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Lll'UL~'U ~.~ori,ctoo lJ1Vl (LLUl'l'11'ULLUl'ILL'1'ULtl1~'U~1~8CJlJ1Yl'11'U) 

' 
ct. LL V1~.:ivh.n'1Ja.:i11ri.1mn.:i (11rn-51.:i~.:i) 

ct.(9) 11ri1itll?lin'iJ1nm1~tJ)1fl1'11m1a.:iviml'I ~1'U"J'U rn )1CJ ~.:id 
q ' 0 q Q..I ' .Q,, 0 

ct.(9).(9) flfLJ~"Ji'l"J m1l.Jl"11'1m n1LLYMLL'1'U l.J'\1111Vl CJ1f\CJLn'\~1'111"11'1m 1VlCJ1 L '1Jl'l n1LLYMLL'1'U 

ct.C9l.lv avi'11V1m1l.loW\9l.J'U1l.lfl'Ll5 '1mu'U~m'1&in , ~ 

ct.QJ ct.~ OQ.J 

ct.C9l .rn tJ1~Vl 61!1'1Le:J'U '11nl'I 

ct.Iv rh 1 otl~1CJ1 'Un11~1'1'11.:iL'11V1-U1~~1Lti'U'l1'U LLfl~11CJfl~LBCJl'lrh1i~1CJ'11'U~'U 1 Lll'UeJl'l)11'11l.J 

V1'1mnru~na.:il.J1m~1'U.:itJtl1~mru (9) '11i1n.:itJtlwl.l1ru 5m1ril.J tvcn:irn 
"' 

ti. 11CJ~a~foeJl'l'1JatJn1V1'Ul'l11rnnfl1.:i 
~ 

(C9l) 'U1.:i'111rihl'l1 1'1vi5'1J1&i611'11 , 
(tv) 'U1.:i'11T1.h~iru1rmu a1ru1'vitl , 
(rn) 'U1'1'111~'11111~ rl1181'1 

(<i'.) 'U1CJeni!'Uv1 ml'ILUCJl.J , 
(ct) 'U1CJlJ"J) )e:Jl'i)"JCJ 

(b) 'U1'1'11"J"J))fLJ~) lJfLJCJ1'1'l~'U5 , , 
(~) 'U1.:i'111~"YJ1Vimr Pi~~.:i,; 

~e) 1'U1CJm1n 8'1'111'1'\.JL Vl 131 LL fl~ ~'1JU Ll"11~~fl'181'1'11'Vlm1l.J 
~ "' , 
iJn1 Lf111~.J'U LCJlJ1CJ LLfl ~LLe.J'U'lf1'U1qjn11 

i1n1Lm1~.J'U LCJlJ1CJ LLfl~LLe.J'Ui1'U1qjn11 

i1n1'111m1rial.J~1Lvia{'ll~u&im1 

i1n1 Lf111~v1'U LCJlJ1CJLLfl~LLe.J'UU~tJ1i m1 

i1 n1 Lri11~v1'U LCJtJ1CJLLfl~ LLe.J'U'1!1'U1qjm1 

i1n1 Lri11~v1'U LCJlJ1CJ LLfl~LLe.J'Ui1'U1qjm1 



.Ut1nTWU~LL~~"IJt1\Jb"IJ9l"IJ t1.:i .:i1'U (Term of Reference : TOR) 

bfl').:Jn1')~ ~'U1 ')~\J\J6'11')6'1'UL 'VIA ~'lloUtl 916'11'Vlm')1J L ~ tJ')tJ.:J-ru bf!') .:J6'1~1.:Jtl916'11\1n ') ')1J 1 \111 • • 

® · \1~fin1')LL~ ~ L\1li~~ 

~'lloUv91'11vtm')l.l~ci' TU n,:ntJ Lf"l1'1~Hifhm l'l'11vtm1l.l'1~vi1~tJ L tJtJ'l.h~'11'V1 n L~ m.J ~~e:il.l 1 ~u~ m1 , ..... , , 
oLJvl.Jm ~-:J~ nbbflvti..i1 EJ-:J1tJLf"l1'\~Hifi'1 b '1itJ litJ1fl11bb vf-:J'\.h~L 'Vlf"l1 'VIEJ '11'\1 fi-:J1tJ'1Jl1oW\9lltJ1n11Lf"l1~~fi'1 Lb~~ " ... ... 
'1-:ifll.JLL vi-:i'lJ1&1 m~'V111-:im')fl~-:i m~'V111-:i~1ru'lJtl l'l~v~'1mt:.m LL ~1-LJ'e:il.l~ 1 ~LLn'l1 n1'lJ1m1 '11 n~-:i'VltJ 

" ' 
~-:i1mL~~l'l°1-:itb~L'Vlf"l e:i1Yi ~'lli1t.J~t.J~l'l~l'l'11vtn11l.l (Manufacturing Production Index: MPI) ~'lJoU 
Bl'l11'1°1tJ~tJA 1'1°1 L ~ '11, Dfl-:Jfl ~-:i ( Inventory Ratio Index) Bl'l11n111'1i' n°1~-:i n11t.J ~ l'l (Capacity 

Utilization Rate) ~'lli1~'1~m1~1v'1~~e:i (Purchasing Managers Index : PMI) ~mUtJ~1~1'~'11f1qJ 
'Vl1-:JLf"l1~~n'16llv-:i 1 'Vlv~1.U~1viYi f"l'V11-:i LL tJ11-Ul.lm16llv1v~1vt~e:ivtvi~16lle:i-:in1fle:il'l'11vtm1l.l1 tJJl1~11l.l 

