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Abstract

This cooperative education offers a guideline for developing systems to solve
various operational problems within the organization. Such as booking a meeting room,
requesting documents from the HR department, and searching for contact information
for colleagues etc. Which is complex and difficult to reach, causing delays in operations
Therefore, there is a desire to create a mobile application to solve the above problems.
This mobile application is developed with Java and Kotlin languages. Use the MVC and

MVWM software architecture to develop and implement API functionality in data
exchange In addition, the development of this system is also proposed to use the
Spring Framework with the core concepts of Aspect oriented programming and
Dependency Injection Which helps the system development to be less complicated

and allows developers to focus more on the Business Logic section.
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A Library dw3u sQLite iilevhnisisenldamuieaiugiudoya et anmdu
Fosvpanisidouldaiioademnsauiteiivdeyauavdidyasulunisnsiaasy SQL
Command V}ﬂﬂ%ﬁﬁﬁmi Compile (Compile Time Validation) 29AUTENBUNANYBY Room
i1 3 dulaun
- Entity Aonanavesitaddoyaifosnisezfivadugiudeya FeavaglusUves POJO
(Plain Old Java Object)
_ DAO Aemanaiteitmuaismsfiindsgudeyalasld SQL Command luntsyn
fdudniuusiay method 1y msiii/au wieudly foya
- Database ﬁmmaﬁmﬁa%agwﬁay’a Faaziinsivunsienis Entity, unsia

nestureIgIuteya UarI1BN13Tel DAO

Room Database

] o
E‘Uﬂ 2.6 NNTUAUNITVINIUTDY Room

2.6 ReactiveX

Y a |

Aeyanmurfisrdieliioulanvinauiuy Asynchronous liluszansaw laeld
sunuvlunisiudsdoyasan Observer Pattern 1n ReactiveX finsvirnuidanguuasil
A2NAINNTONAINYANY Sniadasesfuniwianeglaieunseung lii19zdu Java,
JavaScript, Scala, Swift wazduqdnuinuie lagazuen Library Hudosnaq st Java
al4@01 Rxdava wazdsiiueneenuiiu RxAndroid 8nee

ReactiveX 14 Observer Pattern 9z fid1utsznoundnegansdrunluiupe

o/

Observable Wag Subscriber Masatagyiheeggiunaaanafguil 2.7



Observable

JUM 2.7 M3vhauves Observer Pattern

- Observable Lﬂuﬁ?ﬁ%ﬂaﬂdﬁayja (Data) W1 Subscriber

- Subscriber {ufflazseu Data 7 Observable dwinlv

_ Data léurnantnwaunfiinuasdaliud Reactivex liaulaindrdsasyinay
pgdlsifipausiiilodunadng (data) 9nyidsiug Observable awds Data fatuly
19 Subscriber wag Observable @13150&3 Data 11 Subscriber LLUUGiaLﬁaalﬁﬁagiJ

7l 28

Observable

UM 2.8 1139119184 Observer Pattern HUUABLIDY

&4 ReactiveX §3a1113505U8YAIN Service wanenluwafenulaeyn Service

viaiualuidldantunsvihaulivinfiudegin 2.9

Observable

Ul 2.9 N9¥iauves Observer Pattern uuuvateteya (Data)



2.7 Retrofit2

fie HTTP Client Library #il4@asiafuils Server fildsumnuiiessususiugluwey
aseusanAnuSsuielunsiduarUssavsnmilmilenitauduwtiuies Retrofit @unse
Ian15teya Json 3B XML aAuved Retrofit fis wastayalu POJO (Plain Old Java

Object) awnsaldlés GET ude POST nszuaums¥inauwes Retrofit2 Lﬂulﬂﬁqgﬂﬁ 2.10

r\’tquzsﬁs

Re:FOMSQ

JU# 2.10 NIBUIUNITNINIUYE Retrofit2

2.8 JSON

@ '3

JSON (JavaScript Object Notation) A JavaScript 1@ glugduuuvesdauiiav

€

. d! ] v o /1 dv d d' 2/ o/
(object) FaaelviausavienldhetuuazesnuuuniienisuaniUdeudeya dnvasdeys

Y

awnsogunseunluladne anansald JavaScript Yaslunisiinfiadeyamelunduladned
AMvatenI¥TeITunsldiy

waududeyaluguuuuvesdouidai (object) Fais1138n31 JSON Object Taei3uann

= ), a a ey oLl s ¢ " & oy o a '
nsosnmetnnule “{” wardugandnnita 3”7 neludeuidan (object) FINYDYANLIINN

q

= o

au1¥n(member) 35N15L V8 ULIAUTNIT
{member}

gULLuuwaqauw%ﬂayjiusULLUU?Jaami'«j"wiswiN name U value +51L138071

Y Y

name/value NS lsuaNNTN dnatl

)

{“name”:”value”}
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a a 1 v v o o N &
winaniluinndt 1 yaliAumelAIomie “, “ (comma) fisil

”, 9 ” » ”.”

{“name”:”value”,”name”:"value” ...}

o ] L A
lnganansauanasitagnansilisuladsgun 2.11

{ "users":|

“firstName": "Ray",

"lastName":"Villalobos",

"joined": {
"month":"January",
“day":12,
“year":2012

e

"firstName":"John",

“lastName":"Jones",

"joined": {
"month":"April”,
“day":28,
"year":2010

3Vl 2.11 yadieya JSON

e

2.9 Postman
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=~ dl' e o o/ ) o o 3 d 1 4
Postman fatasastiodmsutislunisiimun APl NAADUMTYINIUTY Service Lol

