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Research Title: A Model-View-Controller for specification of rice system with UML
language and linear vector
Researcher: Dr.Pattama Charoenporn

Faculty: Science Department: Computer Science

ABSTRACT

The purpose of this study was to design Model- View- Controller for specification of rice
system with UML language and linear vector. The sampling of this group used to farmer
and researcher that have knowledge in rice. In the sampling, we collecting the amount of
sampling are 400 samples. Statistics used in data analysis were percentage, mean, standard

deviation.

The results showed that the majority of respondents were female, 236 persons.

The age of 23-32 years is 111 people. Income per month 5,001-10,000 baht, 143 people.

The results of design prototype showed that the menu is very helpfulness, 70% is

satisfy, and all of opinions agree with the design of function.

Keywords: Model view controller, Linear Discriminant Analysis, unified modelling language,

web service
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Lﬂiaauaﬁlfiﬂunwsmusausawaga
PR

in3aslenf@nwldlunisifusivsindeyasinnguinedte fe wuvasuaiy

= 1

(questionnaire) lnsiivisvua 2 gafs 1. neun1soeNUUY MVC VBISEUUSEYTBALIBEN

%

wand1 2. vdiniseenuuvdrilanwmaliildvine sreasisunagluund 4

v

nsaTIidaya

< v

& o 3 aw & & o a e &
Tunauh 1: vayailannisideluduneuiszdnniiasigiiident (Content
Analysis) wazdaupsiziiitensimungudnvazressyuussyIeasBoamdndin Taonas

Anssideyasclilusunsuranimeiuariuiniinseimaia

&
@/

Tunoudl 2 : BBNKUY MVC 8358 UUTTYIBanBoaantIfenwm UML saufy

VNS LAY
nmsaslutunsuiatldnseuiunisesnuuu MVC Tnefituneulunswaundealui

1. nmseanuuuluna lnedavhdiuveswenduriililunisulamsyieusesszuy Tugiad

suuganswasligneanuuu

LY v

2. MNUUUTIUUTI (View) uansarmiluluiaaluguuuuiimnzausonsu fduiusugld

v

3. MIVAFOULWIAAAIENIYT UML 520U nwesidadu

4. mseenuuuAsUIngalass (Controller) Sudagasingliithun udrdnilunisnovausse

Uoyaly
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Jumauil 3 : n1sUsEdluNaN1IERNUUY

»

as=l o = = =l s | dv
FWauiiumsidey dvunsudsieluil
Uil 1 M3dneusIBiRin1s (Workshop) luduliaudlalifuussensuas
nauBd
Y d R
Juin 2 MsUsediunanisldsyuy
Y 4 v
Uil 3 MIATUFULUUVBITZUURUUUY

WmAdelutupeuilavdumsdssyndldnszuiumslutunoudn 1 uay 2 Tngvinns

UssiliumnuAnuiiiglifinessuulaedeyaludumeuil 2 ansauduAeunssuiunisld

v

amAnuzan dnssusunndupeud 1 iaiesfedldlunmsifivsiusiudeyaly

Tupaui 3 MIsusBiuRnsnsdunival uazmsdanauuuiidiusay
mMsnATIEiveya

ihdeyauniwssiiigiinamneadi wasiiaueguuuumsyssifiuvanudaiiusenisldiu

o v

aa < = P Y f o o ' -
FTUUNNENN TﬂUi)zuwai;ljaw‘lﬁlﬂL‘lJiEJ'uwlU'Uﬂ‘uLﬂﬂJ‘VIﬁ’]MSULLUaﬂ’J’mMu’IUmLaaﬂmu

L Y

innuslumsasunaladai]

4.21 - 5.00 mnefia sefvINiian

3.41 - 4.20 g TEAUNIN

2.61 - 3.40 Mg sEAuUuNa

1.81 - 2.60 mnga sysivtioy

1.00 ~ 1.80 munefi szdutfoeiian
Tneitaemmnivedunsniadutmusldangss = (5-1/5 = 0.8

dumaui 4 : m3vuuRguwuunseenuuuluduszuud (View) oRsanans
adeunsidaunaznsUiudgeiildenduneud 3 Tnsmsdendruniseanuuussuuda
(View) inldpufladtuiildoanuuy Tnsasvihnsdinwuasneasaieysudimainnuees

TEUUN (View) e lnldnisesnuuuiidiian



24

3.3 mspanuuuluaan1sinnuuasssuussyswandsawandaien

Ya

winlunsvihnueesssvussyseasideaudadadentu fadelminausisnig

Y

image processing Wiegaslun1sisuiisunquiiotn lasdiauenisliddanedfiu 2 wuy

meiuAe SYM uag LDA dwsuldludiureinisuseuianaveslusunsy lnvaiunsassune

v
o a

msvinauwanadu Flow chart sannd 3.2 eisail

( Start )

Y
Read data
from
database

y

Convert image to
arrey

LDA y

SVM

SVM

AW 3.2 Flow chart wamdanediuvesszuuszyneasidoawdatniden
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AW 3.2 Ap Flow chart wansdanadiuvesszysisavideaudndnuieniag

< =l o v LY 1 L [ ' Y LY 1 v ' [ v
L‘UiEJ‘ULVIEJUﬂ'TiU'T‘U?JQaW)E)EJ’NWJ'IIJ’I‘L‘U iS‘W)Nﬂ'ﬁiU?JSQWJGEJ'NLLﬁ?LLUﬁ\?ﬂ']LU‘U‘USQﬁ

1 4
s

JULUY binary gidndeyafiannsauvasailavsuusililddanesfiuviauuu LDA uag SVM

Y Aay

witnsdiideyalianunsaudacerlsd alidaneifin svm vinludmiunsimszidoya
° ° - = 8 v - -
dwmiumaihiauslunaililunisesnuuussvuseyswandeawdadiuden aenadniu

aolud

3.3.1 Model View Controller

o o/

d1M5UNTSUNEUBNTITDBAWUY model view controller 1y mnmﬂﬁu‘ﬂaz&amn

o

wuvasuny FRSela

1N500NLUULANINWA 3.3

Display to User
Update data from controller

View.response
-Endl -End2

View

Top Padkage::Rice igentification system
* -End9

User.request

A 3.3 uwun1w Model View Controller v83szuusyyswasidonwindriuden

AT 3.3 WARIWHNUNIN Model View Controller ‘UaﬁivUUisqi’wamﬁamuﬁﬂ

tdenlaguaninmsingie Seee msdianisdrusnguedlusunsy
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3.3.2 MVC 5231U Web service

N1599ALUUN15191UT99 MVC Taglat13Uuuun1svinarunuy spring MVC un
Uszgnaldiunisesnuuuszuuldanunsavhaulduuy Restful web service iialwszuy
sosfumaieuluguuuuiivleduaznisinuiussuuueunsesld mssanuuuuansdy
amil 3.4

RESTful web service
Application server

Servers

S Tt

NN 3.4 WHUNTN MVC $9uRU Web service
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3.3.3 N59BNLUUSTUUAIBUNUATN Use case diagram

System

password

End4 -End9 Q
select | s

user

A 3.5 WNUATW usecase diagram

TudiureinsenuuULHUAIH use case diagram Ty §3381hiaus use case Viavun 4 use

case wanmefiu lagazedussuasideansviniludiuves use case description dmsu

P

svvuligiifldnuassiusonufe dwves fldszuu uavdivesguaszuy

v
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[

Uasdenvae Use case diagram Usznoume 4 Use case fadl

Use Case ID: 1
Use Case Name: Login
Actor: D‘ﬂ‘ffﬁsuu
Description: Mdwiudhgsruudeifvuseianadld
Preconditions: -
Postconditions: flissuuanunsaingssuuldsenisnsendldwayswaritu
Normal Course of 1. glevimsadasaudn
Events: 2. spuuldaTasuwngly

3. glavinnsidngssuy
4. szvuwdadeuliingssuy
Alternative Courses:  3*. asalinsyuuladle izuuLLﬁa'lﬁnmﬁusﬁ’amutﬁa'lﬁszwda'ifauva
igllmisnads
Exceptions: 1. gl¥vinsadasaudn
2. sruundasasiuungly
3. glgvihmadrdseuy