"' ' 
11 Vt.J~l'J.tlru'1 Lb~ ~11Vn'1l.lvl'l'11'Vln11l.J b tJtJLfl~eMiie:i 1 tJn11~Vll'l1l.Jfl11lJ bf!~ tltJ 1 'Vl1n11b 'IJ~ VtJ LL'IJ~-:J6UB-:J 

' ' 
LP11~!ii'1~1'1'11vtm1l.l LL~~ 1.ULJ1~ne:iu m1~viv11tJ 1vu1v m1-Wl'llm~ l'l'11vtm1l.l~'1~'111 'IJ~ m1l.J'1l.J~'V1Bt.J ~ 
1 tJn11oW \9lltJ1bf"l1~~fi \Iv 1'1'11'Vln11lJ'lJB-:J'IJWL 'Vlf"l1 tJBtJ1fll'l 1tJn11~1tJ1ru~'lJ,jv1'1'11'Vln11l.J'11U fi-:J1tJ bf"l1~~fi '1 ..... , , ..... 

Bl'l'11vtm1l.J'1~ 1 iif e:il.J~'11n'11l.J~ 1 tJBl'l'11vtm1l.l6llv-:ici'1'11n-:i1tJ'1Ci~ LL vi-:i'lJ1~ mL tJtJoLJvl.J~ 1 tJm1LJ-rul1 ~1tJ 
\ \J , \I ..... 

Lrn~L UtJoLJ Bl.J ~ci'1vt-ru'1vivi1r11ri1-:iil1 vt'11 n (weioht) 11l.l~-:i1 eUL U tJ eLJ Bl.J~'IJ1~ nvu1 tJ m11 Lfl11~~m1 
" ~ " 

L'IJ~ VtJLL'IJ~-:imflv 1'1'11'Vln11l.J zj -:i11ii'ii m 1LJ-rul1 ~1tJflf-:i'11'1~1'11l.JoLJBl.J~ci'1lJ~ltJtl91'11'Vln11l.J lJ ~ . f"l. ®ct'ct'~ 
, .... , \J , 

m1'1vivi 1ci'1l.ld tJB 91'11'Vln11l.J ci'1'11 n-:J1tJ'1Ci ~Lb vf-:J'lJ1 ~'1~'1vivi1L tJtJ'IJ1~'11'V1 n ct' lJ 911l.JoLJVL'1tJVLL tJ~'lJB-:J 
' ' 

v-:il'i m1'1vt'IJ1~'lJ1'lJ1~ L ~ v 1~'IJ1~ L 'VI f"liiif e:il.J~ ~tJ ~1tJ~ L tJtJU'1'1UtJ zj,:i'11m1C1'1~Vf vtJm 1l.lci'1f1ru'V11-:i~ 1tJ 
\J .... , 4.1 

vl'l'11vtm1l.lm1t.J~ l'll.J1e:i~1-:il'l° m i1 m L i1 v-:i'11nm1l.Jt:rtJt.J1tJ6UB-:JLf"l1~~n'11~nvi11vt1m-:i'1f1-:im1t.J~ l'l ' ... 
~91'11vtn11l.lii m1L 'IJ~ VtJLL 'IJ~-:i11viL ~1 1vivci'1'11 n-:i 1 tJ'1Ci~LL vi-:i'lJ1~1~'1 vivi1l.J1 LL~1 er flf-:i 1 tJlJ ®ct'o"11 

lJ ®ct'<i'.o lJ ®ct'ct'o lJ ®ct'ct'ct' LL~~ lJ ®ct'ct'~ LL~~\!~ 1~iim1'1vivi1 ci'1l.J~ ltJB91'11'Vln11l.J 1 tJflf-:i~ b 1 tJlJ 
' 

®ct'bct' ~-:JtTtJ '11'\1fi-:J1tJL f"l 1~~fi'1B 91 '11'Vln11 l.J ; ,:i LU tJ'Vli..i1 EJ-:J1tJ 'VI ~ nlii' 1 tJbf"!1~~ fi \!B 91'11'Vln11l.J6UB-:J .... , ..... , 
'IJ1~L'Vlf"l1tJm1~vivi1~'lli1vl'l'11vtm1l.l ~-:i'11LtJtJ~fo-:iLJ-ruLJ1-:ioLJ'e:il.J~lJ ~1tJLL~~r11ri1-:i'1'1vt'11n (weioht) ml.J 

, , \J ..... ::> 

if vl.l ~ ci'1l.J~ 1tJe:i91'11vtn11l.J6ll e:i-:i '11'11 n-:i1tJ'1 Ci &i LL vi-:i'lJ1 ~1 ~ L iJ tJU '1'1 LJtJ tJ v n '11 n if ET-:i<Jl v-:i'\.Jf u L 'IJ ~ VtJ 
" ' ' 

1"1'1~tJfl1B91'11vtn11l.l'11n1"1'1~tJfl1911l.JlJ1911 ~1tJ '11 n ~ International Standard Industrial 
' "' 

Classification of All Economic Activities (ISIC Rev.3) LUtJ ISIC Rev.4 LL~~ 1"1'1~tJri'1ml.Jm1'1vi 

'IJ1~LJl'Vll.J1911~1tJv91'11vtm1l.J ('IJ1~ L 'Vlf"l1'V1V) (Thailand Standard Industrial Classification: TSIC) ... ' 
L-W

0 

B n11l bf! 11 ~'\ti' .u tll.J ~ Lf"l 1~~n '1 B 91 '11'VI n11l.J'1 1m1 () '1 ~VI BtJ Lfl1-:J '1-f 1-:J Lb ~~ n11 m~\11 v ~16ll B-:J 
" ... ' 

'1mtJ'IJ 1~ nvu m1~L 'IJ ~ v tJ 1 LJ 11l.J ~-:i i1 tJri'1 LL~~ t.J ~l'lJi'ru'1~ L nvi~tJ1 vtl.l 

