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1. mmma@m’m‘ﬁ’n‘ﬁ'aumadﬁaga (Redundancy can be reduced)

2. sanInnAnEsIANNdausasiaya (Inconsistency can be a avoided)

3. mmsnr‘hv\u@’lﬁﬁagaﬁgﬂLLummzmmgwuLamﬁu (Standard can be enforced)

4. manniwuannulaeanulifiudayald (Security restriction can be applied)

5 mmm%‘ﬂ‘mmwugﬂﬁawadﬁa;&aw (Integrity can be maintained) uiluniianugndas
< ¢ A [ A % o &N A o &
Suasuazauy ol WadTuwasudagadilaf linsenunszifienlassaienivua

6. uwdazwiinaumanInlitoyaiiunule (The data can be shared)

7. <ﬂauauaa@iammﬁaamﬂ%ﬁayﬂuﬁmﬂgﬂu,uu (Conflicting requirements can be
balance)

8. Teymdudarzainlusunsunliiu (Data Independence) iiaiimadasuulasdvasds

yanidasunwldsunsy  wiaaud lulunsunsudldadsdasun lalasegsrsvasd GHE
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1uTaNa (Database)

3 ulaya (Database) wmmﬁamﬁmiwﬁagaﬁﬁuﬁufﬁu waziimaimuazduunsia
Wivagaduszuy I@mmifﬁ'ﬂLﬁtuLﬂugmvﬁagaﬁ'ﬂﬁ]ﬁmﬁu%yaﬁﬁmﬂgjm,ﬁﬂma IRERRGHP AN
mapwdoyailugasnuazannisgudoys %aﬂéjwaﬁagaﬁgﬂﬁmﬁmzﬁ'@Lﬁuagiugﬂmamﬂuﬁa
ua Seazfianudunusausewinuiudoaiu wlenany g wiludays lasasdsznauvasnihedays
Aagmeluuiludoyala g Sruunldiu 3 szaudoiude

1. 13A83@ (Record W38 Entry) Li’luvau'nwﬁﬂﬁ"ﬁmu@mﬁ@Lﬁuia%laslﬁlﬂu%mwg wiae

Plfsaiudwsnnasa analduinineu lsadou nienu

2. Wad (Field) Liluv\ul'aﬂ“uaaia%msiazlLwia:éT'aﬁéTaa'{Tmﬁuvl'?mUMLSﬂﬂ@i’@ L1 Wag

PoaLInRBTANINNY Usznaudis Tawinau e S TuiSudinem Buden dudu

A @ A ed v = . \ &
3. LL'JGQ (Values) ﬂammawagmma:%la@ﬂgna@mualemansmaw

J2UUIANIINUT YR (Database Management System)

] '
aAaA

lunsfadenudayalugiudeyaszdainzyimsiulsunsuniizeilysunsnszuunisia
msgmil”aga (Database Management System: DBMS) F9ldsunsy DBMS Hviminniluainanalu
nsdedanugiudays aawqunslstayaluaniwniidliniauiuinnndy 1 au AesaILQUQUALAE
grnpanuszaIninugldnugudoys 1w nssiegudeyalnd maadays mudladays
v v Y v v & v lé a
midumdoyn  uazmiguaienlidoyalugmudoys ludu Feluldsunsn DBMS aziidiuves
d a o a X @ 4{ o %
Query Language Tudunmmilflunisianisuszionlidaysanngudoyn Semaninihluldiw
o a e P a & a9 oo @ A g ¥
- mmeeviiaeiang wewawiduliuninnlddwivGenlidoyanngudeyanidszuiana
datwldunnszuuianisgiudayaldun Access, Oracle, Sybase, SQL Server
ldsunsumssamagudayania DBMS Iniiasit
- wsddmnlsiamaiudayanelugiudays
- hddd g Aldsunsudaldasnuiugudaya
- fasiuenudsmonanfienudoyamelugudoys
- Snmenwuduiusvesdayamolugudoys Iillanugndasaus
= = ' A 4 v o o o L A
- umeazBoedneg  insidasiudayanislugiudeyslu Data Dictionary &9va

azidoawmants aziundn Jayadastaya (Metadata)

HLT (Users)

dlfvasrzuugutoyn saunsautiangauiiu 3 ngu mué’nwmzmsﬁanlﬁﬁa;&aé’aﬁ

- @Waulusunsy  (Programmer) ﬁ’mﬁhﬁﬁ'@uuﬂﬂmﬂmﬂizqﬂ@? (Application
Programming) Lﬁ;aﬁ'yﬂlfﬁa;galugmiaga

- ;ﬁ’ﬁﬁ"a"l,ﬂ (Users) @ﬁﬁﬁagamngmﬁa;&ﬂﬂ% uwivaaniiu 2 ngu fe
o) Q’L"ﬁﬁ'L%Uﬂ’[’ﬁﬁagamng'mﬁa%mquiﬂiLLﬂswﬁﬁ'wuw (Application Program) 4%
o) ;ﬂ%ﬁL%Uﬂlﬁgﬁuiagaﬁ’asﬁwéf”waammﬁmU’Lumiaaumm]’aga (Query