4. szuuwdadaulviingseuu

Use Case ID: 2
Use Case Name: select
Actor: Aldseuy
Description: M wminhdeyaiideimsizouiieudngssuy
Preconditions: Whgseuy
Postconditions: Al¥szuvansmirfeyasisgradrssuuls

Normal Course of Events: 1. gldvinsidgssuy
2. suulidldvhansanenmifievidngssuy
3. gldvihmsehanwdegng
4. syuvihmsisuiiguteyaingsyuy

Alternative Courses: -
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Use Case ID:
Use Case Name:
Actor:
Description:
Preconditions:
Postconditions:

Normal Course

3

compare

SRR
MWdwmiuSouiisuteyasmetauazdeyaiifogluszuy
select

didszuudenihdeyaifesnisuidngssuy

1. glvimsidngseuy

of Events: 2. szuulviflfidendayaiidesnsiu3suiiioy
3. flénadenudadaiifesnsiuieudio
4. ssuunmaivisuiigudeyaidngssuu
Alternative -
Courses:
Use Case ID: 4
Use Case Name: Report
Actor: cﬂ‘z'i"izuu
Description:  ldwiuiudsyiininhdeyaunuouidiou
Preconditions: compare
Postconditions:  §l¥szuulddeyanisiuiouiiouiitu uarldmenuilneldsyuy

Normal Course

of Events;

Alternative

Courses:

1. gldvimsidngseuy
2. seuulvigltifenguuuusnea
3. glivimadenguuuusenuiidesnis

4. szuuysuseanlvgly
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3.3.4 Activity Diagram 10859448458 UU

User

!

nsanis

@iugan:ﬁuﬁmﬁwﬁujswu}

v
;

( @\muamwﬁw%:mu

2ONULLTIUIIUNA

System

~
nrankeya Username password wdanmdndrsuy
A

hanfia

Database

update Joynfl4

h)@gtﬁanmanmm:tiua—

9@pd'ate %nqanua:uﬁuaha

E.ﬁnniaqahoﬁﬁm@
umﬁuuinga

unmsunfigniies

AT 3.6 WU Activity diagram
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3.3.5 Sequence diagram 1A859199955UY

i dingrzan | | denfioyndonths | | ulmustey 2988

I
!
|
|
|
o & 13
hiayaidn JJ'| M
t

|
|
x
s |
nsanfeyn |
|
!
Fanuyiuudou }
L o | 4
“““““ Ry
T deuafianatn
K~ m e R
n
|
|
|
|
|
|
|

A 3.7 uNuNW Sequence diagram

3.3.6 Class Diagram

Name Name
Password Surname
history password

o .
NN 3.8 WHUNN Class Diagram
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mausausadoya

nmsfnwililduns@inuidedding negadnuadodmiunissuundssian
wintwden laglivihmsfnwauluguwuiivssneverdnsiuuasindsnmanuns &
. 91fvey mansTusenidesmile 91nunastaya (Source of data) il

I v a . < v v v < v
1. unaseyaugugdl (Primary Data) iudeyaiildainnisiiusivsiudeyasinnisney

v

wuuasunmveInguitedg1sduan 400 fMegnlagliiinisiiusivsiudeyadilfe nsve
] I P =4 v _a ot Qs du o
musuiiennauluguruivszneusdnynuiuasinvimsinuas Seordvegluiiuiinia

[ % =d I
MTIUBDDNLUBNLIUD

I ]
s

2. uvdsdayanimAeqil (Secondary data) lnn1ssausauiadoyaiisausinaindie

@ v o a o«

215875 Uawans ilsdefiun ansauweadidnvselind wasnanuisefinendostuiSesidnm

atafldlunmsinmesidoya

¥ °

MAIIINTIVTINUVUABUNUNINANIATIFFRUAMLANYsaitou lUTesEianng

]
a4 v

Usznanadeyalaglusunsuduiagudmiuniside iomanatindifod

v

1. adflimssaun (Descriptive Statistic) 3o Aalifiugiu laun Arfesay (Percentage)

i 4
al

ARAY (Mean) ANdgauuNInsgIu S.0. (Standard Deviation) mudnwaieiuls fadl
1.1 fafindesay (Percentage) lidmivuvanrumnguesdoyarialy Taeldans (waefmi

501, 2538:136)

_ £x100
n

P

124

We P unu Alatfsouay
F uny anudiseeniswdsuulasividudosay

N Wiy aunvesngusiies



33

1.2 Aiady (Mean) lngldgns (ye3 29d3nuz,2541:30)

Y = > Iy
N
P - ! -
W x = fuade
T fx = WATINVDIANAIUAVIINUA
3 A
f = ANAUD
x = ANINANVDITUNTAIATY
N = nutoyanvun

1.3 daudlsawunasgu (Standard Deviation) Tneldgasiai] (yeid 2ed¥auz, 2541:65)

- Gt

o S unu  Avdudsavuinnsgu
X unu Ueyausazdiuau
x  unu  Auadevesloyalugmiy

noouwnu hnudeyanngusiegig
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unii 4

NANT5IY

Tuuniisgnantwmanisdrsie lnaSuanuuuuaulunisdisie 9antuagnanate

HAN1TIATIETBYA

4.1 wuuuavlunisdisa

LY

TngussasivennAdeiiioeanuuu MVC vesszuusryswasdsamdadiidonsas
M1 UML iy wnmefiladudu lnsliineesnsuazditaulaannsadrlulslunisas
szuusialy

a o

d3duldoanuuunisnaaes (Experimental Design) uagldinvinaiosdadildlunas
a4 MYy H 4 a4 dy & v \
NAADITNARNUUVADUNIUNINLA 2 LU wsellefgAnwildlunisiiurunudeyasinngu
Fi79819 AB kUVADUNY (questionnaire) Tneiiviavun 2 YAfD 1. NOUNMTOBNLUY MVC 284
seuvussyswanduauandii 2. wainsepnuuuduLanNalig i lagusasyaves
wuUvgauUNNITdTIBaLL D uAnail
d‘ s ' el & v
Yan1 uvdeunndmiuneun1Teanuuy MVC 9033 UUsEyTItariduamdndn
Usenoueg
dauil 1 wuvasuaruluuuuidonnau (checklist) \Wulladudruynnavesfnoy
WuUdaUaY
Tnguuuaaumussusdiud 2 Wusuudsunmmumnasndiulseunue (Rating Scales)
Tnsfiinustlunsuseluderdunisuansenusoanuausant il 5 sedu fail
5 vaneil wiuiiduawmgpiliadadlildnunesgunndige
4 vinefis Wuinduanmgyhiudadalildaunesgumnn
3 vinefls i duamavihhadednbildmuunasgrutiunans

1

2 wineis Wuinduameyhiwdadnlildamnesgules
1 yvanefie Wuiluamgpiliudatlildammnesgulesiign
T | & = Y & v o v -
dwd 2 Wuwvvaeumuieivdnuusiudnd1a S 4 du fe

- M3y 1

- mMsiushw
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- anmgnlonie
- lsaludm
- dnwinuiiinnzuan
[ % [ 1 } %3 =
- aAnuldidnladnwasiudatdwden
U 3 L'fJuquaaummﬁmﬁuﬂﬁanﬁLwnﬂizmwuasﬁuﬁ:mﬁmﬁn Tngiifany
o [Y) (v & 1 3 d' 1% I3 1 4 [ 1 % ]
dmsuaudnvasiadnidesmafiudeyawdad 3 Ussian fe
1. 917297
2. 11 vey
3. graviien
& v o e a A
4. WARYTIRUEDU MUUIUTEANDU T8
fidnwuzAnuduuuuauunsidudssutuat (Rating Scales) tnodinaueflunis
Ussifluinenfiunisdnvasvsandadnideduiieg & 5 sy sail
5 vanefia Wil asnudnvazveaudadraiiaumnniian
4 munefla Wi asenudnuazredntfiouuin
3 MNBde W asemnudnuazvesant IR uUIuna
2 MDY WU Asenudnuzveduantnianutios
1 vnefia viud asmudnuusveandadnfioniosiian
U 7 AU A
' X o« <& v Vo o o v Y Y P
1. wusmulseianveaioudsluwdadnans wadu 2 dhwueie T uadmten
[] A’ nl' ] dlu d‘ v
2. wusnuanmiuimzdgn wusmuiuiivgnld 3 oy
2.1 115 (Upland rice)
2.2 Trnanunseuni (Lowland rice)
2.3 1rAiuimisdiudies (Floating rice)
3. wuwugalgn
3.1 91unY
3.2 41U
. < d'
4. uwusmegnisiuiiien
4.1 410
4.2 41nan
4.3 4mviin