'Li '1 '1 utJ m11 L fl11~'\ti' LL~ ~ 'IJ1 ~l.J1~ t.J ~~'lli1v91 '11vt m1l.J6ll v -:ici'1 '11 n-:i1tJ Lf"l1~~n '1v1'1'11vt n 11l.J , , ..... , 
'1~n1~uu fl e:il.J~1 Ll'l v1L oLJ'1l.J1'1i1v1tJm1'\.J1~m~t.J~if vl.J~ L ~e:i'1~vi1~'lli1~-:i n'111 e:i~1-:il'l°m ~ v-:i L lJtJ'IJ1~'11 

" 
'Vlm~vtJ L ~e:i 1 ~m1'\.J1~l.l1~t.JmL~~1 Lfl11~~~'lloUvl'l'11vtm1l.JL tJtJ 1 '\.Jv ~1-:iiiflrun1~ LL~~() n~v-:iV1tJm1ru , , , \I 

vv'1 -:ihn ml.J 1~uu~-:i n~'1111ii'ii m1'1m1-:i 1m-:i'1f 1-:i'lJv-:i1~uu~1tJ-iJ e:il.l~l.l1i-:iLLl'l0 u ®ct'<i'.rn LL~~ ... " 
u11-:i-rn~1W'U'U 1~'11l.J11()1etl-:J1tJ11ii' B~1-:J~m ~tl-:J 'IJ1~nv'Utl'U 1 tJlJ ®~ct' ci'1'\1n-:i1tJ'1Ci~ bbvf-:J'lJ1~'1~'1~vl1 

' 
ci'1l.J~ 1tJB91'11vtm1l.J 1 vt l.l '1-:it.J~ 1 ~'11'11 n-:i1tJLP11~~n '1 vl'l'11vtm1l.Jiim1l.J'11 L lJtJ~ v-:iii m1LJ-ru 1m-:i'1~1-:i 

' "' ' 
~1tJoLJBl.J~ 1~uum1tl1 L oLJ1oLJB l.l ~ 1~uum1'\.J1~l.J1~t.J~oLJBl.l~m l.J m1ci'1l.J~ LtJv91'11vtn11l.J 1 tJU ®ct'bct' 
..... \I \I \I , 

L~B 1 ~'11l.J 1 1me:i-:i-ru Lfl1-:J'1~1-:iv9l'11 vt m1l.l~ L'IJ~vtJ 1 LJ ~-:i'11nm1-Wl'lltJ1B91'11vtm1l.J~l.i-:i L UtJt.J~l'l.tl ru'1 
' ' ' 



~ijlJ~l'i1b~lJ~.:J;1.J 111'~1.ff b'VlA LtJ fa~bb~~1..11~m·rn 1 Vlli 111..1m~u11..1111·m~~ ~~B~"il1.Jll1~~l11'HU'11rl''\j 
" " 

'IJB.:J famb~~flii.fl1A B1'Vi 1111bb'W~)~\J1~'1JB.:J 1 ·rn b-r~1A1~-(9)~ m1lJ-rr~bb~.:J'Vl1.:Jtl11f1'1 ;.:JrlB 1 ~\n~~1'1J1 
" a~~1V1m1lJ e.J~~.nrusn Vl~aij m1'l.J-rrn tJ~ v1..11A1.:i~~1.:im1e.J~~ Vl~mtJ bb uu51n"il bb uu 1 V11i;1..1 1..1a11"iJ111-d' 

' " ' 
11..111111~'lJ~1111-LJ BlJ ~ b 'ii .:J ~ 11 bb rl Viti 1V.:J11.J ~ 11.J b?l 1W~n "iJ bb~ ~Viti 1V.:J11.Jfl1AbB11"111.J ~ 1lJ 11'1t.i'11 tJ1-ff " ~ 

u1~ 1v"1J1..1'11..1m1ibA11~~b?11w!n"ilbb~~n1V11..1~1..11vu1vm1~(;lJ1..11~1.:i 11\il b'li1..1 '11-U11.:i11..1~m~(;lJ1..111111 

b?11W~n"ilbb~~~.:JAlJbb'IA.:J"IJ1&i 51.J1A11bb'IA.:JtJ)~b'Vl?11'VlV m~'Vl)1.:J'W1UJ"IJJ m~'Vl)1.:Jtl1)A~.:J ~.fl1B~~1'V!tl))lJ 
~ ' 

bb 'IA .:itJ 1~ b 'Vl ?11 'Vl v ~fl 1V1a11111"11 bb 'IA .:itJ1~ b 'Vl ?11 'Vlv ~mAlJ 51..11m11 'Vl v b U 1..1!Ji'1..1 !Ji' a.:i '1~vi11~ uuu~V111 

'1~1111~'Vl~1111b .LJ 1ii .:i.V m.m 1111b :d BlJ 1v.:i'VI~ a 1111b ti~ be.J v-iJ BlJ ~ 1 ~ bbrJV11..1°1 v.:i11..1fl1A f~ 11lJii.:i1~uu 
" " ~ 

tJ1~lJ1~e.J~ ~1lJ1111tJfutJ ~11.JmlJ 1111'1~vi1'11lJ~11.J a ~~1 V1m1lJ tJ bctbct ~1lJ11'1'1~ 1111u~V111 bb~ ~ 
~ ' 