Language) \3% SQL
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- HUIM33 wleya (Database Administrator: DBA) ﬁa;&”ﬁm%mﬂmuquLL&z@@%ﬂfﬂM
myfmualasiaivesudoys Mnfsanudasaiuastoya wisu awquana
andasvastoyamelugnudoys nautisszay madhiistayavad User mMIrtnuauus

luﬂwsaﬁ”ﬂdszuuéWEaaLLazWuamwﬁa;&a NN ITZUULRENNE

7.2 lsunsadnmsgrudays

Tusunswdanisgudeys MysaL Wuldsunsudansgrudeysfifianumansadlidmdon
TWndszuuiamspndeysriiedw sruudamspudoyavas MysaL dsznausne szuudamsgm
iagm%aL€'1'mLm:s:uué]”@msgwm]”a%mL%aﬁuﬁuﬁ fenitiums saL %uﬂuwﬁmﬁmaa MySQL
uwiladAnuesszusianmagudayaludagiuliddnaniu Microsoft Access, Oracles #3a Lotus
Note 31u4a3a MySQL ﬁagm@'uﬁmwﬁﬂumﬁ@ms Samuindauazldnudii

szudamIgudeys MySQL iuszuuieIetnouny Server/Client Side Felsznavdas
Serveruaz Client nania3ad lay Server ﬁ%ﬁwﬁaﬁfnawumﬁmﬁu%ga vineszuuvasayadaya
uaz API %aﬁﬂﬁgﬂﬂﬁgmﬁagaﬁ%’@mﬁqsJ LLa:mmmL%au‘[mgwuﬁa;&aLiﬂﬁuiﬂiLLniuﬂizqﬂﬁﬁu
Idouszanansndenlssgmdayairiuldsunsudszgnddulding uszsiais)

qmé’nwmmiuﬁﬁwﬁrgmaaizuuﬁ'@nﬁgmﬁaga MysaL ldun

1. MySQL Lﬂm:uuﬁ'ﬂmsgmﬁaQaﬁﬁﬂizﬁﬂ%mw las MysaL duldsunsugrniuldl
mssigmdeys lasfinmdnuavssszusdanspudeysilibmeenluniiszundansgudaya
wiadu 9 s’awﬁz\immsna%’ml,l,a:%'@ﬂ'ﬁgmﬁa;&amm@lmﬂﬁimﬁa%‘mﬁsJT,mJﬁ MySQL §3:UUFY
ﬁuﬁaga‘ﬁ'ﬁ@ﬁa uazusingn mananldnuldiuneufiaesszun Stand-Alone uaz Network TIuT9
YN9usWAY Application lavansaiia

2. MysQL duszuudanmsgudayaliqunus ﬁﬁmwummsniumsﬁau‘[miagmzmw
M3 FAALTBYITIWIUNIN FTAINLATABAIY %\1Lﬂuqmé’wmzﬂﬂamaaIﬂSLmswﬁW@umgfumﬂ
saL wadmiasegwmdayaissunuizas MysaL wmadenlunsaanuuy wasWamngwiayaursy
I nnnilusunsuianisgudeyasiiadu

3. MysaL flusanuasuuuniuafuaziu Open Source 9wl dlE MysaL s
ﬁ'@umiﬂmmmiaLﬁaavlﬁaU'Nfa‘aszl,l,a:v;nﬂuﬁ%ﬂ%ﬁa: download szuu%'mmigmﬁagaf:muma
internet  WIavduwle wdldsunsy MySQL finseaauEns GunuaNTUedsEms @u mIsa
Frwipranu S TINaWIANaN MySQL #38M33as1nsnasaniiSIgsumIrineauuas MySQL YN
sulilasuSunguae

uanmnamé’nwmzé’aﬁ"lﬁﬂdnm MySQL §90aNEMUeALABANIE D17LTH
- luszuumsamapudoys melwe3osnaufianes wazaansanaendeszuyle

- WAWINBET C WAy C++ ﬁ']fl,ﬁl,l,ﬂaﬁa%la"lﬁﬁmygml,uu

- mmsnﬁwmu"[ﬁﬁmzuuﬂﬁﬁamsﬁLmﬂﬁﬁaﬁuuaz‘lﬁﬁuﬁiumﬂﬁuﬁaHamnm’w sQL

v luszuud §anns Solaris 2.6 szundanisgudoya MysQL luduniiudayagage 2
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GB lu SunOs 4.X ’Lﬁﬁuﬁlumﬂﬁuﬁayjagaq@ 1.6 GB %38l Win 95 ’Lﬁﬁuﬁtﬁuﬁaﬂa
§98a 1.4 GB 1iludu

- vhauldlasld GUN Automake(1.4) , Autoconf (Ver 2.52) , ke Libtool

- LﬁaﬂgﬂLmun’ﬁﬁaﬂyﬁagavﬁwmm:uu \T% C, C+ , Eiffel , Java , Perl , PHP
, Python %38 Ruby 1Tue

- fiudayaswalnglad

- dvfievesdoyaliifonun laousseanidu integers 12,34 uaz 8 bytes, FIOAT,
DOUBLE ,CHAR, VARCHAR, TEXT, BLOB, DATE, TIME, DATETIME, TIMESTAMP ,
YEAR, SET ##3a ENUM