o

Tun13da Request Data uarg Response Data Fapnuannsananvas Postman dsil

1. MInNeaay API
2. 113 Test APl LWuu Automated

LA 1 1o bl " ) =
3. annsaldensiny Chrome negldlidndudodiasalusunsuasuunios

POSTMAN

3U#t 2.12 TalATUsunsu Posrtman
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2.10 Git
e | 4 _ & a9 v oo <
Git A® Version Control wuy Distributed LT usguunlddaiivuazarvqunis
A d a dy % (2 a [ . 2 > 2
Wasuwasifatusulnduiinlaflalidnazidu Text File w3e Binary File Insi3uning
97wInti71 Source Code
Git Siauatunselunisifiveesalan(Source Code)uasainiasasnaunaimes(Local) 13
vuLNR5 YR Git(Remote) Vinlgldamnsanilnangesaléin(Source Code) aniiluu
a ° a ¥ any
Woluy 3uunasanta
Toensldanu Git duwmnzauiuns@eulaauuuiduiinwsiznisileulaanislusian
Wil Developer vansaudasinaziindgvilunissiulannleisfnasn(Copy) uagng(Paste)
TEasnenuiemsontssiulaanvesassvilinuiiauiu vinlvnisly Git xdduyaelunis

wiletgymineiulagldnuaudfves Git fail

1. Pull ADN19571UAZY Source Code 91N @NLI835VR4 Git (Remote) 1€ 1ATDS
pauRImes(Local)

2. Push ApN13520LazY1 Source Code 911 LABIABNAIMDST (Local) daluds 1w
1185794 Git(Remote)

3. Branch @ Git teefiugneanditenlniesenisaeulnsiiestu

4. Merge ARN13374 Source Code mnﬁu’a W@NW1295104 Git(Remote) wa \A3 04
AauRLmas(Local) 1deiu TneusnAudanis Merge Source Code aziitgynilu
sulAndsmetuiiominnisudluldaluussindeatusening Developer apsnu
Git Jelsianmnsadndulaliidlidesnisidadiuinudaiinig Git Conflict ARoN
uAly Source Code Whiunuuiideansuasvinnistudulanlval

5. Clone fan1samilnanlusianain Git asunduassinauiimes (Local)
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2.11 Gitkraken

g . da o v a0 Y VM el X
Gitkraken 1¥u Git GUI Pfigawsuluzasnsldiunie IHnuldlaglidedaa Git Tu

< o/ o ' €
LASBIUAYIUTRY Github Bgsauysaiasgy 2.13

3U# 2.13 Gitkraken

1aeM Gitkraken aunsanualsoanitu 4 druvanloun

1. dulesile Git vians Pull Push Branch Clone ifususiagu 2.14

3U17'i 2.14 Gitkraken d@uiA3eqile
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2. dwlun1s9anis Branch Naluiasaeanauimes(Local) way Git Server(Remote)

yo & on ] < < : Y <
\Wudndansnanmsiasuiagnsinasy Branch MeluieieuayGit Server fsgui 2.15

sUT 2.15 Gitkraken @un1s¥ans Branch

3. @UN15M5980UN13 Commit Code nulu Git NAWITORTIVEDUIN Code NS

Push 1183 Git Server Mlesiluauunlunazunlvdlnu AAgUN 2.16

JUN 2.16 dumsnsavaeulseianstuiinlan



14

2.12 Java

Lﬂumwu%a’;’mqﬁﬁumﬁwé’nLLUU OOP(Object-Oriented Programming) §nWaIu
Tae Sun Microsystems flamuani@lunsviaiuuuunanwesuiivainvaesearudiewmie
984 JVM(Java Virtual Machine) §aiu Run-time Engine d1$u Java Application WANAI4
nmwilusuasudu esnawm Java ssvinmsuladdénliegluguvas Byte Code rlou
szgnyimsuuaindulag JVM dawalviniw Java anunsaviinulavunaisunaanesunsiu

Ianunaswesudugyinnisiane JyM 13

1w Java fwnaavesuvaneUssiannsesiunislasuluseiusnegidu J2EE dmsu
WOUNALATUBRIANS Way J2ME dusunaundiatuiiede vinlvin1w Java lasuanuiloy
o ) %) & o a v v ' oA -
d1msunisasiaduneunandu eamienw Java 1Mudie Sanuundede wazilanu

Uaeniogs

2.13 Spring Framework

) spring

gﬂﬁ 2.17 1aln Framework

[ a o a o/ [ & <
wu Open source Framework W?J’JEJ1Uﬂ’ISWGMU’1LLEJUWﬁLﬂ‘UU ONWAIUITULNDARAAITU

fudeauves J2EE Begnlddmiumsimuueundinduluszivesdng

Spring Framework ltinatia Aspect-Oriented Programming (AOP) wag Dependency
; z o a ) o v o oo v v %] o
Injection (DI) ﬁdNﬂ’J’]:Jﬁ’lll’liﬂIUﬂ’]i’«Jm’mVlWENﬂ'ﬁﬁdﬂ‘UU‘V]:Jﬂ’NJJ‘UU‘U@ULLa3Qﬂ1‘m’m‘d'l

UaEASa
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1. Aspect-Oriented Programming (AOP)

Aowmafiafitasdanislunisuendedivunvesszuu laessuuasyssnousme
dulsznaunansdunsasauiinthitanzi wiluusdavdiuesiniifisuisve v
uendleanuihiivdnuesiaes 1y n1svuiin(Log) Famhilliiududendiavgnizendy
FofvuaLUURAYA(Cross-cutting concerns) fidanuusduvesszuvoeniudiutons

v o ] o L A ' (] 1 123 [J o ¥
MBmaUA AOP %mamwuwumaaama‘]aanmﬂmu‘um‘uamwuﬂwaﬂlﬂ
2. Dependency Injection (DI)

Aawmadansidsulusunsuntislviranadinuduimsiunuudase duulmalunisan
msfanniulasuendiuvesnstdauiudiuvensain dwalildniinnudanguunuazan
Sruuludruvesldniidendeudiy sfinanunidvinlinisunleaaradeslidianseny

F1BusIsiodIudUg

Transactions

o
JU# 2.18 ununmandanssuves Serviet

- a v o v W a [y a v a
Spring Framework filugaaulavangfdmiuinnsnuilmnzaunuia unaintun

flanudesnslunisdanistoya uazrdnnioupudnvardmiunisaiaiuueundiady
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- Core Container Uizna‘uﬁaﬂiu@,aﬁﬂuﬁ’mﬁugmmm Spring Framework 321814
AdaNURNAN YU Dependency Injection