5. wsmnuguinveaudatnims wientudesuseanduaudndm)
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5.1 41udadu (Short grain)
5.2 $1uudagnuunate (Medium grain)
5.3 41218817 (Long grain)
5.4 4udnu1unn (Extra-long grain)
6. WuImuanwLAUlIRdILE
6.1 lulhdednauds
6.2 Thnagias
7. wimdnuaieautn (wieuiuaieguievadondiutii)
[ d' 1 23 a' =
a2 4 YolauslusIRIAY
(] d o 1 Vv v o
dngedl 2 wuuasuanavidinisesniuvduanwa vl livinnu Usenaudiey
fnoOuN 1 aaumummﬁmLﬁuﬁﬁﬁiagﬂuuwﬁwam‘sﬁmumaqssw
foufl 2 @ounrumnuAaiuiinensldssuu wu Aarutila nsldausin e
fouUfl 3 deunuANMUAAWIUIALAY VSedalausuuy
NN ﬁﬁa‘lﬁﬁmﬁumiwmammuu:u'uuwumimaaq NaNAL Lﬁuﬁau‘,amnnejuﬁ"mdw
2 ngu fisll
- al o _a P v L 4
AuluguyuiusenauorIneriurkardnivinisinens Feordeaglunuiinig
nziusenidsanie nisimuaruiangudledlagldanslinsiuduiulsesinsues
W.G.cochran 1agAMMunssAuAINLIT0IU 50882 95 warseauAIAIILAANAIAGDUSDYAY 5
(fagn Ndyd Uy, 2549, wih 74) inlvilavunadlegrsegalioy 384 fedns HId83avih
mnﬁuﬂa:&aﬁwm 400 #2984
5 [ | a 4:’
tuneulumsiivdoyanail
1. nsfnwranienans Inggideayinisfnwiteyaierfiutnlnelasdnewiain
wnens wisde vwidTefiifsndes
2. MsAnwAAaunn Usenaunie
2.1 msdmateyamsiudeyatn wu dnvuy @ wan Ineltisnisd197e deasd
o - & v - o v ° a ° a
wIalalumaiiutayamsuvuaaunudasusenaume momulatelauaziaulasde
2.2 nsdunvel mygaunuuazuaniUdsuamuarteAniuain nquiietied
~
Bon
2.3 mMsdunaluuiidiusiy
2.4 m3faunauuulifidsin Wiunsdunaieusuiiuanmainudusgveauly

YPUYY:
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3 unuteyetildnnuuudeuany

svsdeyalasmsdunualuazuvvasunulngiadeldinalunsdunvaluasifiv
wuvasuaUszana 1.5 $alede 3 dala Souldunvaiuszna 1 - 2 adlussiaseds
wazluraisvhmsdunwalldfimsduiinnly nnafedrldsuoyginndgnduntval e

ﬂ'J’liJﬂSﬂ'JﬂIUﬂ’]iWJUﬂEJUi"]EJﬂ%LaEJﬂ

4.2 NaINNI581599

wadlsnuuuaeunugen 1 vildaunsofuaguiuunnsinnueesseuuiuwuuld

@

&
MU

4.2.1 walulafildlunswanssuuduwuy

g15aws (Hardware)

1. wihgyszanananatsduna wnuiieuinsinsoawes

2. MheAuSTusTINg 512 MHz

3. g1§adaridusn (Hard disk) 20 GB

FaNAWIS (Software)

1. lulaswevls Julnd

2. lulaswens wafue weses

3. lilasgend 3vaa agile nov wm (Microsoft Visual Studio .NET)

4. lulaswand eovdin 33l

4.2.2 SumpuMIRALSTULRULUY
n1seenuuusEyEandeawdatidenituneuded
1. AmuafantRvesuUsiuLuY
ssyneasdonudaiidenianaiiid dos
1.1 s¥yuysanng (Integrated System)
TdszuunsdanisgrudoyaiBeduius (Relational Database Management System)
L'T‘J'uLﬂ‘%aqﬁa'lumﬁﬂmsﬁw'ﬂmgaLﬁaaﬂmmsg']sz?aumaacﬂaaga‘[mﬂﬁwLaua'lugﬂwuu Class
diagram

@ o

1.2 M358YiYARALAT BTN (Authentication and Authorization)

1 4

suvannsasryiyaralassnaihiivesidildszuvaudienisseysdadlduas

swanunaud lgssuvau sanludanisirdavevianauaiuisolunisldssuuauniid
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YN ]

ANuTuRiarouTetudazyana wennuudlldudansuimsavisuasunuinvesliseuy
welvtauassuvansadmuakazdidanslluusazyanald
1.3 mInTRauAMugNAeY (Validation)

TLUUAWNTONTINADUANNQNADY ABARRDY WALAINATUIIUYRITBYanouiagyinng

v
8

Jafudgudeya Welitoyaiduiinlugruteyeiirmugndeanniigauasifiouliglday
niuidleiiteianan
1.4 nsmiAgaweiduneiina (Graphic User Interface)
druseuszadugldvatsssuuinifidnvandunivilagawe B unefina(Graphic
User Interface) usiagHanduausgnielinoulea (Console) iy fredursuaziiioud
mnzan Weliiandilaldhewasmainirdeyalifiawan
2. MTUATIBAULALDBNUUUTEUUSULUY
nmlessikaresnuuuszuusiuwuuldldndnmsuuudeing (Object Oriented) g
MHoduuea (UML) WulumalumsiinsiesiuareenuuussuumufDIn v s UUsULULE
Usenaudheuydossnaqiail
wynmahauisresssuuiuuuielfenuuuuariaussyysasdeawdn
Frwden Tnsuvadu 3 du Idun
dhuit 1 feyaneasBoariily Uszneudie 3 szuudesedy fie
1.1 Yayanvazideayldsruy
1.2 dayadnvasuiad Taun
- e 1h
- mafiuinw
- dnmgiiomd
- Tsalutm
- anwwﬁuﬁmwﬂqn
- anullsidnladnwasmdadriden
1.3 doyatadunisuenussinnuasiugiudadnn Tnsuvsdeyawind 4 Ussian fe
1. 41997
2. 9oy
3. 41l

< Vv v ed a [ P
4. LIaAUNINUSDUS AUUIUTENNDU T S
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dwfi 2 seaudon dnwrvsuNdndrafug S 7 sTuutes fe
1. whsmuuszavveadoudiudadinas wadu 2 dnvarie $1duagdn
witlen
2. Ltﬂamuamwﬁuﬁmwﬂqn LL‘U'WI’ISJ‘ﬁuﬁUQﬂ‘lﬁT 3 wuy
2.1 9m1ls (Upland rice)
2.2 Praunaiuniauns (Lowland rice)
2.3 $1tuhmdediudies (Floating rice)
3. uWusmmgaUgn
3.1 91t
3.2 ImuUsa
4. wsmuengnisifuifien
4.1 911
4.2 1nan
4.3 $ramin
5. wiwnuguinvesnindnians (wioufuteguneasdeamdndn)
5.1 $radadu (Short grain)
5.2 Twdag1viunane (Medium grain)
5.3 4118m817 (Long grain)
5.4 P1fingnaun (Extra-long grain)
6. wuwmmanwuTANNlIRatIwA
6.1 Lilasogasuas
6.2 lanegaeuas
7. whnudnwuiut (wSeniudresunsaiBundudin)