- @ - L%amianﬂﬂa%w%aéf'suﬂiﬁﬁmmm’smn“[mé”miuﬁammmﬁ’]Liﬁﬁaga e
myfuuazduiinaslugudayaniaindraniug ixt Toafmaiwuasasfivasusss
isanafaugnantu mldeaninsssudesvaudazisnnasaldluuned saL Ak

dasutastaymdulns sq

anlundmu Tudagdn MysaL Geiimaduiaou Version 1ilu Version 4.0 lasfianwe
~ dl s g dl e v v ldld o dl £Z v 1 o
Aasinawduiasasiunssigudeyalugalninfdwonann  uandanlosdoyaldadigy
Fal %aﬁ]:ﬁhwahmiﬁwmmadpﬂ% I@mﬂ%ﬁ]:"lﬁ%'ummam’mamﬂlumﬂﬁmu MysaL uazlasu

6 v 1 a o o o nl' = J 1 clq'
Urlomfangiudayavas MySQL snnndudn dmiuansasivamnulnaidasi

¥ = o [ @ A o o ° .
- ldanvauuy InnoDB  Bamanziumiaiegudayaiidunuiamaninivua  Foreign
Key- Primary Key e

a

- mmdsudgsszuunssinse i I@]ﬂmmmi’ﬁ@mnzyjﬁuiumsﬁuﬁu"lﬁﬁ%u INNINT

AWLLUY truncation Wa pharase searching e

- fifds Union Lfen1s MERGE mﬁ\‘if,%m%'uai”wgmifayjaL%aﬁwﬁufiamﬁaﬁw§a
AUTO_INCREMENT Gssnansaissssnauaalea mognﬁaaﬂdﬂﬂmnmﬁmm

- e3asfiefiunin myisamehk nolu MysaL tuliglFanaseuaiuazud lyannild

[l & dy & A dy A v o v [ a
881393704317 uaﬂmﬂumsawaummmmauimmayaﬂu SQL VL@aEI'N(ﬂ

7.3 Tdsunsufindof 1on
tﬂ' = 1 U tﬁl o U U & lﬂl = 1 Y
Wasanldsunsnfadalfnunazihandszgndlfizdesduszuufiaunnfadaldiin
a 1 A ' { A o '
sruvdunesiiia Selutrsusnmsnnfionlsnuia s HTML (Hypertext Markup Language) L6
Ao I . Aa o o A A A ' Y
M HTML Sansaundu Static mmnfidnsuzvasdayaasn deldiisanadaanudainislu
Tniuniisalfzuueietneduesiidadugudnalunfedasznienu vilddasnslaiyled
niiansouzdu Dynamic Aa Vvlzdndayamaninifouudasidlasdalud@onntenludnag 7g
dowdvladidugimue  waznsmvgumihanwnaiaznszilasllunsunmmanild  iiu

a té a té { s =3 1 L
ﬂ']‘]ﬂ']ﬁﬂiﬂﬁ PHP mLﬂum‘mamﬂ@?ﬁmﬁvlmummuﬂuamamnluﬁa@uu
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MrASUe PHP gﬂﬁ%ﬂﬁﬂuﬂ A.¢. 1994 lay Rasmus Lerdorf daxndglianuulaiiu
Frwannsaldoanduuiiaina “Personal Home Page” @ailluiinnuas PHP lagmunansdd PHP
1Juuuy Server Side Script uazid Open Source ﬁ;ﬁ'lﬁﬁ"ﬂﬂmmmm’;ﬂm@ Source Code L@z
Tdsunsululgws e

M#gaTUa PHP La";lummaﬂ’%ﬂﬁﬁﬁ'@umﬁfumﬂv{uﬂmmaammiﬂmmuﬁ'mﬁ@ﬁu6] LT
C, C++ uaz Perl vlanmaasdd PHP 1 umenfisautandnsmsdnaasn s uiuundas

a o ' a (3 A = v ] ' v Ao A
mu@sawnuag ANUFINIIDVAINMENEATUA PHP V]L%%VL@E]U’NL@]%‘E@N@Nu

]
aAA e

\umsAdaneuzduuuy Open Source Flimaninaniilnanuaziin Source Code
229 PHP W1t lalas luizuanlsae

- IuaesUduuy Server Side Script St NBUBI UG WIS TadsnatUM TN
28916309 Client lag PHP azsnuldauazvinamfitdiines mntusssanaanidilaan
msﬂizmamﬁLﬂ%"awaa;ﬂﬁ’l,ugﬂmeaamﬂms HTML @olauas PHP Al laimun
VAR LG

- PHP mmmﬁwm"l,ﬂ“l,m:uuﬂﬁﬁ'ﬁmiﬁ@hwﬁ@ﬁu L1 Unix, Windows, Mac OS #38
Risc OS athafiszaninw flesan PHP (uansUdfidasrinauumdinmned e
AauRaesi s EunlEings PHP Sssuiudasdamslusunsuiudiwnedlddoiita
Iwanaunsadszanana PHP ¢

- PHP sunsavinanulalwdudswinesnanuoiia 13w Personal Web Server (PWS),
Apache, OmniHttpd 182 Internet Information Service (IIS) e

- w1 PHP aviuayumadoulysunsauuy Object Oriented

- PHP ﬁmmmm‘mium'ﬁﬁwmus’awﬁm:uuﬁ‘@m'zgwwﬁagaﬁlmmﬂﬁmU Farzuviams
gmﬁa;&aﬁaﬁuawumiﬁﬁmmaa PHP L1% Oracle, FilePro, Solid, FrontBase, MS SQL,
mSQL uaz MySaL tiuan