- Data Access/Integration Usznausaelugaiiiinaiuaiursalunisdanis
Transaction NMsiifiadeya

- Web Usznauislugaifiauantinissadiiuiv uazluga Web-MvC fivinns
11 Spring MVC Tldnuiuiuweundindu

- gl YsznoudeTugaituguusimudfaysu Tuga AOP isedanis

Uy Cross-cutting Concerns

2.14 Servlet/JSP
=~ d' o = a s (2 a o/ 4‘ -]
Servlet 138 Java Servlet L'l‘jUIﬂitLﬂiiJVI‘VI"N']UUUL%UVI'iaL‘lﬁwL'J@iLL@UWﬁLﬂ‘UULW@ﬂ']
v & o ! ° o -~ ¢ w % o a o as ¢
'WU'TVIL‘Uum')ﬂa7\133“’)7\‘1?’1']‘?]9?]'1ﬂL?UVﬁB‘LﬂaLBUW ﬂ'U:ﬂ:']ﬂ‘lJ@Ha“i@LL@UWﬁLﬂ‘UUUUL‘UiWL?@i

HTTP

Serviets Wupataniswesn1e Java Niulasduidsninesnsessulasianizaiunsn
[V a [l " g b~} i
Senldtiuuiinnefiogludinuannsgiues Enterprise Edition ¥8401w1 Java 3e J2EE 1

advayuniauweUndindussiuesdns

HTTP

HTTP Server
Protocol

{ Web Browser }q—— Serviets

Program

Database

U 2.19 wnugluanwiumisves Serviets Tuliuueundiadu
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Servlet °zha‘lﬁcﬂ‘n"mmsna%NL"JULLUUlﬂmﬁnlﬁﬁaammmuﬁn'lumsv‘i'mu'lufhu
a ° &, Y] o v o o a v va o
vaadaulvnsyinudundn wazdanisfuduiuesfiveidiuilag tae Serviet dnay
o 1 U dld&l 1 o v 1
¥ JSP(Java Server Pages) MiWugIuaIn HTML fiunw Java yivthitludiures

NIILENINE

Java virtual machine

—h—

Requests to the serviet container

=
E‘U‘V\ 2.20 wwunwan1Uanssuves Servlet

A13V9UBY Servlet Usznaunae

- dusNABUUY HTTP azgnaniiuniiwalay Serviet Container

- Servlet Container 3g¥insiuan Serviet Apwssnlatusand miuuinig

- 9ty Servlet Container axdan1sAveRngfidianinenisaiassnluusazisse
imssenldwusendnsuusmsiiiesduaunubdifeIues Serviet

=l =y d' =) c‘ 1 Y o ¥
JSP %39 Java Server Pages ﬂii]Lﬂi@ﬁ&l@ﬂ‘ﬁ’lUIMUﬂWWU’Wﬂ’m’ﬁﬂLmiﬂiﬂﬂ‘lli]\iﬂ']‘lﬁ”l

v % da v ow v v Y] )
Java 'LUWN'] HTML IﬂEJ‘l‘ULLﬁﬂVIL'iwmmEJ <% LLa%aQW’]Uﬂ'JFJ%>IﬂU JSP d@1u1909anN15AU

Y

Arveangldlusuresuuuresuivimaiiefsdoyaaingrudoyald defives JSPille

o

Wisuiisuiuduluguuuudufeauaansavesmavienludnvasidudaudunisidngs

grudoyauazyUsana Jusiu
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Typical Web server Web
supporting JSP server

o v v |
§‘UVI 2.22 UWNUNTWULERINNTAS19LTUAE JSP Wi Web Server

¥
o/ o

2/ I3 1% 1 [ acd sal J ¥ e’l’
ANTETIIUNIY JSP NUULETNLIDTUTUNDULUDIA UMY

- ¥imsds HTTP Request lUgaiui@swiaes
<@ af 1 o a ¢ ¥ [ Y 2 ) 1

- NIUESHLIBSITINITIATIEN HTTP Request Alaiudy Jsp Page Wa239NIN15a4
Aaludsdiues JSP Engine

- JSP Engine 9g¥inn15luan JSP Page udavinn1suuaadu Serviet Content naua
#n1suUad Text vanuadulanniw Java

- JSP Engine ¥11n15 Complie Servlet 31nUUILLTIFTUABUNITIINAUVBY Serviet
AndUNI59e

- HadwsNlan Serviet avagluzures HTML feuvzdssisluduiud@iviies
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2.15 Apache Tomcat

< 7

Tomcat %39 Apache Tomcat A Open Source Web Server fionwaulag Apache

Y

Software Foundation i#{ug1un15¥191ua7n Serviet uay JSP livedaATsuaNMILING B

LUU Java Web Server HTTP iiieliilan Java vinauls

JUN 2.23 ununmanndnenssuues Apache Tomcat

andnenssuves Apache Tomcat Usznaume

Server ApdIUT93 Container, dualAuduay Tomcat Wazdrunayszauny

WWSWaes

- Service Wudwitogngludsvinesuaziderlusatiensordniu Engine uuudase
§n

- Engine Sudnuansfuneunsysynanamuadmiuuinsaniy 2nnsiuing

onaflddeusionanes Engine AeyMssULazYsTInNaNaR YT IMNARERT NS

aeundulussdoudefivanga

- Host 19udrurdeulesvesdoinsotieludaudsniaes Tomcat a0813L9U

www.yourdomain.com Iagaususures Tomcat aziu localhost
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- Connector Wuduianisnisdeansiulaaious feenau HTTP Connector
dansunsiudsdaya HTTP lagrni3usuves Tomeat 9y HTTP Connector 50
NN3389VOHIUNDIH 8080