1 bA11~~oLJBlJ~l111U1~11B'lJ n"il 1111L1.:J.:J11.J ~1'll1B~~1Vlm1lJ'V!~Be.J~~.fl rusn~ ijb~lJlJ111~1.J 1 i.Jfl1'W11lJ 
" ' 

bb~~11V~ 1.J~ 11'-J~.:Jb~ B 1 ~ ~1lJ11'1'11~B.:J~'111.Jl111tU ~ B1"ili1 e.J~~· Bvl"IJU B ~~1'V!tl11lJ ~1lJ11'1'11~ B.:J 
' 

1111tJ1~m~e.J~vJ"IJUB~~1V1m1lJ (Simulation Process) ~~B~"iltJ~1m1m.LJ1ii.:ie.J~11111bA11~~.LJBlJ~ 
' " 

fl11~ b?11w~n "ilB ~~1V1m1lJ 1~'Vl 11~ bb~~'Vl 11nm i'.im1lJtJ~a~.nv i11~uu11v.:i11..1e.J~vi'"1Ju a ~~1V1m1lJ 
dJ , , " , 

11..11tJbb'lJ'lJ~ 1.:J ., b~ B 1 ~ mAf ~11..1'111..111~1.:Jbb~ ~'1°11.JfllJ fl1 A fl1A bBl1"/J1.J ~mu1..11111Pi 11W1 ~~ B~"il\J 
" I .. " 

eru1~11au 1111e.J'1 ~.LJ alJ~ ~1lJ1)() 1itJ1~1v"1Jtl"iJ11111111 bA11~~.LJalJ~ b?l1w~n "iJ a ~~1V1m1lJ ~1m1'1 
\I \I \I \I dll , 

11.:J bbe.J1.J 11..11111-W\;lJi.JlB ~~1'V!l1))lJ bb~~'1.:i b~~lJfl1A 111)e.J~ ~B ~~1'Vf 11))lJ'IJB.:JU)~ b 'Vl\311~b&i'lJ1~a v' 1.:J 
' ' 

~B b ~ B.:Jbrn~ef .:i~1..1 ~B~A~ a.:i nu~m1..11111ru bb~~ LA1.:i~~1.:imA1111e.J~ ~~ b tJ~ v1..11 tJ ~~B~"ili.Jb u1..11~uu 
b~Bi.JnV'IJB.:JU)~b 'Vl?111..11~v~ V11 ~.:iif 1..1 b ~B 1 ~m1'1~v11~"1JUB~~1'V!m1lJ ~1lJ1)()~1b i11..11111 b lJ1..1tJ1~'11 

' 
'Vl 11 b~B\Jbb~~~m ~ B.:J bb~~ 11i'1°.:ie.J~tl)~'Vl\J~ a1111'1~vi1~"1JUB~~1'V!tl))lJ)1V b~B1.J '11-U 11.:J11.Jb?l)W~n"il 
' ' ~ 

B ~~1'V! tl))lJ~ 1biJ1.J ~ B .:iii 1111-W \;lj1.J1W'lJ'lJ~1)~1.Jb'Vl131~"/JU B ~~1'V! m )lJ b ~ B)v.:J-ru 1m .:J~~1.:JB ~ ~ 1'V! tl))lJ 1 Vlli 
' ' ' 

muA'1tJnum11-ff 1~uutJ1~lJ1~e.J~ b~lJ~i'.ia~i b~ B 1~~1m1ma.:ifu1m.:i~~1.:i~11..1oLJBlJ~ bb~~ 1m.:i~~1.:i 
\I \j .. \I 

B~~1'V!tl11lJ~b tJ~ V1.J bbU~.:J 1 tJ1tJB1.J1A~1~ 
' 

1£1. 1~t'lth~~.:ir1 • 
b . (9) b ~a'1 ~v111~uutJ1~lJ1~e.J~ 1 bA11~~ bb~~ bb~~.:ie.J~ ~"/Ju B~~1V1m1lJ ~~1m1ma.:if u 1111tJ-rutJ ~11.J ' ~ 

~1lJ m1'1~v11'11lJ~ 11..1a~~1V1m1lJbb~~ m1b tJ~Vi.Jbb tJ~.:i 1A1.:i~~1.:ia~~1V1m1lJ 1'Vlv11..1a1..11A~ 
' ' 

b .b b ~ a'1 ~vi11~uu'11~ B.:J 1111tJ1~lJ1~ e.J~~"IJUB ~ ~1'V!tl)1lJ (Simulation Process) 1~ V~1lJ11'1 
' 

'Vl~~B\Jl111Uf \Jb tJ~ V1.Je.J~ ~.fl rusn ~1'll1'tl ~~1'Vf tl))lJ mlJ~~l11~'V!~B~'111.J 1111ru~'1.:i 1 ~"il~'1° .:Je.J~~ B 
v 0 Cl.I cil QI Q. ' ..:::.. 

tl11"il~'Vl1~"/J1.JB~~1'V!m1lJ'V!1Bl1111bA11~'V!.fl11~b?11W~11"iJB~~1'V!m1lJ 
' ~ ' 

b.'"1 b~B1~fl1Af~ fl1AbBl1"/J1.J ~mi.J1..11111Pi11w1 ~~B~"il1..1ertJ1~11B'lJl111e.JL~oLJBlJ~ ~1lJ11moLJ1~.:J 
dJ \I \I \I 

e.J~tl1)lbA11~~oLJBlJ~fl11~ b?l)W~n"iJB~~1'V!tl))lJ 1~'Vll1~ bb~~'Vll1b1m ijm1lJU~B~nv bb~~ 1 itJ1~ Lv"IJU 
\I dJ , , , 

m. 11~11LU1'Vl111V 

L41V1ii'1~'1JB.:Jm~'Vl)1.:JB~~1'V!tl))lJ 11..1'111..111m.:i bb~ ~'1°11.JfliimA V1ti1 V.:J11.J.fl1A-r~ bB11"/J1.J i111i"1J11111 
" \I dll . 