- PHP amgtymlﬁ@%ﬁwLﬁuvleﬁ@?%oﬁﬁmumuiﬂﬂmﬂaamﬁ@@m6] 16 11w LDAP, IMAP,
SNMD, POP3 uaz HTTP 1Juau

- lda PHP mmsaLﬁyuua:dmlugﬂl,mwaa XML 1o

7.4 NMINMWIITULZIRIDYA
Tumsnamszuugwtoya azaansnudsrunasaaniduiuaan 3 Tuaau asda Ui

NI98NLULIIUIDUR

Ia UﬂﬂaﬁaanLLum:LLﬂw‘hLﬁmmLﬂuﬂ'um AUMVUAIAU 4 VUAAUAD

1. samtawﬁaga I@aJpﬂ”aaﬂme:umzéfaaLﬁﬂIﬁ)i:uuﬁﬁaamm%ﬁaﬁ‘as:uu @Tadi ’]ﬁ"fﬁ]ﬂﬂ
azlstsagluszuy (Input) uazdasnmInaaws (Output) laths
2. enudilanudayauszmadszgndldnu Amanisuldiuannlumsdnsiiensgd

Y A aa v o ¢4 ' v & o A
LLUU?ﬁUUEW%T@Hﬂﬂ@ ADMILLENLUSANNURUNUD ‘IT\??J’]QLLUGVL@’ILU% 4 NI
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() Task-data relationship asj4wansvasgIutayanioazls Fuiu wadwsnedainisie
azly axdaslidayalathslumsaannadns dandna

() Field-field/ key-field/ key-key relationship myiadayailuiladensg wulinas
Wadlanazlfiduiladnin  (key) lunmsiwuagluuuniednsazsassaneia

¥ A 1 A 6 g 1 a 6 tv a [ @ 6 e ]

waztndunnin 1 Nasnan udaclaananazianusunnsnuang b

() Field-record relationship anwaemIdanguiladnaunuiiuadnglsisaz s dau

() Field-field ~relationship thusndayaifivlilunaisg Infazndenlosanudunus

Tenig W laaenals lERasnanlaiing

v
v 3 a A

A v v o U Q = 1 1
Fsdnanlasayduiiazdaswesavhanudilanuszouludszdueie g deldil @
- unasdoya (azmunudaya iadaiiuuszltlugrudayaldnnila)
- adflenudainsasdnvastayanaitlugiutayauwnirile Walavzauiiald
- doyaudazdy udazralianudunuiiutoyadidug wiagadug adinslilasldis
NMTLENLEZAMNTFNNUS
v 1 ; o v Aa v v U ]
- Toyamafaziliiiamswnaazlsldie ldadsls
- m:mummﬂwamaaﬁagaLfluasi'm"l,i ﬁ'ﬁ‘hﬁ@mw‘uaaﬁa;ﬂgau@ia:ﬁaﬁaazvl,s
- dayamartazgniaivadslaenss lignianslasgifmgwiasingau g ldadng
15
= v v U ] v
- uﬂgLﬂmsﬂumimaaaaumwgﬂmawawaga%amavl,sma
3. i@gﬂLLuumaaﬂTagaLﬁaawaiﬂsoiwamaoizuuﬁuﬁu %éﬁmnﬁ;\J}”aammmzuu"[ﬁﬁ'mu@
WaduazlWa (Table) Mazldmuluszunudy Foanuuvazdasimuainivasszuuaing
’i'lmU’Lmzumzﬁﬂﬁmmm"faga LLa:LLamwaé’wﬂué’nwmﬂ@ﬁfuﬁaLﬂumsﬁmmgﬂ
LULUIUAUVITZUL
4. AANTABRTRINORIIITZUUNGDINTIEI% %é’amﬂvl,ﬁgﬂLLuwaaizuu{mﬁuLLé’h Haan
WUUILFBIANMNLIIAZLBNATN A2ABITANTBENI BIANNENTUTUADY LLé”ﬁa’mgﬂLLuu
maas:‘uulmwmau'ﬁsmﬂuﬁuq@ﬁw PYUADUIATIZRIN DR BLAVRITT LNz I uTuaan

dl o s &) o 1 A YA 6 v 1 a z o a
A umitnuaindmsldfacuazins laadils wazeslituaawnsdiiwnuvasszuy
Tunwsinadsls ﬁaﬁl,ﬁa‘ﬁﬁlzLﬂuLmeoé’(m%'wEﬁa:mﬁaa%“’m:umia"l,ﬂ

M3 eI uTaNa

lumsaiswdgudoyain  dendugesnuuussdasimualassainsvasszuuinecsznay
Tunan g g ezlsthe ﬁﬁiﬂﬁﬁauﬂuuﬁmﬁu%ga (Database storage files) wazf lWaniazdu
LLW&J%@]E‘JJLLUUT]’]?L%UTWH’J'}% (program control files)

nazumIsuiaiudaya anaudsldidu 2 Tunow Ao

(%
7

1. lﬁﬁﬁwﬁ@mmmaanuugm‘*ﬁaga (database definition) Li‘lumu@]aumaonwss:qiasaa?wa

£ o ' Aaa Y ' P~ =
2098 melulnsezdsenavdnandisisanasadnsg niRasezlsthe udasiadazi
aNBraddly AaTuIuIeazaaRIaTaTINAMIINTBITaNa Rz aNIALA UL UEIRLYN

u“ U
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' o o A v = & o A v £ g & 'Y
mamﬂvlﬁmnmmagam:wmulu"[%lagmma%mmmﬁwu mmu@laumﬁ:qimmsw
voIuHuTay Aty WunInTzBiniNesas e e LﬁaﬁadmﬂdﬁagmﬁuLaulumwé'o %380