. Context Wuduiluansdaiunoundindu lagl Host awsadl Context lévanash

uAfoddl Path Nligiu

2.16 RESTful API

REST 89111310 Representational State Transfer fiaaannenssugainuasdmiums
panuuULBUNALATuTiansadsdeyariudumesinamasgudntisldlagld URI(Uniform
Resource) lngil RESTRul 1453onnisyeuesiuiwesianinnsvinauuuy REST Watins
Wil answennsves RESTRul smeluslaaaa HTTP URL agdishanliunislaun GET, PUT,
DELETE uay POST fagidiushsidunisfunsnens antussfianisusssnaudiwmeundu

Tuguves XML, HTML uag JSON
AnanTAvidAryves REST Uszneause

- Client-server LﬂuwﬁnmaamitwﬂdauiswiwﬁuLma%LWaﬁ’udqwmmﬁﬂLﬁuﬁayja
Tndumesinavesldannsaviouldvunasunanesulaoisuionileglyin

¢ VY o a ' - ) a a wa -~ a o v o

laalous udr3sdnsaierasuuin1sInszuLUfuRnITvIelusunTuAYiTwig

Tu3ns iseniladliuinmsd @ines

3 al

- Stateless \JundnveinisdnnisiuAiveveslaatouaiuldiniies lnenideves
@$ninsarlivhniseasraniuzveslaaieusiorls mnemiuimnasailaaius
Fesmseseiuidineifonimsiadelmimnads

~ Cacheable \fundnvesmsinfiutoyaiildanidsmneslinldeaeudisonit ns
LAY Fa9ztieiiuyseansnmeesiiassilslunisansiuiunisindeiu uaznns
aniianas

- Layered system \Jundnvesnisviliantinenssuiesdusenauwuuiaieesandu

5 o £ L o 3 1 1 v [ v q’; Ao [ ¥V
# Tagsinanudunusvesunazarulvarunsausaiunulaiestunmalaneu

o

U

" 5.5
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- Code on demand \Junannisymadandaiumadenliunlaaeudlunisvinau

Tnsnsannilvanuasienldldaluguuuures Applets w3 Scripts vilvlaaieus

o
14 va o a

anp i ndunvsinsdruanimimunveinsionlinineans

2.17 Apache Maven

Maven #® Project management tool @sl#lunisadrauazinnislasenisildniu
Java fgmnuannsnfitiedanis Library f9EMs Config warditaeluidesns Build
s Config 289 Maven fitot POM(Project Object Model) 1l XML Configuration File

ﬁ"l%‘lumiizq Library Dependencies An99vaslusian

POM w38 Project Object Model (Humiefiugiuves Maven Fafldnweaidu
XML(Extensible Markup Language) WilteyaineiulusivaLarsrwazideafimunrves
Maven dwsuldlunisasne TeewdlelinsiSenldu Maven 9vin1séum POM udh3seu

Teyaaninameiuteyavasmsimuaefisndudmiunsdniunsiudhung

gﬂﬁ 2.24 sUnmuansuauYeslannelu POM File

I

Maven fifugnuananuIAavemdnlsesmsasiimaineienszuiunislunmsadesd

nsimunsiwazidualiodndaau lnsluusazduneuvessasiuguivannisyiausil

d ) v % O T - ML
- Validate LUU‘UUG\EJUMSG]?J%ISUﬂ’JmQﬂﬂad“ﬂi)diﬂiLﬁlﬂLLaz‘UagawmL*qud’l‘VIS’U

A15a59
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Compile {udumoueINs:IUTI Source Code 1@3lUTLIA
Test Wudunaunmaaeunsiineguee Source Code MENUIENAABUY
& o Y v o a ¢ v v a

Package \udunaunisinnisidainiunisaeulnduarlveglugyuuuiianunsa
nseeloLru JAR

” & o ozt H -~ v ' | a
Verify \udunaunisnsisdeunadnsvesiunounsmagauiieliwilainagliiie
Jonana1aTunsoluswnsudulUmINAIUABINS

& o P < a g a v o ") Y a e

Install tdudumouAnmaLianasluMiukuy Local iielgdmsunisonadefs
Dependency lulUsiaafiigates
Deploy \utumaun1s Deploy uiAnatiui@svitasdmiuduslunsonlglviy

@

v -
Aauuazlusandy
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unii 3
N15LATIZILAZDINUUUITLUY

3.1 @n1UnenNIsUYaITEUY

anUnenssuvesszuvuumainlafagi 3.1

Hedie Chent et ap: Dalabase Wed Sevice

JUT 3.1 anrmenssuvouenwaladu

o

INFUN 3.1 a1uns0esuIuswazidunlasall

& o ' | o Aa (% y o 1 y
Tudeausnanunsawvnsnarunisaiunisigiduassilalaun Client uag Server
Taeiidhnanadu APl Alddmsunsfarouaniudeutoyaiu ueuniinduiieiannilives
Mobile Client 38¥11n1550300USN156LNe AP TUEEle Server 6UN5L@RURAD Internet

P o a . o Yo H
WBALUUNIINN Business Logic #ilF5uriume User Interface

Feludvesnmsianszgnuvaenesniu 3 dau lae Front-End Development LUy
dnfunihiigualugruwes User Interface vipdufnsionugld, Back-Office Development
L'T‘Juehu%'wﬁ’ﬁ?i@LLav'v’sumzi'mﬁmiamsé’mmsﬁaga‘lmaﬁﬁqLLaw%'aw”mﬁwViLﬁ’fh”mu'lud'mﬁ
uay Back-End Development idudusumihitlunsiaun APl Tasiinsinseriugiudeya

Jan1sgdeyadundn

mawaunlu 3 dwilavdsgneusniuduweundindunianuaveguiazaiunsn
L < o d‘ % d'n:i 4 [ ]
W v3euSullasuniu Requirement MfiNT1SUABULUAY WAYAMNSAINNTAIUVDINTS

Ungesnwladnedu
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3.2 WHUNWLEAIAINEAINITNVBITEUUNU (Use Case Diagram)

Egit Profile

View Friend List

/ 24 gRdenl we

Chack Star Reward Add Reward

\ Q

<< giteng >»