[l P [l = =] < [ L = [
AUV 3 FIUVDITIYIUNA FIWUANINAVDIN TSSO UNYULNARY 1A DN ﬂ'UE‘U

dyva v o

Metefigidevinisiiudeya

v

4.2.3 N1598NUUUNAANS (Output Design)
LY < a [3 14 a a < [y < L%
NaaWﬁ'Uaﬂiz‘U‘Uszl{s’lﬂazLOEJﬂLiJaﬂ'U'l'JLUa@ﬂN 2 EULLU‘U AD NAANTNIINUIYD

Inséiwdt uazradnsluguiuussny ramseenuuuusazmiseuansiaalui
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amd 4.1 wamnsidgszuuvealdssuy

(Q HTML Text Fiekd

whgssuu

U7 4.1 wamanauumiwemsidngssuuvesldssuy
Tudhuvesnisiingssuu tunsuusn ssuveslifldaiasauntn amfussuuavesnsia
fiuazsiariu Fal¥ansavinisidsuuvanes deflénsensialigniosezindas
fornuierlivhnsnsensital Wdwilifunsthwautasatslududoyadiudves

Alfusinvay
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Al 4.2 uanshasduresnsszydeyadnuasdatnaesfldszuy

| mstviia i

[ v anud

mafivinn

&@:fr uade

annfloanig
[ v pnsd thnady J

15atutin

L 1

U 4.2 uanaivediuveinsseydoyadnuuzindn

AMi 4.3 uaneduBsMsfmueasiBun dnwurreandathafesusieg $ou 7 szuy
gotlasusznavluiag 7 wihsesedu luiifondiede ARG IR R TIE A RUHRIRHE-T
trwdenlaeuszneudiy 4 wyteede

1 $1ouadu (Short grain)

2 1dagmvrunans (Medium erain)

3 9Miudnem (Long grain)

4 grudagnnn (Extra-long grain)
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Quvrnn Om

Qﬂwnma‘ @u!n

€€ a«»

3U 4.3 uanahesutamuguirvenndatniden
nseenuuuteyatndl (Input Design)
nseenuuuteyaindndanlngiuiudesmugniesedoya szuvssansasudeya
neumsduiindeyalirgiuteya ﬁd‘li"umiaaﬂLLUU‘Z'JIm:lJaL‘l’lj’]i)vﬁ’lﬁ\‘ia\‘iﬂ’l’mﬂiUﬁ‘W‘Uad‘ﬁmﬂa
uazANgnAetretayamuATUtuTesteya Wy luninenisnsenseazidundliszuy
FafliFeansensvasiBenvasldanliasudau Tngszuuasannsansivaeudoyaiifly
nsenls! Welunsaliiglénsenlaiasy aefiformudoulyiflivimsnsendoyalinsudeluds

v

wanaluguil 4.4
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(Q HTML Text Field Qj

dwpiuginidsenmuivunio

1L

JUM 4.4 uanamseanuuuteyayidn

msSsuiisuguiidesmmauiusudadiaden duaadlugud 4.5

[Q HTML Text Field o)

BanWudimddasninuiouidon

JUT 4.5 wansnnsiUisuiisuguiidesmsmsiuiusiudadauden
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MIvenuwuudIUNTSNvIATINABAY (Security Design)
fimsihwianuasasitlasfmualifléudasaulistadlduazsiainn fonsinasuansly

msidldseuu dauandluguil 4.6

Tt uemar e

silaninnds

UM 4.6 uamseenuuvduMsinAuYasnadte

NIRRT UUAUILUY
'lud’:u‘uaan'1sv‘v’mmszuuﬁuu,'uU1oﬁ’l°ﬁusunsuiuiﬂwawﬁ%maaga‘lamamuw
(Microsoft Visual Studio .NET) Tun1sainnsaiiagaigesduinesina (Graphic User

Interface) vamiinayszuiana uaswhaauanwaudazntin Tnonsldlusunsudiuiouite

al &

nsasnduiidugaweiBumading (User Interface) wintiu urldlmd@sulusunsuludiuves

v
v

M3 fdussuuduuuuiiahedudedsiaunsalfonlinge udamsolduanaiol
greuuvuasunilanisireuresszuy waslaldlusunsueslnduaufiam (Adobe
Captivate 2.0) 'lumsﬁﬂLauag'dLLUUmsv‘hmwuaqssuuﬁuuuu‘luswazLﬁamﬁ'a'lﬁﬁmau
wuudsunudmundlainngu
mMaiauesTuiuLUULgRouLuUaBUN I ldB U WAL AR
'luéhu"uaamsﬁﬂLauaizuuﬁuuuuﬁu’uwmsﬁﬂLauaﬁ'wgﬂuuunﬁv‘hmuwaa
Wsknsuezladuaufian (Adobe Captivate 2.0) wiauffugiianislday e avele

sdunsldnumugiunsinausiysunsy Sahlifaeuuuvasuadanilvglifitaymily

o
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msviemudilafesiunisldnussuy willisingeuiuvasunuusauiiviandmiunig
dumuvainfsudndda Jnilinsiiausungneuiuuasunuvingug

linseunguviniiAag

o

4.3 aguanuAnLiiu

Tuduilfidelsvinisiivdeyaivun 400 yalagsinyneinvagaua oy

v
13 13

a L o L d d‘ ©
YBUUUABUNY Fadu Fevinisasunanianum 400 Au wafildannuuuasunugadl 2 viali
a < v o 14

aunseasupuAniuresinaaeslissuy
v @ a 3 e‘l’
sunuuiiseazidondeluil

1. wuugauAMAININIAaBITEUUdmMUT IUaRINAYINSINYAS

) o a 3 @ LY v v a

dun 1 minneiteyaladedudnvasyaranilivetsnuiasinigsnisnymg
VNFIND TWUNAM we 01g SeRUNISANY Selasaibiou

M15N 4.1 Wansdiu (nad) wazdosazladerudnuusyananly

Wl MUUADE1(A) jovay

%8 164 41.0

N 236 59.0

591 400 100.0

21 UA78E19(AY) Sovaz
sndSawiniu 22 T 85 21.2
23-329 111 21.7
33-42 1 99 24.8
43-52 1 55 13.8
53 Yuly 50 12,5
974 400 100.0

FEAUNISANEA UuRBE1(AY) Fovay
sni3yaes 124 31.0
U3 186 46.9
Ysygyiln 55 13.8
Ysgyeyian 35 8.8

3 400 100.0
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swlddaifou UUADE1(AL) Sovay
Wewnin 5,000 um 70 17.5
5,001 - 10,000 umn 143 35.8
10,001 - 20,000 ‘U'W; 117 29.3
20,001 - 30,000 U 34 8.4
30,001 - 40,000 vn 25 6.2
AN 40,001 vmnduly 11 2.7
594 400 100.0

MMl 4.1 uanmanisieneideyadudnunzyanailu 1w 400 Fegne
wuirdwlngidumends fidwau 236 auAndufesas 59.0 sesawndumens S5
164 au Amufesar 41.0 91y 23 - 32 Vildwnu 111 au Andudenas 27.7 sesmanitony
33 - 42 U fidnu 99 Au Andudesar 24.8 anuniwansa $81uiu 192 au Aniiudevas
48.0 sosaaniiaauninlan 9w 181 au Anduforas 453  sedunsfnuudyeyind
fidunu 186 au Anlufesar 46.4 sesaanilsziunsfinwdiniiiyand S8wnu 124
au Anidufesar 31.0 sreldvaidiou 5,001 - 10,000 Y fuay 143 au Andudosas

358 seaniiseldsewdiou 10,001-20,000 v $9wau 117au Amdudesay 29.3
Pe| -3 '8 o s .4 & 1
daufl 2 msllesnidayaingaiunmsuansenudednuzwdndag

{ U d. I A o v
MINN 4.2 uang ATLRGY Ll.aSﬂ'ILUENLUUNWﬁﬁWU‘UENFEﬂEJULL‘U‘U’dE]Uﬂ'IiJ ﬂ'ILMQVI’]‘leJJé‘ﬂ

Tldldnunasgu
sERuAMNAALAY
fudgirlindedns  wnfige wm Uwnane e lowfign Mean SD. uwlawa  Susiu
lWldmuunsgu