A o a X 4 o &V 1o & o ° o =
Lua@]aamsl,iﬂn’lmmagalﬂ%lagmma;gaﬂvlwmLﬂumaaﬂmumimomwlmaﬂ 813130
L%ﬂﬂsl,“ﬁﬂ?a;gamU’L%LL‘W&JLﬁuﬁa;&avlﬁmmimma ﬁaﬁgﬂL’j”u'jw;jaammmzuuﬁaommﬁ”
Talansafidinannusasszuugudays Ssdasimualnidnass

2. laehdaya (input source data) tHutuaaunislatoyadu daiiulimeluuiuiudaya

' v

drvastayanaziaiiulinmolulwdazdasassiuddnaniu (definion) nlalilugun

g 2

1 WRANLULITULUBNAIINIALE aaa'%f'mﬂgmmfﬁ Lﬁ8@ITJ%]ﬁ@Uﬂ?WNQﬂﬁadﬁlﬂdﬁﬁﬂladiﬂHﬂ

2

P a &

fazdaiullulWg (validation criteria) usa8%azaasasngnasinIsulssnnlfunIng

(code) madﬁwaa‘ﬁaga@’iwﬂ (mapping instruction)

NN308NUULTEAZLHALAS N W IZUL

NIBNBUUTURZLD UALRE N W TSULILNUUADUAIT
1. dAmueansaucNugIwsesg wliaya
- AruaIIwIn files/ tables NILTlunIansazinsluszuuRTINA NN EY 13
= a A a A
P R IIN BT SR F i PURTHIRG T
- AnueTaaduieas table WANTHNTIINNUTITAN LATITILNWATLTA1UBIN SR
TINNUITHIN files/tables 619 ¢)
2. AnunalassginImIinawye sz UL
- MABALAZINANINTHNIULBITIULAEIIATIIY  LANKAINTLEdLATaTNUAZANT
YN9uV04 tables @19 luszuy
- i:qdﬁﬁ’muﬂmsaaﬂwaé’wﬂlﬁia:aﬂ'ﬁaﬁaal"ﬁ files/tables 11119
3. ﬁmumma:tﬁé‘mmaﬁagaLLazmﬁaa%'m
- szqﬁ’m‘hﬁ'@mmmaaLiﬂﬂai‘@ﬁmu@ﬁﬂwmwmmia:ﬂaﬁ (field definition) N3z&3N9
Tuudas file/table
o aj 6 o al' o A o o 6 d' & L) |
- AMuuaRasnannazltlumIaaisasdausanesa  laganiznazsiluariinueile
. [ 4
index VadL3ANATA
- aafeadeivagutaeys wazlwdariidaoluunindniagdigen
4. waawivasrzuuIanIgudays
o a o 6 d' £ 1 &
- AENLUULASANRUAIRLLD UAVDINAANTVDITZLLNABINT "I,mw:l,ﬂugﬂuuumaa
% o‘d' & v A ::4'
HaawsfLdunihae anvwatd Nenuriedug
- NARBIBENNAANWTUITEUUAHN9 9 Lﬁuﬂﬁﬂ"ﬁmumaﬂﬂmﬂmﬁﬁﬁagﬂaaﬂ report
A A A o I o o o Ao = '
#w3a label LWanazlenasauanuidnlille u,a:mwugn@awawagammnua%ﬂ,u
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Overall Validity analysis

ArnuLiIaTs
1. NMITANTNANG 0.788*
2. ey 0.804*
3. @@ 0.860*
4. YUFI 0.735*
5. 84ANT 0.656*
Validity analysis A1
AANUAEIATY
1. MNIIAMINNNA 0.727*
2. ey 0.797*
3. NA® 0.829*
4. YWY 0.468*
5. 84ANT 0.515*
Validity analysis ‘lﬂﬁ%
AANUAEIATY
1. MIIAMINNNG 0.929*
2. Jsway 0.721*
3. NA® 0.898*
4. YUFI 0.829*
5. 89ANT 0.669*
Validity analysis 15
AANUAEIATY
1. MIIAMINNNA 0.403
2. Jasnay 0.719*
3. WR® 0.757*
4. YWY 0.796*
5. 84ANT 0.596*
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Descriptive Statistics