7\
/ Admin
Eooking Meeting (197 \>/ y
Add Meeting Room
\\\ Room Y //

<« gxtend »» /M\\
n}————‘@ﬂm
Ai‘""/
/”—\\\‘ % gent »»
Contact Repay

JUT 3.2 WHUNWUEAIANNA NN TATBITEUTVIIY

3.3 WNUNWLEAINAINTTUVDINU (Activity Diagram)

\esniwazideaiidumiuduremssinsuazidudnuusianzin9eAnsoua

waziin1sldauase amulddannsnassvaziduanvluenarsaniaauille

3.4 WHUNNUEAIAIAUNITVNIY (Sequence Diagram)

P ' a s < Y] ¢ & W a ¢
1991719518821 28AULUUAINAUYDIN NDIAN T LAY IWuanuMe Lﬂquﬂﬂﬁﬂaﬂﬂﬂiﬂua

a v a v U o ' a -~ | Ay
wariinisldeuase daiudslianunsaassvazideansluenaisannaauille
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unil 4
Nan1seLueULazafUsIeNa
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UNN 5
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MWdmiunsfndedoasmeluasdnsilédnnsiifiumsmag wu dwmfunisseiedss
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Business logic w1y @wnsavinle

5.2 9231 AVBITLUY
- Wussuuildnwanienelusng
- lLlaunseldnunuueanladla

- aundniudesdusesnsitaudunesidn

5.3 Yatduanuslun1svaIuIannafne

- Handuuisdtuiiannududousaddsseziaainisyinanuidibanis igeulussee il

feanunsaldaulsegnazan
- mswdsuanunisuluisesssnisldauaisdiewaiuisiisgianudfgysionis
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N.1 NSARALAZANIINAALUSHASY Android Studio
n.1.1 N15ANASLUSHATY Android Studio

Android Studio ﬁaLﬂ‘%@ﬁﬂ?ﬂ%‘lumsﬁwumaﬂwﬁmﬁ’uuuszuuﬂﬁiﬁnmmumaa

(Android) #saunsannivasldain https://developer.android.com/studio &si3an1s

v
v W

AFNPN

3)
ﬁﬂg

1) WAUlea https://developer.android.com/studio ﬁ'\igﬂﬁ n.1

.u,w.;.,‘.u Andioid Studlo - Jeagiich " Q 4 LANGUAGE ~

Android Studio

DOWNLOAD

androidstudio

droid $ic pr the fastest toals for buiiding apps o y type of Andr

DOWNLOAD ANDROID STUDIO

41 for Windows 64-0ut (41 )

DOWNLOAD OF TIONS RELEASE NOTES

gﬂﬁ n.1 midulsialdlunmsamilvaslusunsy Android Studio

2) naYy DOWMLOAD ANDROID STUDIO LiVevi1n13a11Tnanlusunsyu Android

& 1 L4 g o o d U 1 <f 1
studio LW\QI‘N’]UGIENW]H’ISﬂﬂ‘EJ’e)lJiUNE)U‘l‘UG]'N ‘]ﬂ@u%%ﬂﬂu’ﬁﬂﬂﬁliﬁ%ﬂﬂlﬂ 310N
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| Nave 003 and agree with the sbove term and condriors

< v o o : s
JUT n.2 vausueuuazyiaunlinanlusunsu Android Studio

v [ %
a Y a a g

-ﬁ' o ¥ o 4 LESY pe . .
3) evinnmsandlvasasadulvviinissuidandnailnanas (android-studio-ide-

183.5522156-windows) Lﬁaﬁwmiﬁﬂé‘fﬂﬂsLLniuﬁqgﬂﬁ n.3

Name Date modified Type Size

® android-studio-ide-183.5522156-windows 21/5/2562 15:02 Application 994,694 KB

3 0.3 Widdnsslusunsu Android Studio

SR a « o g o v @ -
4) LuaqulWamm‘[ﬂmnsmwwmmgﬂw N.4 waznm Next

Weicome o Android Studio Selup

Setwp wil gude you through the nstallation of Androd
Studio.

Itis recommended that you ose al other appicatons
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

a

3Vl n.4 Fasslusunsu Android Studio
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Choose Components
Choose which features of Android Studo you want to install.

Mumﬂmuwumnmpnh\mh

install. Chick Next to continue

Description

Pasition your mouse
Br & Comg

Select components to instal: ]
[¥] Android Virtual Device | et toy

see s destriptiorn

Space required; 2.3G8

B

L_‘Q!_JE_._I LAY

UM n.5 1dan Component Tumsings

Android Studio Installation Location

The location spacified must have at least S00MB of free space.
Cick Browse to customize:

[coProgram Flesndrodwndad studor
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7) \lenn Next vihaalusunsuaziingmingudunisiana dagui n.7 31n1una Install

v

d o a :;
o sAasalusunsy

Choose Start Menus Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would lke to create the program's shortouts. You
can also enter a name to create a new foider.

1

Acressories
Administrative Tools

v
o/ a @

3U% 0.7 BudunsAnaslusunsy

o ° TSen Y] d A d
8) tianm Install TUswnsuaLyian1sAnsalusuunsy Android Studio aquuLAS oY

Ao MR SHaEUTUNTUITUAUADIUENTARAIRIZUN 1.8

3U# n.8 unuanuznsAnRalusunsy
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v .. 4 & a o Y <
Ansslsing Finish tieAugan1sAndslusunsuuansaguil n.9

Completing Android Studio Setup

Android Studio has been instalied on your computer,
Click Finish to dose Setup.