(5) (9) (3 2) 1)

1.5l 1h 59 165 152 21 3
3.64 0.82 un (3

14.8% 41.3% 38.0% 5.3% 0.8%

2.mafiuinw 83 136 160 20 1
370 086  wn (1)

20.0% 34.0% 40.0% 5.0% 0.3%

3.anmgilena 51 171 121 49 8

352 093 un
12.8% 42.8% 30.3% 12.3% 2.0%

(@)

4lsalut 52 156 142 43 7 351 091 N

5
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13.0% 39.0% 35.5% 10.8% 1.8%

5.amvTﬁuu'7iLmqun 45 141 168 29 17
342 093 un (6)
11.3% 35.3% 42.0% 71.3% 4.3%
6.anuli ladnuaiudn 75 164 129 27 5
_ 3.69 0.89 2
Paen 18.8% 41.0% 32.3% 6.8% 1.3%
593 358 0.89 un

MNAI5N 4.2 uansdwauieud) fevay Analiy dulsauuninsgiu awmnviild
wiadlildmunasgn wuhnguiedgn Ssedurudadiuanayilfudadalaildnm
1 L 1 i d - v !
A Inesmeglussdvinn lasfiduads 3.58 (S.D = 0.89) leRarsansiods wui
[y a & a a 1al - ° w a o ! a a
seauAuAniuIn fidnadsegi 3.42 - 3.70 TaeifeaddiuanufauiuainAadeuiniign
Tumeanlesiign dil nsifuinw dAade 3.70 (S.D = 0.86) anuliithladnvuswdn
v ' i v g ' <
d1Wden Auafie 3.69 (S.D =0.89) nsluly un fAade 3.64 (S.D =0.82) @nw
a ' i v ' i ¥ &
plloma dfidade 3.53 (S.0 =0.93) lsaludna TAuade 3.51 (S.D =0.91) uazanwitudl

v

wzUgn flAiede 3.42 (S.D = 0.93)

i J A U i ko L
MTNA 4.3 Land ALRAY Ltavﬂ’lLGUQLUUN’]WSE’]U%GQ@‘G@ULL‘UUﬂO‘Uﬂ’]N Uadsnisuen

o

Ussimuagiugudadnyniuasdraven

. sAuAINANLIAY
tadenisuenysuanuay 4 Y v 4 . .
. oy wnga wn Ywnan  des  Usedign Mean S.D.  wlawa  dufu
Wugindadvnuay
dr ey
() @ (3 2 ¢))
1Lutudssavveile 98 223 69 2 0
- ‘v 4.06 0.67 un (6)
udludndn 24.5% 55.8% 17.3% 0.5% 0%
2wt 134 200 57 1 0
419 068 N (4)
lW’ISUQﬂ 33.5% 50.0% 14.3% 0.3% 0%
3.wiamugguan 138 182 71 0 0
417 071 N (5
34.5% 45.5% 17.8% 0% 0%
4 wiamugmsiuie 145 187 59 0 0 un
422 069 @)
36.3% 46.8% 14.8% 0.0% 0.0% i
5 4UamugUsNTeNte 164 177 50 1 1 "N 0
» 4.28 0.71 1
mens 41.0% % 12506 03%  03% fign
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6.uumMENYLANLL 106 192 89 0 1
o ’ 4.04 0.73 uin @)
ANDYRNUEN 26.5% 48.0% 22.3% 0.0% 0.3%
7. WUanudnuiTAuYmM 142 192 59 0 0
4.21 0.68 uln (3)
35.5% 48.0% 14.8% 0.0 % 0.0%
34U 4.14 0.56 un

AN 4.3 wansdauaud) Sesar Anady dnudvwuuinesgiu Yadens

wenUszinnuagiugdadnivnuardiiven wuinrfissiuanudaiutiadenisuenyssnn

waziugdadiyniuasdmven lnvswegluszdunn Tasflidady 4.14 (SD = 0.56) iile

a &/ 1 [ Y a < [=3 a al a 1al . < o w
WRNTUNINYUUD NUITTAUAMUAANUNINDINNYIER uARfYegn 4.04 - 4.28 InaiSeaasu

mwAniuInALadsnigalumeaniesiign fiil wsmususiwsaudatnansiiduade

4.28 (S.D = 0.71) whsnuergmaifiuiien feiade 4.22 (5.0 = 0.69) umdnuardudag

fifniafie 4.21 (S.D = 0.68) uamuanIwuRNEUgn Teiady 4.19 (5.0 =0.68) wvenu

A - 1 & o o
quan drnade 4.17 (S.D = 0.71) wmuussamveaisuddlumdatn feads 4.06 (5.0

= 0.67) warwumuanwasalin ot Senade 4.04 (S.D = 0.73)

mMsuh 44 uam Anede wasAndesuuiasgiuvesgreuwuvasuay Jadonisuen

Ussnuasugiudadiuniien

sTRUAUAMITY
Uedensusnussanuas  anfign an Ununan s desilgn  Mean SD. wlama  dufu
wuguaadrawmilen
5 @) 3 2 6]
Lutmudssavveaiouds 98 223 69 2 0
‘. 406 067 wn (6)
Tuwdedn 265%  558%  17.3%  0.5% 0%
2 Wiamanmiudi 134 200 57 1 0
419 068  wn (@)
lW’]SUQﬂ 33.5% 50.0% 14.3% 0.3% 0%
3.utamugauan 138 182 71 0 0
417 071  win (5
34.5% 45.5% 17.8% 0% 0%
4.usmuegmafiudie? 145 187 59 0 0 .
422 069 wnhan (2
36.3% 46.8% 14.8% 0.0% 0.0%
SuUmuuTveanin 164 177 50 1 1 ) i . 0
L4 28 071 wnvan 1
mans a10%  443% 1250 03%  03% ‘
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6.wiamudnuasaulise 106 192 89 0 1
, 404 073  wn M
RipMIGH 26.5% 48.0% 22.3% 0.0% 0.3%
7. WU NdnvsAutn 142 192 59 0 0
4.21 0.68 un (3)
35.5% 48.0% 14.8% 0.0 % 0.0%
324 4,14 0.56 un

o d‘ 1 4 U d. 1 A v
MNMITN 4.4 LAAIIUIUAIIND) 098¢ ARAY AIULVLAVUNINITFIU Uaduns

<

wenUssinvuaziugudadamiies wuidissiuanufniudadenisusnyssianuaziug
windrumiles Tagsimegluseduunn Tasifidade 4.14 (5.0 = 0.56) \eRarsansede
wuissduanuAaiuinfanniian fidiedsegi 4.04 - 4.28 TneigssddumnuAauiu
MnAnadndigalumatiosiian wail wismnuguiiveandadnasiidiade 4.28 (S0 =
0.71) wsmuegnisiiuies faaaie 4.22 (5.0 = 0.69) utmudnwaedudn Seade
4.21 (S.D = 0.68) WmNANWAUTINIZUYN fiAniafe 4.19 (5. =0.68) wiammugaugn 3
Aady 4.17 (5.0 = 0.71) wmussanveadeuddluwiadn fiduads 4.06 (5.0 = 0.67)
wavwamusnuaranlisetiuas frady 4.04 (S = 073)

Taganuanisdsa9 anseasulddn msudsssavmudatmlifiauuendneiudes

AnwausilYy

o < o v 3/ g o 1
AT 4.5 uaasanuAaiuneglfunsgsTuY AULVULNYINTD B:J:[’lﬁxU‘U

nslgssuL JovazsrAiuauAnAY
(Usability)
wolawn  welawn  welavhunan  welaties walavoy
e e
5 q 3 2 1
Helpfulness - 65 35 - -
Control - 50 50 - -
Learn ability - 35 65 - -
Efficiency - 66.7 333 - -
Affect - 50 50 - -