CASE_LB Std.
L ATLWUIIN N Minimum | Maximum Mean Deviation
1 X1 N399I
21 14.00 30.00 23.7619 3.99881
ARA
X2 ;Eddlla‘]_l 21 18.00 30.00 24.7619 3.01504
X3 Wae 21 28.00 50.00 40.6667 5.52570
X4 YU 21 13.00 20.00 17.1429 2.03189
X5 846nT 21 6.00 15.00 | 10.1905 2.04007
Valid N (listwise) 21
2 X1 NI9aMT
19 16.00 31.00 23.0000 4.42217
ARA
X2 E?d\‘l&lém 19 16.00 28.00 22.1053 3.79905
X3 Wae 19 29.00 49.00 40.0000 5.72519
X4 VUR 19 3.00 20.00 14.7368 4.10747
X5 84ANT 19 5.00 14.00 9.1579 2.60903
Valid N (listwise) 19
3 X1 N390N3
20 17.00 24.00 20.2500 2.14905
ARA
X2 fduay 20 12.00 26.00 | 19.4000 4.08334
X3 WAe 20 19.00 41.00 33.3500 5.80630
X4 YWRI 20 7.00 19.00 14.6500 2.99605
X5 84ANT 20 3.00 12.00 8.1500 2.51888
Valid N (listwise) 20

Discriminant Analysis

@1N133LUN Discriminant
1. NMITANTAANG Yes
2. Jasway Yes
3. NRG Yes
4. YBRI Yes
5. 84ANT Yes
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The Development of Selection Model for OTOP Industrial Handicrafts in

Thailand

Assistant Professor Dr. Apichat Sopadang' and Tanyanupab Anantana’
'Department of Industrial Engineering, Faculty of Engineering

Chiang Mai University, apichat@chiangmai.ac.th

*Department of Industrial Engineering, Faculty of Engineering

Chiang Mai University, tanyanupab@eng.cmu.ac.th

Abstract: The failure to consider the set of activities that creates product and services during
selecting the One Tumbol One Product (OTOP) product champion is one of the major difficulties
associated with making promotion and marketing those products. Such as, some 5 star winner of
OTOP product champion can not fulfill order on time, sometime the winner face the quality
problem. This paper proposes a Selection Model for OTOP Industrial Handicrafts in Thailand and
shows how concept of Supply Chain and Logistic Management and concept of quality and
management evaluation of the organization such as Malcolm Baldrige National Quality Award
(MBNQA) can be efficiently incorporated in selecting OTOP’s products for Royal Thai
Government. The implementation of developed model is also discussed.

Keyword: Supply Chain and Logistic Management, Malcolm Baldrige National Quality Award

(MBNQA, and Quality Assurance

Introduction

There are a number of SMEs in Thailand, one of the biggest SMEs industries, approximately

89.36 % and mostly are the Industrial Handicrafts. Definition of Industrial Handicraft is that the

general cottage or handicrafts industries in rural villages and industry developed to be SMEs that

modern machine and technology have been adopted in certain or almost all of the process to produce

products with quality and quantity served market demand'". It was the uniqueness and exotic of Thai

Industrial Handicraft products that encourage Royal Thai government to prioritize its export policy,



which pursues national economic prosperity. Besides, there is a campaign called One Tambon One
Product (OTOP) that urges root grass to adapt their local wisdom into their business that generate
income, and as a result leads to self reliance and better quality of life.

Presently, Thai government supports SMEs and OTOP manufacturers in many ways since its aim
is helping them to succeed in business and be self reliance. However, problems such as quality,
standard of product, production capacity, design of package and packaging, and etc. are still unsolved.
The government section in charge attempts to work the issues out accordingly.

Selection of product in order to promote and development is means to handle all the problems. It
helps each organization realizing its level and problems as well as comparing with other companies.
Additionally, the selection is like a tool that pushes the selected organization to try to develop its
quality to achieve its business.

This article, thus, introduces the development of selection model for OTOP Industrial Handicrafts
and SMEs in Thailand. Scope of data collection was in the Upper Northern Region of Thailand, the
major source of industrial handicrafts: Chiang Mai, Lamphun and Lampang. The study is aimed to
determine the suitable and effective selection model under Logistics & Supply Chain Management
approach - the Supply Chain Operations Reference (SCOR) Model' to understand the whole supply
chain in terms of identifying the evaluation aspects when incorporated with general idea of scoring
criterion of the Malcolm Baldrige National Quality Award (MBNQA)™. Consequently, there is the
selection model that can distinguish level of quality, standard, production capacity and any related and
necessary factor in running a business. Moreover, it can indicate the problems of any particular SMEs

and OTOP manufacturer.
2. Rationale

Currently, the well-known campaign used for selecting SMEs and OTOP products is OTOP
Product Champion (OPC). The OPC is consisted of the precise selection criterion covering many types
of products; and its application is expansive'”. Moreover, it is strongly promoted and supported by the
government. The campaign, however, on certain points, can be improved. Some new selection models

needs to be considered and added up to make the OPC more practical since the result of OPC selection



model assessment indicated that its model is too broad and emphasis on only the product, appearance
and background. Thus, it may lead to critical issues. For example, in case of some OTOP goods, it is
selected and labeled as the 5 star, but when it is very satisfied by customer and the purchase order for
the mass volume is placed accordingly, but may not be produced to serve the demand or else the
demand is fulfill yet the quality of each piece is comparable.