~~(/\\J 
er'~ 

r)l,~ c:2J~J~-



u Ju u Q 

er.@ \il'"J'tl'"J~')::~ue.J"e.J"\il 

<i'..(9).(9) wuutJ1::m'1e.J'1bb'1::ib1"111::,,;~'lliivlil'11V1m1JJ '-il'TuTu (9) 1::uu 
' 

<i'..<9l.1£i 1::uutJ1::JJ1'1e..1'1~'ll-Uer~V1m1~1t1~V1~e:i '.il1'U1'U (9) 1::uu 
'U 

<i'..<9l.rn 1::uu'-il1'1B.:Jfl11'\.J1::JJ1'1e.J'1~'lliivlil'11Vlm1JJ (Simulation Process) '.il1'U1'U <9l 1::uu 
' 

ci'..<9l.ci'. WUUbb'1Vl'le.J'1~'lliiBlil'11Vlf111lJbb'1::~'lJ-Uer~Vlfl11~1tl~Vl~B '11'U1'U (9) 1::uu 
' 'U ... u qu u u ~ 

er.ID \il'"J'tl'"JVl')::~'Ue.J""'W5 

ci'..1£l.<9l 'VltJ 1 t1'11'UV11'1 bP11'\~~n '1'11lJ11'1tJ1e.J'1 fl11U wm '1e.J'1 bb'1:: fl11l bl°111::,_.;vi''llU B lil'11Vlf111lJ 
~ ' 

bb'1:: vi''lluer ~VI m1 ~1 t1'1 VI~ e:i ~ii m1tJ ~uu ~1'U mJ.Jm1'1V1v11'11JJ::1 'Ue:i \il'11V1m1JJ bb'1:: n11 b tJ ~ tl'U bb tJ".:i 
'U ~ ' 

1m.:i'1~1.:ie:ilil'11V1m1JJ 1Viti1'LIB'U11°1\il 1 tJ1-tltJw Ltl'lltJ 
' 

ci'.. \£J .1£J '11iJ f1'11'UbP11~~fl'1B\il'11VI f111lJ'111J11'1Vl~'1BUfl11'\.Jfo b '\.J~ tl'Ue.J~ \ilJl rus;i '11'V1B\il'11Vlf111lJ 
~ ' ' 

di ' I • • d I I Q.I O Q.I Q di 

\il1lJ~\1jfl1'1Vl1B'1'11'Uf111'1J\il1'1 I (S1 mulat1on Process) Vl'1::'1.:Je.J'1\il Bf111'1 VIV11~'ll'U ~ lil'11Vlfl11lJVl1 B 
., ' ., 

fl111 bl°111::VI.fl11:: bP11~~f1'1B\il'11VI f111lJ 
~ ' 

<i'..1£i . rn V1t.i1 t1.:i1'UV11.:i bP11~~n'1~.:iml°l~~bb'1:: be:i n'll'U \il'1B~'1'Ueruw ne:iu m1e..11 '!Xeif e:iJJ" '11m1'1 
a a \J \J \J 

b .if 1(i.:ie..1" m11 bm1::,,;eif e:ilJ '1.fl 11:: bP11~~n '1 e:i \ii '11V1m1JJ vi''lli1 e:i \il'11V1m1JJ bb'1:: vi''lli1er'1~m1~1 ti~ ~~e:i 
\J a , , \J 

1vi'Vlf1~bb'1::Vlrn 1'11 iim1JJ'\.J'1e:i~nt1 bb'1:: 1-U'tJ1:: Ltl'lltJ'11 neif vJJ'1~.:in~111vl'e:i ~1.:iiitJ1::~V15m~ 
' ' 'U 

er. 15m')~1btJ'l.!-!!1'U I n'lm')~ 

er.. (9) ~ n~1 e:ie:irnb urnb'1::'Ww.it.m::uutJ1::m'1e.Jmb'1::1 bl°111::,,;~'lli1 e:i \il'11V1m1JJ b~me:i.:i~um1'\.J~'Ull ~1'U ' ~ 

\il1l.Jfl11~~v11'11JJ:: L 'UB\il'11Vlf111lJbb'1::f111bU~ tl'Ubb U'1'1Ll°11'1'1~1'1B\il'11Vln')1lJ1Viti1 'LIB'U11°1\il L~tlWUU 
' ' 

'1::~B'l'11lJ11'1~1b ti'Ufl111v!Jv~1'1tJB tlvl'lif 

cr..(9) .(9) 1 b\0111::,,; e:ie:imb uu 1m.:i'1~1.:i~1'Ueif vJJ'1~1'e:iJJ'1 ~v111::uu ~1'Ueif BJJ'11 v1'11JJ11me:i.:i~u 
~ \J ~ \J 

L\011'1'11'1.:ie:i \il'11Vlfl11lJ~ bfl ~'11f1m1'11JJ::1'LI B \il'11Vlfl11lJ 1 'Uu \£Jct.bet. 'VB.:J'11tT f1'11'U'1 ~ &i bb 'IA 'l'll1&i bb'1:: 
' ' 

Ll°l 1.:i'11'1'1B\ii'11VIf111lJ~ '1:: i1f111 b '\.J~ ti 'U bb tJ '1'11'UB'U11°1\il \ii 1lJf111'1~'\.J1:: b.fl Vl lJ 1\ii1 ~1'U B \ii '11VI f111lJ 
' ~ ' 