MNA1IN 4.5 uanadiuan(@ud) Sesay eatualuAaiuiigfunsldsyuy

sunuuyadeilisvuu wuinguumuiuasininmaness Sseduanudadiuiotuay
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avdarldszun TuiFes Helpfulness $owas 65 fimmuAniiunelaun uay Jovay 35 fiany
Anwtunelaviunans Tudes Control $ewar 50 fauAaiunelown was Yevas 50 3
audaiuwelaviunans Tuides Learn ability Yowvas 35 Sanudaiuwelounn was Sou
av 65 finuAaiiunelavunans luides Effidency $osar 66.7 fanudauiunslouin
uway Yovaz 33.3 Smnudaiunslaviunans Tuides Affect $owas 50 fauAniunela

1N way Soway 50 danudauiunalaviunans

A9 4.6 uansiaridunsldaumuuyvessruusubuuniidngssuy

Wardunasldauanu SosazauAnIY
LY YBITEUURULUY Adsivali AIsUTuUgavseld
At ladaes USuup lddens
r- ]
Y
8 b '3 -
wungszuv (Login)
yorldsvuy 100 0 0 100
SWANIY 100 0 0 100

91AM1519 4.6 uanaduiu (A1ud) fewar miudrgTeuy wudinguunauiuas
v a a4 w a & ad w - v - v v =
unirinisinuns Sssauanudniiuieifuyasweildssuy udedldszuy favar 100 &
auAaiulauasi uas fevar 100 SawuAaiulilimsuiuds dwlusiar Yovas

100 fanuAailiaumsil uay Sorar 100 farudadiullinisuiudse

i = d s 14 v v kol i
M5 4.7 LLﬂGNﬂ’l']JJﬂﬂLﬁuLﬂEJ"JﬂUﬂ'ﬁ'L‘U'SSUUWULLUUWU'] gIsuy

nsldszuu SowazszAuauAnIIY
(Usability)
wolomnfign  wolawnn  welounan  welatfes  wels
Yipuiian
5 q 3 2 1
Helpfulness - 70 30 - -
Control - 51.7 48.3 - -
Learn ability - 30 70 - -
Efficiency - 66.7 33.3 - .

Affect - 51.7 48.3 - -
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PNATN 4.7 wansdru@ud) Sevaz ngrduauAniuitunisldszuy
AuLuunindngssuy wuitngurniuinastindnnisinees dssauanudaiiuisaiunla

v

ihgszuu TuiFes Helpfulness $ovaz 70 fawAaiiunelanin uay Sevay 30 A
Anuunelautunans Tudes Control $evas 51.7 farwdaiunelasnn was Sovay 483
aAaiunelavtunans Tuides Learn ability §osas 30 SawAndiunelaunn way Yoo
ay 70 fianuAnuiuneloviunans Tuides Efficency Seway 66.7 fiaauanuiunelauin
war Yeway 33.3 fmudaviuwelaviunans ludes Affect $ovay 51.75awAnuiunels

17N way Seway 48.3 A uAawiunaloiunans

P o v v
f159 4.8 LLaﬂQWQﬂ‘UUﬂq{L‘UQWUWWNLNH'U@Q'S%UUWULLUU

Wargunislduniy $ouazalnuAaLi

WYYBITLUUAULUY ArsiinIalyl AIsUTuusali

Al limds  Yiuupe  laieos

i
n9lle v 100 0 0 100
mMafudne 100 0 0 100
danmglienne 100 0 0 100
Tsaludm 100 0 0 100
amw*ﬁuﬁmwﬂqn 100 0 0 100
mulidlednvusda 100 0 0 100
wden
dnwazdad - 100 0 0 100
Usanveaiiioudslu 100 0 0 100
waadans
amwf"‘fw?‘inmzﬂqn 100 0 0 100
q9ugn 100 0 0 100
91gMatiuifen 100 0 0 100
sUTweaudndans 100 0 0 100
dnwaurmnbinatauas 100 0 0 100
anuauzdudn 83.3 167 283 71.7
FIYITUNANEA 100 0 0 0
U 100 0 0 100
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wangunasldauaiy " SpwavauAniiu

WY YBITZUURULUY pasinTal AITUTUUTnselA

pasll LA  Uiuuse  ladans

il

INN154 4.8 u,amWqﬁ'&’ums'l'ifmumuLug'umssuuﬁuuuuimau,am'lu'gULLuu"s'aaa.v,
(D) wudhnguinunsng dssduanuAaiuiertuaysineglussuuduuuy fesas 100 3

aufauiuliauensil uaglinisuiulg

3197 4.9 uanseuAniuieiumsldssuuiuuunuayssasdeadldssuy

nsldsruy SosazszauAINAnIIY
(Usability)
wols  wela  wela  wela  welaes
v wn Y ey fian
fian naa
5 4 3 2 1
Helpfulness - 70 30 - -
Control - 51.7 483 - -
Learn ability - 30 70 - -
Efficiency - 66.7 33.3 - -
Affect - 51.7 48.3 - -

o ﬂl A L.rs - d’ ol Lo
PMNATN 4.9 Laneduru(alud) Sesas gfuauAaiuAeIfunistdsyu
fuuuulyswasBeagldsvuu wuinguenuiuasindvinisinues SseRuanufaiu
al [ -l 174 - 1 al a =
Wentuwysandengltssuy ludes Helpfulness $asag 70 fanudawiunelauin uay
J8way 30 danuAaiunelaviunas Tudes Control $ewar 51.7 faudamiunelauin
waz Jewar 48.3 UmuAatuwelauunans Tuides Leamn ability Yosas 30 fanudnuiiy
v P a al . v P
walaun waz Favay 70 feuAmiunalaviunans Tuides Efficency $avaz 66.7 finny
Aaviunelauin waz Sevay 33.3 dnnuAniunelauiunans luises Affect $avaz 51.74

AMUAAiuwelaun war Sowar 48.3 Sanudnviunelatiunan
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M99 4.10 wanspuAaiuAgfumsldnunumuyresssuuiuwuuluduwens

MMURUATIBALLEYR
nsldszuu SoyarszauAUARLITY
(Usability)
wola  wels  wels  wela  welaties
wn wm Y e fian
i nan
5 q 3 2 1
Helpfulness - 65 -35 - -
Control - 48.3 517, - -
Learn ability - 35 65 - -
Efficiency - 68.3 317 - -
Affect - 48.3 51.7 - -

IR 4.10 wanasu(AMud) Sevay isatuanuAniuieafunisldaunu
wyvesssuvauiuuludurasmsiunuasganden wuinguenuilasinivinsinums
flssdupanudniiu Tudes Helpfulness $otay 65 rudndiunelamn was $ovay 35 &
muAnunelatiunans ludes Control $osar 483 fmudnwiunelann uay Yewas
51.7 fiauAniiunelaviunans luides Leam ability $eway 35 faudaiiunslauin
way fevaz 65 faruAniunslatiunans luideq Efficency Yosas 68.3 faudniu
walaunn uay Yesar 31.7 danudaiunelaviunans luiSes Affect ¥ouas 48.3 flau

ﬁmﬁuwa’lﬂmn way Segay 51.7 ﬁmmﬁmﬁuwa'lmhuﬂa'm

o a & a4 o - a o ev -
579 4.11 LLaﬂ\’ﬂ'J']llﬂﬂLVluLﬂU'JﬂUﬂqisqﬂqquLLaﬂQNaﬂqiLU5UUW]EJUW'Uﬁq‘U']'JLuaaﬂ

nsldszuu fowazszauauAniiy
(Usability)
wola. wela  wela  wola  wele  Mean SD  dusu
wmn wn dw e tauilan
i nan
5 q 3 2 1
Helpfulness - 60 40 - -

Control - 55 45 - -
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nslgszuy fasazssAuauAaiy
(Usability)
wola  wela  weola  wola  wela  Mean S.D dusu
wn wn dw ey vowilan
fian nana
5 q 3 2 1
Learn ability - 36.7 63.3 - -
Efficiency - 75 25 - -
Affect - 55 45 - -

o A v d' LY _~ d' LY

PMNAITN 4.11 WandIuIuAIND) Sesas feafuaruAniuiiisadunissigey
wanINan1slUIsuUIisuRugi1Uden wu
a & a ) = ! ) & o v - a 4
Anviuneiulasidsluusasianisimeides Tudes Helpfulness Seway 60 fiauAndiu
walaun wae Sovar 40 JanuAniunelavrunats Tuisee Control ¥osas 55 Ay
Antunelanin was Jovay 45 SauAnuiuwelaviunats Tues Leam ability Yovas