[ start Android Studio

3Uﬁ n.9 ugansaslusunsy Android Studio
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9.1 N15AAAILATAIULNAALUSLASY Postman
2.1.1 N15ANA9LUSLNSY Postman

Tsunsu Postman falusunsudmsutislunswaun APl (Application

Programming Interface) v9@@uN13viN91UT94 Service $IMH9N15Y11 Mock Service #4il

v v
v o oa

ABN15ANNIPIY

1) Wwiules https://www.getpostman.com/downloads/ ﬁdgﬂ‘ﬁ' 2.1

Get Postman for Windows

o ¢
JUN .1 Auledniluanlusinsy Postman

a dl ' d
2) namaniiYu Download tivan1ulwanlusunsu

v
o/
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3) nasiuidanandilnddnda (Postman-win64-7.1.1-Setup) ieAnAslUsUNTURIgUT

9.2

@ rostman-win64-7.1.1-Setup 21/5/2562 15:46 Application 70,599 KB

JUN 0.2 Indannslusunsu Postman
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A.1 NsARALazAIanlUsuNsy Gitkraken
A.1.1 N15ARAILUSHNSY Gitkraken

WWsunsu Gitktaken ilulusunsuiieenuuuniiteldyadidaves Git Waveeuaylsl

89870 Faiion1sAnsialusunsusadl

1. i wuled https://www.gitkraken.com/download tien17Tnanlusunsufnge

Gitkraken Ae3U# A.1

3‘1]17‘! A.1 uled Gitkraken

a . <
2. napdn#Yu Download iveanuluanlusunsu

3. nanuldandnlnaAnes (GitkrakenSetup) LiaRnsslusunsy Postman AIFUN 7.2

@ Gitkrakensetup 21/5/2562 16:13 Application 118,984 KB

2
o

3UN A.2 Inddns
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GitKraken

A.3 N15ANRILUSUNSY Gitkraken
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4.1 miﬁﬂﬁ'mazm'm'TwaﬂhJsu.nsu Netbean

4.1.1 N15AnA9lUsKNIU Netbean

1UsuNSu Netbean #a 1A304ile

199 Faaursaninilnanléenn https://netbeans.org/downloads/8.0.2/ i dutiesdu

'
L a

v
(%

8.0.2 LestuigItuNlglun sWMUIASIT

L. iwiuled hitps://netbeans.org/downloads/8.0.2/ fagufl 4.1

@ NetBeans

NetBeans IDE 8.012” Download
Email address (optional) \:

Subscribe fo newsletters @ Montnty [ Weekiy

¥ NetBeans can contact me at this address

Supported technologies *

& NetBeans Platform SDK
& Java SE

@ Java FX

& Java EE

® Java ME

& HTMLS

& Java Card™ 3 Connected
& C/C++

& Groovy

& pPHP
Bundled servers
@ GlassFish Server Open Source Edition 4.1
® Apache Tomcat 8.0.15

< v ¢
UM 2.1 wihduledilflunisannilinaslusunsy Netbean

40

Nglunisnaunluswnsulael a1 uiemuasann

'
N

801 802181 Development | Archive

NetBeans IDE Download Bundles

Java SE Java EE C/C++ HTMLS & PHP All
- - L]
. . L]
. . .
. .
L]
. . .
.
. .
-
L L
. .
. .
(_Downioad. ) ( Download (Downiosd ) (_Download ) (_ Downioad |

Free, 90 MB  Free, 186 MB  Free, 63 MB

Free, 63 MB  Free, 205 MB

IDE =
Language. LENglish v] Patiorm [Windows v]
Note: Greyed out technologies are not supported for this platform



41

0
o

& ¢ eat v % do & o w o
2. denailvanueTduanysaliasznaumeasivsznauniddudmsunmsiau

wounaiatulumsaliassun 4.2

v

NetBeans IDE Download Bundles

Supported technologies * Java SE Java EE C/C++  HTMLS &
& NetBeans Platform SDK .
® Java SE
@ Java FX -
® JvaEe
@& Java ME
& wrms . .
@ Java Card™ 3 Connected

® C/Cer - .

® Groovy !

& pup .
Bundled servers

& GlassFish Server Open Source Edition 4.1
@ Apache Tomcat 8.0.15

E

Free, 90 ME8  Free, 196 ME  Free, S3I M8  Free, 63 MB

Free, 205 M8

0
o

o o L3 ° o (3
JUM 1.2 fudennestudmivesrusznaunielulusunsy

A Ay v Y o - I’; v 1
3. Wenndluaniasadundl iinisilalndfnmalusunsy Netbean aeniiimng

o o P aa a ° o/ a Q‘:
aﬂmusmgllw 4.3 YIUNTUANUAIIEALLDEAFAINIUNITAAGN

Welrome Lo the NetBeans [DE 8.0.2 lnstaller

The rstaller wit nstal the NetBeans IDE with the folowing packs and runtimes.
Click Customize to select the packs and runtimes to nstal.

Instalation Sze: 714.9 M8

e

o M2

o e S| fa 5
JUN 4.3 mhdnsvaslndAnaslusunsu Netbean
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d ] d A L I‘; 1 v 1
4. 39vin13na Next tivatdauludidunausdaly asidunisuanantinaesieasiden

L L. ° Lo a 5 k- g o
dotdudmiunsinauagldulusunsu Netbean fsgui .4

Lcense Agreement "

Please read the folowng corehly ‘még

y e R R T R [ R SRR Yy 7
NETBEANS IDE 8.0.2 (Product’) LICENSE AGREEMENT d

PLEASE READ THE FOLLOWING LICENSE AGREEMENT TERMS AND

CLICGNG "ACCEPT™ OR THE EQUIVALENT YOU AGREE TO ALL OF
THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT. IF YOU
DO NOT AGREE TO THIS LICENSE DO NOT QUICX "ACCEPT™ OR

| THE EQUIVALENT AND DO NOT INSTALL OR USE THIS SOFTWARE.

lcwwwm7.mu.mw-d“n
mv-\d.

Mnmnm“do&-‘p
hudhow'-vhnt-hdm
| respective owners.