('\.J1::bVJP11Vlt1) u \£Jct~ (Thailand Standard Industrial Classification :TSIC 2009) Vl~B TSIC \lUU 

tJfotJ1.:i~ 1'1 ~'V e:i.:i'11iJn.:i1'U'1 ~&i bb 'IA.:i"ln&i 
' ' 

cr..<9l .1£J ~1bti'Um11e:i'UV1~e:iV-1t1eif e:ilJ" b eif 1~ ~1'Ueif e:ilJ" 1 Viii b'li'U .LJe:iJJ"m m 'Ufl11~~vr1~'lli1 e:i \il'11V1m1JJ 
\J \J~ \J \J , 

I.I cl dcJ I.I 

bb'1::'VBl;J'1B'U I Vlbf1tl1'VB'I 

er.. (9). rn 1 b\0111::,,; e:ie:irnb uu 11"11.:i'1~1.:i~1'Ueif e:iJJ"~~e:iJJ~ ~vr11::uu ~1'Ueif e:iJJ'1ertJ1:: ne:iun'1 m1 h.:i.:i1'U 
~ \J a \J \J 

b ~B 1 'tXG11lJ11'1tJ11 tJ1 m 'Ufl11fl1'U1'1J~'llUB\il'11Vlm1lJ 
' 

ct. <9l. ci'. ~WJ'U11::UUtJ 1b eif 1 bb'1::U'U'Yi f1oLJBlJ'1\il1lJ bb UU bb 4.:ieif BlJ'1 fl11UW f1BU fl'1f111L1'1'11'U11tl b~ B'U 
'U 'U 

(bbuu 1 . .:i . ~) '11Vl~rn41V1tT1~ertJnu&i.:i1'Uvi'1'Ueife:iJJ'1 (Back End) ~~BJJ\il11'1'1e:ium1JJ'1f1~e:i.:i'Ve:i.:ieife:iJJ'1 
\J d..J \J \J \J 

1 'Ub-de:i.:i~'U b 'li'LI m1u'UVineif e:iJJ'11ii1"11uc11'UV1~B 1ii'1 n~e:i.:i b ll'LI~'U 
'U 'U 

ct. (9) . ct -w WJ'U11::UU\il11'1'1BUl°111lJ(1 f)~ B'l'VB'loLJ BlJ'1 m1'\.J1::ne:iun '1fl1111'1'11'U~ b oLJ1lJ11 'U~1'UoLJ BlJ'1 
\J \J ~ \J 

'11Vl~rn41V1tT1~ertJnu1l-!!1'Uvi' 1'UoLJBJJ'1 (Back End) b 'li'LI fl11\il11'1'1vum1JJ ~~'\Jn ~'Ve:i.:ieif vJJ'1~ bb\ilf1~1.:i 
\J d.J \J \J 

'11f1oLJBl,j'1~1 11 U'VB'lfl'1fl11 h.:i.:i1'UVl~Bbb\ilf1~1'1'11f1eif Bl;J'1'V B'lf1~lJ~\il'11Vlf111lJ bU'U~'U 



ct. (9). b oWw.J'\.J1';j~'\J'\Jfl1';jU';j~:IJ1'1 (:.J(l lii''1JtiB 1'1?f1'VI m~l.Jl'111Jl.J11'1'Hi1'U TSIC LL'1~?f 11J1';jtlfl1'U1 ru/ ' ... 
LL?f ~'l fl111J L tJ~ EJ'ULL U'1'leJm1m11JmB'\Jfl')l.J (Coverage) 'Vl~B J 1'VIU fl 1 'LI fl1';jfl1'U1rutii''1Jti~1'1?11'Vlmdl.J 
(Weight) 

ct.~ Plfl'131 BBmL '\J'\JLL'1~oWw.J'\.J1';j~'\J'\JU';j~:IJ1'1i:.J'11ii''1J-Lle4 ~~fl1';j~1EJ~~~ El L ~ mB.:if u fl1';jtJf u\'J \i1'U 
~ ... 

l'111Jfl1';j~~v\'1'111l~ L 'UBl'l?f1'Vlmdl.JLL'1~fl1';jLU~ EJ'ULL U'1'l Lfl';j.:J?f~1'lBl'l?f1V!m';jl.J 1vm1 'LIB'U1fll'1 L~EJW'\J'\J , ' 
"il~ tJlB'l?f 11J1';jtl ~1 L 'U'U fl1';j 1~B tl1'lUB EJtii'.:i\1 

ct.~. <9> 1 Lm1~y;- BB mL '\J'\J LL'1 ~~ ~v\' 1 Lfl';j .:i?tf 1.:i \i1'UoLJ Bl.J '1 '11V1f 'U fl1';jU';j~l.J1'1 i:.J'1 tii''1J\i e4' ~ ~fl1';j ... ~ ~ 

~1 EJ~ ~~ B Vi' ?11mdmB.:if u 1rid.:i?tf 1.:iB l'1?11V1m';jl.JVi°Ln~"iJ1nmd'111l~ 1'LIBl'1?11V1m';jl.J 1 'Liu ~ctbct 'llB'l 
' ' 

'11Ufl'l1'U?f '1~ LL vf 'l'1J1~ LL'1~ Lfl';j'l?f~1'l Bl'l?f1'VI fld';jl.JVi° "il~i1 fl1';jL tJ~ EJ'ULL U'1'l 1 'U B'U1fl I') l'lll.J fl1';j~ ~Ud~ L.f1Vl 
' 

1J11'1';j\i1'U TSIC ... 
ct.~.~ iw.J'U1d~uumdtJd~l.J1'1i:.J'1tii''1Jtier~~n1d~1EJ~~~B 1'111Jmm\i1'U Ts1c L ~B 1-ti'L tJ'UiB1J'1 

~ ... ~ 

ct.rn Plfl'131 BBmL '\J'\JLL'1~oWw.J'\.J1';j~'\J'U'11'1 B.:Jfl1';jU ~~:w1'1 i:.J'11ii''1Ji1Bl'l?f1'Vlmdl.J (Simulation Process) 
' 