= a v a a < .
36.7 fianuAaiunalann uas Sevay 63.3 SamAniunelauiunans luiSes Efficiency

Sovar 75 fanuAntunslauin was Sesay 25 HanAaiunelaviunats Tudes Affect

Joway 55 fmnudAadiunelonnn was Sesay 45 JanuAndiunelaviunans

Ingurnuasinirnisinuns dszduaiy
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Tuunilagnantaunay dgmuardediinuesndds nsdinuideludssyndly
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FaldnnnisAnvuaznsWaunseuusuluuiessyeasendadnatialdunuanilu
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51  dgduanisaniiueuive

&
s LY

Tunsideaselifidelddnuyideyaiieadunisesniuu MVC vasszuussyswasden
WARTMWAaNMIEA1 UML $9uiU Lneesidadu lnefiinguszasdiiaiaaanuuy MVC
<t < b2 -~ v 1 [} € a v ﬂv v
UBITTUUTTYEaTIBuANAntIWEsnaIua w1 UML $2udu nmesiadudu Tngly
wnsnsnsuasgiaulaannsodrluldlumsaiessuusiely Tngldagunanisfinwesnidu 4
drunatl
dwin 1 Yadesndeyayananaly
' P a PR v & ) ' o
daul 2 Anwisrusikagiiaseiteyadiianuaainnguiiegraieldlunis
DONWUUSLUUY
' P a ¢ o v ¢ & v ) v
duf 3 Aessriranntafemsuenussianuasiugiudntiynn draveunasdn
-
witlen

| d a ¢ - & v -
daun 4 'JLﬂiWSVINaﬁnﬂﬂ'ﬁ@aﬂLLUUS%UU?ZQ?WUaSLBUﬂLNﬂﬂ‘UTJLUaOﬂ

gt 1 Yadeudeyayananaly
gnauwuvasuadwngumeands s 236 auAnluiesas 59.0 se9a9N

Junane S9mau 164 au Aaduiosay 41.0 81y 23 - 32 Vil 111 au Aadues

<t

ax 27.7 sesaunileny 33 - 42 U i 99 au Anluiosar 24.8 anuninausa 3
3uu 192 au Anllufouay 48.0 sesasnanunmlan 19wy 181 au Andudesay

45.3  sedumsAnwiUSgygns fdiuau 186 au Anliudesay 46.4 sesaqnilsedu

=

msAnnAnIWIyens Sy 124 au Aalludesas 31.0 seldsaiou 5,001 - 10,000

<

U 897u2u 143 au Andudesay 35.8 sasasniistulddewiiau 10,001-20,000 U i

F1uau 117au Aadudosay 29.3
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dadl 2 Anwsunaiagiaseiteyatnivianuaannguiegaieldluniseeniuussuy
wunanmavibiwdadldldimuuinsgiu woingudegn dszauamwdadiuaive
viludadldldmuinasgu Teesmegluseduin Taeldnade 3.58 (S.0 = 0.89) o

a1 P

finrsansiede wuirssiuanuAaiuinn Seadeegi 3.42 - 3.70 TneiFeadiduadiu
AnfiuainAedenniigalumeniosiian dil nisifiusne fduals 3.70 (5.0 = 0.86)
aailivilednwzdadriden Trady 3.69 (S0 =0.89) nslile 1h feade 3.64
(5. =0.82) anmgiionnie fidnade 3.53 (5.0 =0.93) Tsalutn feuads 3.51 (S0

=0.91) LLazamwﬁu'ﬁLmzﬂqn fidnady 3.42 (5. = 0.93)

dil 3 Aansiwannadenisuenyssiavuasiudnidnd iy drveuuasdn
al

wilen

Tudnliviamsdiaseidu 2 dfie dndesisidnumnardnvey uasdndiude
a (8.3 ] LA ] 1 4 te 1 v LY d‘ L4
Ansgiiamilen saaguladn mswdasuanwdadalifienuunndneiudesdnuusild

P o oA ' Y a 'Y o o« %
lngldnativiloudufe wuirflssduanudadutadenisuendssinnuasfudndadrien
Trvenuazdnimiles lassweglussiuunn lasfldiads 4.14 (S0 = 0.56) Wefinsunsie
14 ! [y a < <t -t a1 = ral -l o w a &
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ABSTRACT

In this paper, we describe the design of web service with model-
view-controller for implement the system of classify type of rice.
This idea using LDA and SVM to estimate a rice surface area, and
then we present this idea by create web service architecture and
present prototype used in mobile. The process of making a model
are choosing the literature of rice attribute compare with a
hundred pieces of rice in different sizes and type, and then
analyzed all of example by create web service that implement
under spring MVC idea. In testing method of technique, we create
prototype of web service and test function by user. The result
shows that the model gives accurate result with very small errors
and is also flexible to any change in all process.

CCS Concepts

sInformation system—Database management system engines

Keywords
Model view controller; linear discriminant analysis; unified
modelling language; support vector machines; restful web service.

1. INTRODUCTION

In Thailand, rice is the most useful for agricultural. More of 50%
farmers want to know the real species when they choose rice for
their plant. This research present one of the techniques for create
application implement by restful. web service combine with model
view controller.

Today, many application designs by web service. When humans
visit to their sites, they are using Web browsers for searching,
retrieve data, etc. One of the methods for create web browsers
generate by RESTful web service.

A RESTful service has now become a standard way to develop
web services and many developers must use Java language
because there are many frameworks and libraries available. They
will use Spring MVC to develop RESTful web services because
Spring MVC is fairly useful in software engineering of object-
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oriented applications. This architecture supports both- dynamic
and static web services. The MVC paradigm is a way of breaking
an application, or even just a piece of an application's interface,
into three parts: the model, the view, and the controller.

In Spring MVC, the function of controller can handle the requests
for all HTTP methods form service, which is a backbone of
RESTful web services. In the case of REST, the function of rest is
the representation of data that is very important when customers
request data. By the ways, when customer request data and send
response to a client, the spring MVC can handle all of request and
response by function of controller.

This article is primarily a design web service architecture for
classify rice surface area using LDA and SVM. The propose of
this architecture to present new idea for implement application run
on RESTful web service. Then we can explain all idea in the next
section.

2. BACKGROUND

In this section, we explain the background research for this study .
It composes of model view controller architecture. The concept of
LDM and SVM technique .

2.1 Mode view controller

In research paper, we presented the work related of the Model,
Views and Controllers. This process composes of three layers.
separated by difference function. The objects inside MVC
communicate differs not only by the type of application you are
describing (GUI, web) but also by which part of the application
you are currently looking at (frontend, backend). MVC compose
of three types of objects, it can describe in these below:

1. Model, “which represents the underlying, logical structure of
data in a software application and the high-level class associated
with it. This object model does not contain any information about
the user interface.” This definition is part of our Essential Guide:
SOA tutorial: Trends, governance and the micro service impact.

(1]

2. View, the class representing the elements in the user interface,
for example a panel or button. In order to display the data from
the model objects you might want to create your own custom
objects, like a graph for example.

3. A controller modify data and update to view and model.

In figure 1, we created model view controller model when rice
identification system request data and send to controller, the
controller update data to model, user model modify rice
information to controller again. After that controller send data to



view in order to send response to user interactions. When user
clicks menu or selections in a Web application, web service will
appear as GET and POST HTTP requests. Then the process
identify type of rice will generate until successful.

Modify Rice information

& @ . Recues

Rics system
Figure 1. MVC model

2.2 Linear Discriminant Analysis (LDA)

For this research, we choose LDA for classify example data.
Linear Discriminant Analysis (LDA) are one of techniques for
classification of data. Many researchers used these techniques for
classification and reduce dimensionality when they have many
aspects in dimensions. In the technique of LDA usually makes
some simplifying assumptions about example data. If the data is
probability value, that each variable is similarly to a bell curve
when plotted. For attribute has the same variance, the values of
each variable vary around the mean by the same amount on
average. When you want to prepare data for LDA, we have 3
methods for preparing. We retrieve this idea from Jason Brownlee
in Understand Machine Learning Algorithms [7]

1. Classification Problems: LDA is intended for classification
problems where the output variable is categorical. Because the
LDA supports both binary and multi-class classification.

