tuuinaguil 4.165

lngyhmsnsendeyanidndunmun Weviinas Create Class szausaisongdoyauasdy

U U

"
= =

LSEUNES19TY B9z UsENIUMIY T1easBuaTaItulseY, QR Code wagsiedatnAnuiiin

A3 Join Class Wanrunsauny QR Code Fagufl 4.166 - 4.169 muddy



Create C|aSS Next Cance

° Create Reserve

* Class name: * Subject:

* Faculty: * Major:

* Section:

= w2 o Do o
SUT 4.165 wihdwiunsendeyalun1s Create Class
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# / Class Info

Class Info

Class Info

E12-806 Project01
Subject: Project
Date: May 30th 19
Time: 09:00 - 12:00 May 30, 2019

JUN 4.166 mhuananatussuiliinnisasaly




Classroom Info [[cmsino | QResse  susen

CLASS NAME Project01

ROOM ID: E12-806

SUBJECT Project

SECTION 01

RESERVE DATE 09:00 - 12:00 May 30
201C

FACULT: Engineering

MAJOR: unications

Engineering

< = &
JUN 4.167 TwauidunveItus ey

Classroom Info

JUN 4.168 QR Code vastiussuildlumsininusistiodndne
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Classroom Info

Class Info

No students attending the class

< o w A o= < o ;
EU‘V} 4.169 %ﬁ?ﬂ’m'ﬁ‘ULLE‘WN‘S']EJ‘U’QuﬂP?ﬂ"b"WWl’mTi Join Class

152

NTUNARBYIINTTAUNY QR Code Tuguil 4.168 wawyinnis login 1ingdszuy

¥ = ;73 = ;ll o s o =0 ar dl' o) =
TaeldUndaldvasdn@ne ayinn1sdatAy 1D Ye9tn@nuid1u1 695189 unAnw1ve

v u

Classroom tailunsiudumsidriuiey dsgui 4.170 - 4.171 wagdufinuanisdauiv

U8yava3IsEUUHIY Composer Playground ﬁqg‘dﬁ 4.172

Log in

Student

Remember me

Sign up

58010353 @kmitl.ac.th

Or Forgot password

UM 4.170 wihdwm¥uviinis login Wgdsyuuiive Join Class
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Class Info QR code

Classroom Info

58010353

= Y e o= < : v
JUN 4.171 vl wanasievatnAnwil Join Class 1Wmuaa

Project01 {
"$class": "classroom.management.kmitl.Classroom”,
"classId": "Project01",
'gr_code™: "iVBORWOKGgoAAAANSUhEUgAAAZoAAAGaAQAAAAAEfDjOAAACA0IEQVR4NO2cUYrjV

"teacherld": "Jessada",

"faculty": "eng",

"major": "eng/telecom",

"subject": "Project",

"section™ "01",

"date": "2019-05-30T02:00:00Z",

"time": "2019-05-30T09:00:00+07:00,2019-05-30T12:00:00+07:00",
"counts"; 1,

"studentList": [
"resource:classroom.management.kmitl.Students#58010353"

}
JUT 4.172 wihuanaran1sdnivtegatuiseuves Blockchain

U
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osnnvenagginilsvinnisnuuazitmaluled Blockchain unusulditu
Tnseuiuil shlinsangdahidaiudemmundulyidalslumalulad Blockchain
199971 Blockchain Wumalulaglualiifimsiannuogsaiios Sntadaduitlésua
aulavinvannuanganviondn lidnesfuds g3 enamnssy viemaluladiugiu ma

Vo ]

AnuzEInvindadiaumiuiamelulad Blockchain asnsafludrunisuazarudidaueanis

U

iaulueuran lngradwinlaainnisiinisnaasediszuu Blockchain uUssynald

9
Vo =

FWMUAUTTUUTANINITRR RS Y awnsaagulansd

5.1 daydua

MnTmgusasuaznaveinsvnasilunfsiiauaonadomazniuluaia
wWhwne Tngansnsoaguranisvinuldssd

1) @3aUILUININITINIIUYBITEUL Hyperledger Fabric Blockchain 11
Usgenalilunmaivieyanmsisuvesszuudanisnissesieaseuldoguiiussansnm

2) annsnldausruunisdanisniseesvedseuldeseiiussans nmanui
ALy laganunsadanisniseesvieassuesralusyuuiasiauaonaassiunsideu
93¢ TudmsaseasumsiiGeunasmsiSenlideyaiidauagaindonislda

3) anursaldivnenmaedulunisldnussuunisianisvessouriuiuled
Sufumainetlilasaeulnsamesiumsaiuaunisldauieaiou

4) amnsaldann QR Code lun1sasiageunisidiieunazinfiusiedovas

s

UnANY

5.2 UDLEUBLUY

NNsANYILaENAatldaIunuinauIsadimgul Blockchain 1U
Ussgnaldauiuszuusieluiuvesnisiivieyauavdnnisssuuiugruvesmhenuvie
§ Y @ 1 a = s oA A 2/ = v e ¥ 1 <
paAnslatluedned finulaendouasaiuindetevesdeya Insdaiudeyastradu

szuv Jesiunsuasuulasuazuiludeya tilesain Blockchain Wuszuuiifinsifivdoya
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LuUanas bianunsaaunieudludoyaluediald wasdanuawisalunisiiudeyalsly
L) o d o d o v
USuaunn uazdaauninesniuy Smart Contract iiverivuaiieulaiaznisyiauli
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