1'111Jl.J1m~1'U TSIC L~ EJ?f 11J1';jtlVJ~?f B'\JoLJBl;J'1 fl1';jtJfu L tJ~ EJ'Ui:.J~ 1'1Jl rusn ?f1'1J1~1'1?f1'Vlfld';jl.J l'lll.l~llJ fl1'1 

'Vl~B?fm'Umdruvi1.:i 1 ~i1i:.J'1vlEJfl1';jL u~EJ'ULL u'1.:i'llmmri~l'1?11'Vlm';jl.J 
ct. ct Pl fl'l31 BBflLL '\J'\JLL'1~oWw.J'U1';j~'\J'\JLL?f ~ 'li:.J'1 tii''1J\i Bl'l?f 1'VI fld';jl.J LL'1 ~tii''1J\i er~ ~fl1';j~ 1EJ~ ~~El L ~EJ';jEJ.:Jfo ' ~ 

mdtJfoll \i1'Ul'111Jfl1';j~ ~v\'1'111l~ L'LIB l'l?fl'VI fld';jl.J '11'Vl'ruerfou~md (Front End) LL'1~ L ~1V1u1~ ~tJ n u~.:i1'U 
~ , \J \J ~ 

~1'UoLJB1J'1 (Back End) L~EJoWw.J'\.J1';jU LL '\J'\Jfl1';j LL?f ~'li:.J'1oLJB1J'1 lii''1JtiBl'l?f1'Vlm';jl.J LL'1~1ii''1Jti~~ ~fl1';j ~1EJ~ ~~B 
'\I '\I \J , '\J 

1~LU'U 1tJl'111Jl.J11'1';j\i1'U TSIC ~?f11J1';jtJUfoLtJ~ EJ'UdU LL'\J'\Jfl1';jLL?f~'li:.J'11~'Vl'11fl'Vl'11EJil~ L°1i'U ?f1'1J1Bl'l?f1'Vlfld';jl.J ... ~ ' 
i:.J~l'lnru'1 '111.:inm 'Vl~m1EJ~'U~ LtJ'UtJi''U L~B 1~mm~t11 Lfl';j1~~m1~L\31';j'!3\in"iJB1'1?11V1m';jl.JnuV1 nV1i.11EJ.:i1'U ... , ' 
V11'lL\31';j'13\in"iJ'lJB'l 1 VlmL'1~vl1.:JU';j~L Vl\311~ ... 

ct.ct Plfl'131 BBflLL'\J'\JLL'1~oWw.J'U1 Application Programming Interface (AP!) ~ULL'\J'\J RESTful ';j'Jl.Jfi'l 

fl1~iw.J'U1W'\J'\J'\J~'Vl1';j~~fl1';ji1VJt L°1i'U fl1';j'lJEJff4'1J11'1/fl1';jB11'1J11'11-ti AP! fl1';jLtl'\J log fl1';j';j1EJ'l1'Ui:.J'1 

fl1';j1-ti.:J1'U AP! LU'UtJl'U ~?f11J1';jtl~1L 'Ll'Ufl1';j 1~tii'.:id 
ct.ct.<9> oWw.J'U1fl1';jL~Bl.JLEJ'loLJBl;j'1~1EJ Application Programming Interface (AP!) ~ULL'\J'\J RESTful 

' ' di I Cl! d tJ' 

"il1fld~'\J'\J'l1'\.J'Vl';jEJ'Vl'U1EJ'l1'UV1LflEJ1'lJB'l 

ct . ct.~ oWw.J'U1';j~'\J'\J'\J~'Vl1';j~~fl1';ji1VJt L°1i'U fl1';j'lJBB11'1J11'1/fl1';jB11'1J11'11-ti AP! fl1';jLtl'\J log 

fl1';j';j1EJ'l1'Ui:.J'1fl1';j1-U.:i1'U AP! L U'UtJl'U 

ct.ct.rn ?f11J1';jt11~u~fl1';j Application Programming Interface (API) L~mi:.JmL'W~oLJBl;j'11~nu 
'VliJ1EJ'l1'U.f11flf ~ .f11fl LBfl'1J'U LL'1~'VliJ1 EJ'l1'U.yj° L~ EJloLJB'l fl1EJ11'i'LL 'UltJfiu~1 'Ul5'';j';jl.J1.fi'U1'1oLJBl;J'1.f11flf~ 
l'lll.JLL 'U1V11'l'lJB'l'W';j~';j1'1JUqjqJ~ fl1';j'\J~'Vl1';j LL'1~ fl1~ 1 ~'\J~fl1';jfl1flf ~i:.J,1'\.J';j~'\J'\J~~~'1 'W.131. ~ctb~ 'lJB'l 

'11un.:i1'Uiw.J'LI1f \iu1'1~~~'1 ... 
ct.b fl1';jVJ~?fEJ'\J';j~'\J'\J (Software Testing) 'lJEJ'l';j~'\J'U1'LiiB ct.<9> - ct.ct L~B1~';j~'\J'\J?f11J1';jtJ1-ti.:i1'U1~ 

Bti1.:iiitJd~i1V16mY1 

ct.b'll ~~vl'1iBn1'Vl'U~fl111Jl'i'B'lfl1';j'lJEJ'l';j~'\J'\J (System Requirements Specification) LLi:.J'Ufl1'W 

m~LL?tim.rn (Data Flow Diaoram : DFD) LLi:.J'U.f11'WLL?f~'lfl111J~l.JoW'\.JB';j~'Vll1'loLJB1J'1 (Entity Relationship 
~ ~ ~ 