L acrmpt the terms o the icemae agresment

g e e e i M 2 A < . e

- v v v ow G 1%
JUN 4.4 wihaswanBeateviiunsinsauagldemnlusinsy Netbean

~ o A W Qb M. e/ b & a & £ % [ 5 A @
5. BaNINTIULUYDUIUTDUIAUTDINITANAS Netbean a7 9xiUUTUNDUNTEULEU

L

JaUeAUveY JUnit %«Uumuwuwmmﬂﬂiunaummumswwmueﬂwam‘vumsﬂ

4
N5

TUnt License Agreement
lh-n-ﬂ-&-nla-.-—nm 9*

—_ —_— ———— e iy e S

A 2

|c--wm:m- vio

mmmsmmnmcmmm

‘ucacrmn USE, REPRODUCTION OR DISTRIBUTION OF THE PROGRAM
| CONSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT,

ilm

| "Contrbution” means:

| a) i the case of the intial Contrbutor, the nital code and
| 4o Pty ander s per

"b)nhudmwc-;h.:

;‘)‘-‘.N"““

2Unt s 8 Java unit testing framework

() Do not instal Junit

E

a
‘LI‘VI 1.5 ‘Wu']ﬂ'NLLEWN?’]EJauLE)EJﬂ‘U?JUQﬂU‘UOQﬂ'IWIﬂNG Junit
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o [ A o/ v YV v w a 5 4 13 1 1 J
6. LUANINTHUHUYDUIUYDUIAVVDINITAAAS JUnit a2 LLUUAIUVDINITNINUA

o o a 5 o/ 4
Path dwmiumsAnaslusunsu Netbean fagui 4.6

RetBeans IDE 8.0.2 Installation

Choose the instaliation folder and JOK™. 0“ "
Instal the NeSeans IDE to: Y

c:mmn.-uz : e L”.____."
DK™ for the NetBeans IDE:

C:Program Fles\iava e vl

e | |G

a
Uvn 4.6 Md S URIMUA Path a'msumm Netbean

A o i ° o a 5 ¥ 1
WBVIIN1TAMUA Path d1rSuAnaalusunsy Netbean wa %LfJumumaams

AvuA Path N15AARY GlassFish FadudruniiaresosdusenoudinsunIsimun

wounAAtuAIFUN 4.7

Glassfh 4.1 Installation ‘
Croose the rstalation fodes. © NetBeamSIE
= . VN Y £ & o
Tnstal GassFh to:
cw-.-n-wx i 4 SR 2 'i."“"
Wh_‘ﬂn"" :
CPopamfestovelydd vl eowse.

d v 1 o L2 o o U - 5 »
gtlvn 4.7 AU NENIUNTIUA Path @113ummame GlassFish



44

d o a o g % v
8. WanIN1sNIUA Path ¥99nN130ARY GlassFish wal ﬂzlﬂU“uqmqﬂLLﬂﬂ\ﬁ"lEJaSLSUﬂ

a 5 < ¥ o v o
103N 3AaRIng Ll mualidun ¢.8

NetSeans IDE Installation Folder:
C:\Program Fles\NetBSeans 8.0.2

GlassFsh Server Open Source Edition 4. 1 Installation Folder:
C:\Program Fies\glassfish 4. |
Juret ibrary vill be downdoaded and nstalled durng nstalation of NetBeans IDE.

(¥ Check for Updates
The NetBeans nstaller can automatcaly check for updates of nstalled plugns
usng your Internet connection,

Total Instaliston Size:
714908

‘Uﬁ 4.8 WlﬂWNS'\EJ’{'\ulaﬂﬂﬂﬂiﬂﬂﬂﬂﬂm‘mﬂﬂWMUﬂh

A o - 5 { A
9. 1i19na Install TUsunsNzYiNIsARAIlUSHLNSY Netbean a4UULATBIADUNLADS

a Yoo 4
warlusunsuazlinauanIueNIARAINIZUN 4.9

Please wat whie the rstaler installs NetBeans IDE and runtmes. 9“}
XN | ARNQEMGZ D, g S B
W ey T N RN S RN i

=

= a o
JUM 1.9 Louan ugn1sAnAslusunsu Netbean
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al e ® ° v v & v Y a Yquv s S
10.Wofaflusunsudnsaud nihanelusunsuasluntnasadunisiinsaling Finish

4 & a o @ o
LWEJﬂU?!ﬂﬂ'ﬁG‘IﬂﬂQI‘USLLﬂﬁJLLﬁﬁNC’NEUVI 1.10

Setup Complete

Ok Frush 1o frush the NetBeans IDE setup 0“ i
ERCSRUIREEE e S .

Installabion completed successfully.

JUnt lbrary and 1 updates successfilly nstalled.

To launch the IDE, use either the Start menu or the NetBeans desktop icon.
&hlﬂ“.ﬁ‘**-””"h-wmdﬁ

¥ Contribute to the NetBeans project by prowding anonymous usage data

@ If you agree to particpate, the IDE wil keep track of the high-leve! features you use.
@ The colected anonymous data wil be submyited to & usage statistics database at netbeans, org server

The usage statistics wil help the development team to by equr nd pr
futire releases. We cannot and wil \greer that colected data to find specfic
detads concerning your projects. See more information.

i

3U#l 2.10 Auganisastusuniu Netbean
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ﬁumaunﬂsﬁﬂﬁ'ﬂﬂsuniu MySQL Workbench

3.1 msfansuazannfivanlusunsy MySQL Workbench
3.1.1 nsaanslusunsu MySQL Workbench

TUsunsu MySQL Workbench @ Lﬂ'%'aqﬁaﬁlﬁﬁww%’uﬁﬂmsgmﬁay‘a MySQL Server

Faanusaanilivanldain https://www.mysql.com/downloads/

4 v < ¢ v o d o~
1. Weiniivled https.//www.mysql.com/downloads/ liin1sideunniliy

MySQL Community Edition 93'\131]17; 2.1

MySQL Community Edition (Gry)

Community (GPL) Downloads »

o ) B < ¢ -
3Un 2.1 Lmymmumm’nﬂwaﬂL’Jai“nu Community Edition

2. dlewdandiany MySQL Community Edition wéa Tivinsidaniy MysQL

v oy Y <
Workbench naaugeilonsgui 1.2

PR Opertrg e Looking for previous GA
2
Microsoft Windows versions?

Recommended Download:

MySQL Installer B

for Windows

All MySQU Products For All Windows Platforms.