As for other selection criterion, mostly, they are rather independent although some points
examined are related. In addition, determination for some points result in terms of just “have” or “no
have” which is not worth for being criterion. Seriously, there hasn’t been any selection considering the
connection of business system from material procurement process starting until product reaching end
user, in other words, Supply Chain concept. The Supply Chain Management is a well-known approach
and is agreeable that it helps increasing business efficiency and potential effectively. In addition, there
are several studies on supply chain measurement that can be used as guideline to develop framework

of the selection model*>H°,

3. Development of selection model concept

Concept for development of selection model started with grouping the industrial handicraft
products that were used as a basic data for the development. Then, the business process chart was
designed in accordance with SCOR model in order to identify metrics that demonstrate performance
attributes. The attributes were used to set the selection criterion. Then the scoring procedures of each

subject matter and organization categorizing adapted from MBNQA scoring were set as shown in

figure 1.
Business Process
Chart in Accordance Selection Model
SCOR model | yith SCOR Model

Category of : Selection Scoring and
é:ggfg;afis ; Criterion Organization
Metric of Attribute MBNQA Categorizing

In accordance with o N

SCOR model i d

Figure 1. Development of Selection Model Concept Chart



4. Category of Industrial Handicraft — Basic Data for Development of Selection Model

Since there are a number of Industrial Handicrafts products in Chiang Mai, Lamphun and

Lampang - there were more than 2,000 SMEs and OTOP products from any kind of production

registered for OPC selection in 2004; (One Tambon One Product Board of Directors, 2004) and were

categorized as Industrial Handicrafts about 1,142 types, the category of industrial handicrafts that was
the general referential data of the study was set. According to the survey and data collection, the
suitable criterion for the grouping was highest number (of producer of any certain type of industrial
handicrafts.) Therefore, at least three groups of industrial handicrafts in Chiang Mai, Lamphun and
Lampang were selected. The top three products were cloth and product from cloth (62.41%), product
from wood (28.06%) and product from fiber (9.47%). These three groups of products were used as the
basic data to develop the suitable selection model as shown in Table 1M,

Table 1. Top 3 Industries Handicrafts in Chiang Mai, Lamphun and Lapang

Category of Industrial Chiang Mai Lamphun Lampang Total Total
Handicrafts Number % Number % | Number % (case) (%)
1. Cloth and product 420 78.00 61 | 11.00 60 11.00 541 62.47
from cloth
2. Product from 201 83.00 27 | 11.00 15 6.00 243 28.06
wood
3. Product from fiber 69 84.00 2 2.00 11 14.00 82 9.47
Total 690 79.67 90 | 10.39 66 9.93 866 100.00

5. Development of Selection Model using SCOR Model

5.1 SCOR Model in Development of Selection Model

Development of Selection Model in accordance with SCOR Model started with studying data of
each aspect of the 3 Industrial Handicrafts business. Next, scope of Supply Chain Management study
was set under the 1* level of SCOR Model called Process Type, which is consisted of 5 main
processes: Plan, Source, Make, Delivery and Return’®. This study, however, narrowed down scope of

study in to 3 processes- Source, Make and Delivery. The rearrangement of the three processes in terms



of business process chart following the 2™ level of SCOR model called Process Categories is shown in
figure 2.
5.2 Metric of SCOR Model as guidelines for selection criterion setting

After linking characteristics of the 3 industrial handicrafts business with the Source, Make and
Delivery, as see in figure 2, the Decompose Process, the 3" level, could be identified as followed:
Source: SI(Source-to-Stock): S1.1, S1.2, S1.3, S1.4 and S2(Source-to-Order): S2.1, S2.2, S2.3, S2.4
Make: MI(Make-to-Stock): M1.1, M1.2, M1.3, M1.4, M1.5 and M2(Make-to-Order):M2.1, M2.2,
M2.3, M2.4, M2.5 Deliver: DI(Deliver Stocked Product): D1.1, D1.2, D1.3, D1.4, D1.7,D1.9, D1.10,

D1.11, and D2(Deliver Make-to-Order): D2.1, D2.2, D2.3, D2.4, D2.7, D2.8, D2.9, D2.10

Suppliers OTOP & SMEs Producer Customers
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Figure 2. Industrial Handicrafts Business Process According to the 2™ Level of SCOR Model

Metric of SCOR Model that would be a guideline for the selection criterion setting was
Performance Attributes Metric consisted of 5 aspects: Reliability, Responsiveness, Flexibility, Cost
and Asset. Data from figure 2 can be integrated and results as the 3 suitable Performance Attributes

Metric for the 3 categories of Industrial Handicrafts selected: Source, Make and Delivery (see table 2).



It can be concluded from table 2 that there are 60 Performance Attributes Metric in accordance
with the SCOR model for the 3 categories of industrial handicrafts selected categories. Therefore these

60 Metrics would be the guideline for indicating the suitable selection criterion.



Table 2. Suitable Metric for the 3 Categories of Industrial Handicrafts Selected

Source

No.

Performance
Attributes

Metric

Reliability

1.

% Schedules Generated within Supplier’s Lead Time

2.% Schedules Changed within Supplier’s Lead Time

3.
. % Orders/ lines received complete

. % Orders/ lines received on-time to demand requirement
. % Product transferred damage free

. % Product transferred complete

. % Product transferred on-time to demand requirement

% Orders/ lines received damage free

Responsiveness

. Receiving cycle time
. Delivery cycle time

Flexibility

. % Receipts Received without Quantity Verification
. % Receipts Received without Quality Verification

Cost

— N =N =00 3O D

W N

. Product Management and Planning Costs as a % of Product

Acquisitions Costs

. Receiving costs as a % of Product Acquisition Costs
. Verification costs as a % of Product Acquisition Costs
. Transfer & Product storage costs as a % of Product

Acquisition Costs

Assets

NA.