2. Gaussian Distribution: The standard implementation of the
model assumes a Gaussian distribution of the input variables.
Consider reviewing the univariate distributions of each attribute
and using transforms to make them more Gaussian-looking (e.g.
log and root for exponential distributions and Box-Cox for skewed
distributions).

3. Remove Qutliers: Consider removing outliers from your data.
These can skew the basic statistics used to separate classes in
LDA such the mean and the standard deviation.

4. Same Variance: LDA assumes that each input variable has the
same variance. It is almost always a good idea to standardize your
data before using LDA so that it has a mean of 0 and a standard
deviation of 1.

2.3 Support Vector Machines (SVM) .

For support vector machine (SVM) theory, we retrieve this idea
form literature review and mention some ideas for explain in this
section. The literature explains that the SVM is machine learning
algorithm that analyzes data for classification and regression
analysis. The method is a learning method that looks at data and
sorts it into one of two categories. An SVM outputs a map of the

sorted data with the margins between the two as far apart as
possible. SVMs are used in text categorization, image
classification, handwriting recognition and in the sciences. For the
example of explain the meaning of SVM. If you are given plot of
two label classes on graph as shown in image, you can draw a line
that separates black circles and blue squares.

v

Figure 2. Separate data in to 2 group

This technique can separate difference groups show in figure 2,3
When we retrieve 2 difference groups, but each group have
something like following image (black spot and blue spot). We
will separate in two classes. In the left of line falls into black spot
class and on right falls into blue spot class. And then separation of
classes by green line. If we don’t used SVM, it has many areas
occur between black spot and blue spot. A line is bad if it passes
too close to the points because it will be noise sensitive and it will
not generalize correctly. Therefore, we separate line by SVM
algorithm, that is based on finding the hyperplane (this method
gives the largest minimum distance) to training examples. This
distance receives the important name of margin within SVM’s
theory. Therefore, the optimal separating hyperplane maximizes
the margin of the training data. [8]

Xy
Figure 3. Margin within SYM’s theory [8]

3. DESIGN MODEL VIEW CONTROLLER
3.1 Design MVC Model

For model view controller, we create model for contract with
controller. The model will be request data from database and
publish data form controller after that sent data to controller in
order to modify function. For controller, when the controller



receives data update from model, it will be update all of function
and send to view. The last one, view will display all update
function from controller. The step of MVC can show in figure 4.

Display to User
Update data from controller
m\{hw.nspens&m
View —
. .

Ngbtmodty,

Anss “ind$
N Controfler.update

Figure 4. MVC model.

3.2 Analysis Model with Linear Discriminant
Analysis and SVM

In this section, we present the method of compare 2 methods for
convert image data to binary data. This flow describes that if we
use only SVM technique and test model, the errors results
occurred more used LDA and SVM. Then we use LDM and SVM
for web service model. This flow can descript in figure 5.

Read data
from
database

Convert image to
arrey

l SVM

SVM .

sToP

Figure S. Flow of LDA and SVM.

3.3 Combining Web service with MVC

We created web service follow in Figure 6.

RESTful web service
Application server

Figure 6. Combining Web service with MVC

The model shown in Figure 6 is helpful for those developers who
want to create web service in order to use the technique of SVM
and LDA. DiOerent type of rice produce unlike results according
to their difference technique. This diagram use spring MVC for
create application server. We use LDA and SVM component for
compare and searching data. For example: A user wants to
compare rice from difference areas. They will receive the request
and interacts with the service provider and checks whether the
response exists or not in UDDI registry. If they retrieve number
from requester, then with the number of responses it will return to
the client (or user). The objective of the research is to find out the
best response, according to the SVM and LDA techniques. By
adding the functionalities to compare, the performance of the
broker has been enhanced in this model. From database to
compare a query requested by the user. To check the existence of
results in the registry, the functionalities to compare interacts with
the service provider. To compare a request, fetch and display of
multiple results in front of the user is the limited role of the
comparation.

3.4 Create Use case diagram

This research presents use case diagram to show the relationship
between user and system. When user select their examples to
compare the type of rice, the system will generate data to compare
and then send the true results to user. For use case report, it has 2
functions. 1: create report form when user compare value, 2:
collect data for compare type in the future. We have explained in
figure 7 and table 1.
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Admin

user

Figure 7. Use case diagram.

Description of use case by use case description.

Table 1. Use case description

Use Case Name Description
Actor: User, admin
Description: To compare data set

Preconditions: Select the data for compare

Post conditions: Classify and introduce data

Normal Course of Events: 1. User select data for classify

2. System show image for classify

3. User choose the image that ‘they
think its similarity to example data.

4, System calculate and show results
in page

5. User click ok to retrieve data.

4.1* If the image cannot classify, the
system pops up dialog in order to new
test.

Alternative Courses:

4. RESULTS AND DISCUSSIONS

After the data collection and data analysis done, the prototype was
developed for the proposed features are screen of the prototype is
shown in figure 8. Then create prototype according to the
interview to all users: After that evaluation of the proposed
prototype features for usability level of software development in
Thailand was done by doing in depth interview with the software
developers in the companies that use web service. The results
indicate that all the respondents are more satisfied with the
prototype and the respondents are satisfied with the following
features that we are represented in this research.

4.1 Example of the Prototype

The prototype is designed according to the requirements from all
users. Figure 8 presents about comparing system that is working
in mobile, it shows 2 parts: 1. When user want to compare their
examples, they can take photograph and select type of rice to

compare them. If the results are correct, system will pop up dialog
box to display the results for user.

@ HTML Text Fiekd (QHTML Text Freis

Select type for evaluate

(B Toke photograph

11

Figure 8. Prototype.

4.2 The opinion of Users for usability

requirement.

For about 385 users from north east of Thailand that answered in
the opinion form. We found that; 70% chose very to satisfy in
efficiency, 70% chose very to satisfy in learn ability, all of them
chose to satisfy in prototype. In table 1, shows percentage of
opinion about satisfaction in the prototype of application.

Table 2. Percent of opinion of users

Usability Percent of opinion of User
Very Satisfy Moderate  Less  Least
satisfy
Helpfulness 30 70 - - -
Control 20 80 - - .
Learn ability 70 33 - - -
Efficiency 70 25 - - -

S. CONCLUSION

In this paper, we present the prototype of “Classification rice
system by web service”. The design of the system implements
under the concept of LDA and SVM. And present prototype for
testing methodology. In Thailand, many people want to know the
real type of rice when they receive from many places. Because
type of rice is difficult, so they get confused. Then this research
will be present web service for solve this problem. The process for
solve this problem compose of two methods:

1. Select method from two algorithms

For two algorithms, we choose LDA and SVM for classify the
surface area of rice. The LDA is a simple algorithm. It calls
generative algorithm. The SVM is call a condition model. The
meaning of a condition model in machine learning. The meaning
of condition model is a class of modeling that dependence of



unobserved example. For generative algorithm is a way of telling
a story about data. It’s seemed that the way of pattern data. We
used this algorithm for classify target.

2. Implement prototype for comparing rice system via web
services.

This process aims to present the method by implement prototype
in order to prove this idea. This prototype can be comparing and
introduce the real type of rice, when users trial this prototype, they
like this application so much because it works very busy and can
be classify their target correctly. This prototype has clearly step
for classify and introduce of the products in each of rice.

For this research, we have tested our approach with some real data
from the north east in Thailand. The experimental results seem to
validate the competitiveness of the 2 algorithms, since it can
improve both other academic approaches as well as the prototype
developed by opinion of many users. When we choose algorithm
to implement prototype already, we get it to a part of implement
classify rice system via web services. All of user who used this
prototype like and satisfy it. Finally, some of biased in opinion
occur in a wide range of classical heuristics which are oriented to
other optimization problems. In the future, we will find another
algorithm to generate method for classify rice system. And the
prototype must be compatible 'in many situations for classify
system and the application must operate under other factors in
completely.
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