Windows (x86, 32 & 64-bit), MySQL Installer MSI
Other Downloads:

Windows (x86, 64-bit), MS! Installer 80.16 35.1M
{mysgl-wor kbench-community-8.0. 1 6-wirnb4.msi) MDS: 6228c775ba5F7578e411dc221d6ceabé | Signature

3U# 9.2 wydmsuidensiens MySQL Workbench
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3. evhnsidendiuy MySQL Workbench wia Tivinisideusniydmiunsiden

a wa =i @ d v o o
sruuUfuRnmsimngaiuiaiesvesldnsgun 2.3

MySQL Installer 8.0.16

Select Operating System: Looking for previous GA
[Microsoft Windows ) v Versionst

Windows (x86, 32-bit), M1 Installer 80.16 20.0M
(mysql-installer-web-community-8.0.16.0.msf) MDS: 88601313157 1167c604 | Sigr
Windows (x86, 32-bit), MSI Installer 80.16 373.4M

(mysgl-installer-community-8.0.16.0.msi) MD5: c9cef27aeadldealacacabfd7496a092 | Signature

o We suggest that you use the MDS5 checksums and GnuPG signatures to verify the integrity of the packages you download.

d ° oA = a wa A o dl 124
JUM 2.3 wydmiuidensruuufuRnsimnrauiuiniesvesly

o o a wa 4 ¥ Q’; 5
4. Llla'll']ﬂ'ﬁLaﬂﬂﬂTTIH‘V]ﬁﬂLJJH‘UEN'SSUUUQUG\W\?VILﬂi]'l%?llll,l,a')u'u uiudunouves

nnsadAsanBniiu Oracle uaRlfauisadiutuneunsadasuagiionisuAuns

v o L2 4
anulvanlaviufinagun 9.4

Begin Your Download

mysql-installer-community-8.0.16.0.msi

Login Now or Sign Up for a free account.

An Oracle Web Account provides you with the following advantages:

« Fast access to MySQL software downloads

. Download technical White Papers and Presentations
« Post messages in the MySQL Discussion Forums

+ Report and track bugs in the MySQL bug system

Sign Up .

MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account, click

the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link and following
the instructions.

No thanks, just start my download.

o v 1 a ° o a & ' ° v
zﬂﬂ 2.4 YUIRNNANTONINTAUATALIYNYDILIU Oracle ﬂﬂumqﬂ"lSﬂ']'Ju.Iﬂaﬂlﬂ
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5; LiJE)Vl’lﬂ’1Sﬂ’I'Ju‘I‘waﬂI‘UiLLﬂ‘JﬁJ?I’lWiUGIﬂNLiEJUSaEJLLa’J‘l’VWI’Iﬂ’lSL‘ll’ﬂ‘tN’luLWE)mﬂmm\‘l

sUfl 9.5

v

29 MySQL Workbench 6.3 CE - Setup Wizard X
Welcome to the Setup Wizard for MySQL
Workbench 6.3 CE

The Setup Wizard will nstall version 6.3.8 on your computer
To continue, dick Next.

WARNING : mmvawbv copynight law and
ntermatonal reates

NN CNeer] o

g‘dﬁ 9.5 wthanansAnsa MySQL Workbench

6. Wovmsauiumstuneuly asdunivnswesnisiden Path dusuinda MySQL

Workbench ﬁﬁgﬂﬁ 2.6

¥ MySQL Workbench 6.3 CE - Setup Wizard x
Destmation Folder “~
Cick Next to nstall to this folder, or dick Change to instal to a different folder.
Instal MySQL Workbench 6.3 CE to:
\ C:Program Fies MySQLIMYSQL Workbench 6.3 CE\ P Wy

o

3UT 2.6 wihwansiden Path dwmsudada MySQL Workbench
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diuusynoutiuAudmsulusunsy MySQL Workbench ﬁqgﬂﬁ 2.7

P MySQL Workbench 6.3 CE - Setup Wizard X

Setup Type
Choose the setup type that best suits your needs.

Mﬁa.mwﬁ

‘@ Complete
‘ n-w-hl-dhm (Requires the most disk
! pace.

) Custom
Choose which program features you want nstalled and where they
wil be nstaled. Recommended for advanced users.

e

gy ]

= £ ' I 1 a a o o/
JUN 2.7 nihwensidendiuuseneuiiuidndmiulusunsa MySQL Workbench

i

d o 1 ‘QI = o L v
8. Wen1sidendluusznauinuandmsulusunsy MySQL Workbench 138uses

1% & a ' e & o o
{5319)] QgLUUﬂ?U’U@QiWUazL@UﬂﬂaunqiﬂUUUﬂﬂmQﬂQEUW 9.8

9 MySQL Workbench 6.3 CE - Setup Wizard

Ready to Install the Program
The wizard s ready to begn nstaliation.

1f you want to review o change any of your installation settings, dick Back. Ciick Cancel to
exit the waard.

Cusrent Settings:
Setp Type:
Complete

Destraton Folder:
C:'Program Flles MySQLMySQL Workbench 6.3 CE\

ECNEN we | (TSR

d v 1 o a n‘:
JUN 2.8 mhdnuanisgasidennauintnsnaslusunsu MySQL Workbench




50

4 o ] o 1 v [ v 1 a ]
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Tusunsu MySQL Workbench fagufl 9.9

19 MySQL Workbench 6.3 CE - Setup Wizard - X
Instaling MySQL Workbench 6.3 CE Ji
The program features you selectad are beng rstalled. _',
Please wait whie the Setup Wizard installs MySQL Workbench 6.3 CE. Ths
may take several mnutes.

Status:
Removing fies
TTEmETETR

L Oy < GRAPE - i [

JUN 2.9 MTANLAAINTEUIUNTARAIYEILUTUNTU MySQL Workbench

10.1519N15AARUASVAULAIVLUAAIMLNANILANIADIUENNTAAR LA AULA T uduU

NFTUIUNT AIFUTN 9.10

P My5QL Workbench 6.3 CE - Setup Wizard X

Wizard Completed
Setup has firvshed nstaling MySQL Workbench 6.3 CE.

[ Laurch MySQL Workbench nom | I

JUT 2.10 mihsauansanuznsAndaaiaduvaslusinsi MySQL Workbench