Make

Reliability

O 00 1N L b W —

. Schedule achievement

. Inventory accuracy

. % of parts received at point of use

. Fill rates

. Ratio of actual to theoretical cycle time
. Warranty and returns

. Yields

. Scrap expense

. In-process failure rates

10. Warranty costs
11. Staging time

Responsiveness

1.
. Product/Grade Changeover Time
. Package cycle time

Sourced/in-process product requisition cycle time

Flexibility

. Schedule interval
. Upside Production Flexibility
. Downside Production Flexibility

Cost

. Scheduled resource costs

. Inventory obsolescence

. Total Production Employment
. Warranty costs

. Packaging cost

. Scrap packaging expense

. Inventory Carrying Cost

Assets

N —=|I AN nN B WN =N =W

. Capacity utilization
. Asset Turns




Deliver

No. Performance Metric
Attributes

1. | Reliability . Number of Call backs as % of total inquiries

. Delivery Performance To Customer Commit Date
. Order Consolidation Profile

. Fill Rate

. Delivery Performance to Customer Request Date

. Perfect Order Fulfillment

2. | Responsiveness . Incoming Material Quality

. Carrier Quote Response Time

3. | Flexibility . Upside Order Flexibility
. Downside Order Flexibility
. Upside Delivery Flexibility

. Downside Delivery Flexibility

4. | Cost . Order Fulfillment Costs
. Transportation Costs

. Distribution Costs

. Incoming Material Costs

. Product Acquisition Costs

— N R W =R W~~~ R WN R~

5. | Assets . Finished Goods Inventory Carry Cost

5.3 Selection Model

The model for selection has been developed to evaluate 4 aspects: (1) process (2) product (3)
Value Chain and (4) organization performance. The detail is followed:

1. Process Evaluations

The processes to be evaluated were (1) market and customer management (2) supplier
management (3) production management (4) delivery and (5) organization management. There will be
scoring for this aspect referring to MBNQA scoring as the guideline for the selection model scoring as
can be seen in Table 3.

2. Product Evaluation

Standard of Thai Community Products was applied for the product evaluation of the 3 main
products: (1) cloth and product from cloth (2) product from wood and (3) product from fiber. Criteria

for evaluation were general appearance, color (if any), component (if any), and grazing (if any).



Table 3. Criteria for Scoring Each Aspect of Selection Model

Score Guideline and Implementation
0 No guideline for evaluation the aspect
1 Just have guideline for evaluation the aspect
There are many weak points of Implementation the evaluation of the aspect
2 Have guideline for evaluation the aspect and efficient for implementation
Evaluation is implemented though not completed
3 Have guideline for evaluation the aspect and efficiency of implementation affects

core of business

Evaluation is well implemented though some parts are not completed

4 Have precise guideline for evaluation the aspectrelated with organization
background; efficiency of implementation affects core of business and is flexible for
changes that might be occurred

Evaluation is well implemented without major flaws

5 Have precise guideline for evaluation the aspectrelated with organization
background; efficiency of implementation affects core of business and is flexible for
changes that might be occurred

Evaluation is perfectly implemented without major flaws

3. Value Chain and Local Development Promotion Evaluation

The Value Chain and community development promotion evaluation were relied on value added
generating, proportion of local material consuming, implication of local wisdom, number of member
and employee, and contribution to the market opportunity for the product or other goods.

4. Operation Performance Evaluation

The operation performance evaluation was dealing with the quantity data following:

(1) Product and services quality, which were verified according to number of customer, sell
volume, market continuity, quality of supplier and Sub-contractor, production quality and
delivery, proportion of defects from production process, and proportion of product returned
from customer.

(2) Cost of product, which was determined by inventory value, inventory turnover period,
opportunity cost of product shortage, proportion of product cost and proportion of cost
comparing to that of the competitor.

(3) Speed and accuracy of delivery, which was examined by delivery lead-time, Cost of field

finished goods inventory days of supply, proportion of annual delay shipment to customer,



proportion of annual damage shipment before reaching customer, proportion of annual
wrong shipment or wrong quantity.

(4) Flexibility was determined by product development and ability to cope with order or lines in
case of changes in detail about type, volume, time and delivery without any prior notice.

(5) Value added and community development promotion were verified by number of supplier,
value of material purchased, number of sub-contractor, cost of hiring sub-contractor,
number of employee, labor cost, and network system.

The developed model first trial was tested with 20 organizations together with comments from
specialist to adjust and improve the model so as to get the complete selection model. The results
indicated that there were some points needed to be improved, especially the business performance that
contained a lot of quantity data. The researchers, after improving the model, had implemented it with
the 50 manufacturers of the 3 categories of Industrial Handicrafts. The result was that the selection
model could identify the good practice organization and also could indicate obviously the points

needed to be improved.

6. Summary

This paper proposes the development of selection model for SMEs and OTOP Industrial
Handicrafts of the 3 categories of products: (1) cloth and product from cloth (2) product from wood
and (3) product from fiber, in reference with concept of Supply Chain and Logistic Management, the
Supply Chain Operation Reference: SCOR Model, to consider the criteria for evaluation so that the
connection of the whole Supply Chain can be figured out. Some scoring concept of Malcolm Baldrige
National Quality Award (MBNQA) were also applied to set selection model that examine the process,

quality of product, value added and local development promotion ,and business performance as well.
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