Diagram : ERO) 'W"il'U111fldl.JoLJBl;j'1 (Data Dictionary) •1m{?11ri'~ (Source code) 'lJEJ.:J';j~'\J'\J LL'1dU';jLLml.J 



~~a'llvi~ vi~-:i 1 i.J·mml.l~ b~ m-Va-:inum'j~w.J'U1'j~tJu ('11n) Ai1 amdu1~1'jbb~~vi bbm~uu Ai1amd 1 i-:i1m~uu 
, \I \J '\J 

1'LI'j'\.Jbamn'jbb~~ Flash Drive "ii'1'U1'U rn '1JV11viv~-:iw,.1vi~mll'U~'U~'Vli'Ua-:i'11i.Tn-:i1'UbPl'j~'3n'1B1P1?11~m'jl.J 
\J , ~ , 

cf.c:i ri 1 tJ'Vl a vi a -:i r1fl11l.Jfii1'U n1'j 1 'll-:i1'U d~ u ui.J d~ l.l1~11J ~ bb~ ~1 b m1 ~ v1 v1 'lli1 a IP1 ?11~ m'jl.J d~ u u 
~ ~ 

'IJWl.J1~11J~~'ll-Ll~-;Jvimd~1tJ-;Jvi~a d~uu"ii'1~a-:imdth~m~11J~~'ll-Llv1P1?11~m'jl.J (Simulation Process) 
. ~ ' 

d~uu bb?lV1'l!IJ~~'lli1a1P1?11~m'jl.J bb~~~'ll-Ll ~ -;J vimd~ 1v-;J viiff a bb~~fl1'jtJ1 md.U Bl.J~ b ti vi'Ua-:iw1.h v-:i1'U ' ~ ~ 

mfl-r'31'LI'j'\.JbbtJtJ API ~-:id 
"' ~ 

cf. c:i. C9l -;J V11 ·1.rn fl1'jeJtJ'jl.Jrl1 tJ'VlB Vl B'l rlfl11l.J~\9l1'U fl1'j 1 i-:i1'U WtJtJ i 1-.1bbrlb~1~,j' 1~~Vl bb~'j~tJtJ 
~ ~ ~ 

(Ad min) 1vivn ~ b .LJ1~1l.JvtJ'jl.J bb~~/~~aarnl.l~1'U~ a B b~ n'Vl'jvt1 n~ml.lm1l.lm1l.lb ~m~?ll.J'UB'l?lm'U fl1'jru 
~ 

u'1'1u'U 'j'Jl.Jn'U"ii'1'U1'Uh.ii.!avn-i1 cf fl'U 
' 

cf. c:i . ~ -;J vi 1-.1ii n1'jeJtJ'jl.J ri 1 tJ'Vl avi a-:i r1m1l.J~ ii 1'U fl1'j1'll-:i1'U 'j~tJtJ i 1-.1 bbrl b ~1~i11v1'11i.Tn-:i1'U 
~ 

bPl'j~'3n'1a1P1?11~m'jl.J~~m~1~i.!1~~i.Jnu~-:i1'Uil1'UoLJ'al.J~ (Back End) 1vivn~b-V1~1l.Jau1l.Jbb~~/~~aarnl.l 
-- , \J d.J 'U \J 

~1'U~BBb~n'Vl'jvt1n~ll11l.lfl11l.l b ~l.J1~?ll.J'UB'l?l'11'U fl1'j ruu'1~U'U 'j'Jl.Jn'U"ii'1'LI1'U hJi.!a tJ n11 C9lcf fl'U 

"' Q,/ q Q,I' Q, 

b. ~1'l11V1n-~m .. ·a1 

b.C9l n'j~tJtJDWl.J1~11J mb~ ~1 bm1~'1-1~'1J-d BIP1 ?11~ m'jl.J b ~ ma-:i-ru fl1 'j'\.JfotJ '31'U\P11l.J fl1'j~ Vlvl 1'11l.l ~ fo 
' "' 

BIP1 ?11~n 'j'jl.J bb~ ~ fl1'jb 'IJ~tJ'Ubb'IJ~-:i 1m-:i?1~1-:ia1P1?11~m'jl.J 1'Vlv1 'LIB'U1fl\P1 
' ' 

b . ~ ii 'j~tJtJ'IJ'j~l.J1~11J~~'lli1~ -;J VJfl1'j~ 1v-;J viiff a b ~ ma-:ifumdi.J f utl '31'U ml.l n1 'j-;j' Vl'Vl01'11l.l~ L 'U 
~ "' 

a IP1 ?11~m'jl.J bb~ ~ fl1'jb i.J~ tJ'Ubb'IJ~-:i Lfl'j-:J?l~1-:ia1P1?11~m'jl.J 1'Vlv1 'LIB'U1fl\P1 
' ' 

b.bn n'j~tJtJ"iJ1~B'lfl1'j'\.J'j~l.J1~11J~~'lJ-dall1?l1~nd'jl.J (Simulation Process) \P11l.Jl.J1\P1d'31'U TSIC LVltJ 
' "' 

?l1l.J1'j'1'V1Vl?lvtJ-LJ' Bl.J~fl1'j'\.Jfrni.J~ tJ'UllJ~IP1.tf rusn ?l16ll1B\P1?l1~nd'jl.J IP11l.JnVJ fl1~~~B?l'11'Ufl1'juJ\Ji 1'1 '1 v1n 
\J , VJ \J 

llJ~t'iamd b i.J~ tJ'U bb i.J~ 'l'U a-:imfl BIP1 ?11~m'jl.J 
' 

-v.cs'. iid~urnb?1vi-:i11J ~v1'1li1a1P1?11~ mdmb~~v1'1l-Ll~ -;J vimd~ 1v'1 viiff a bvi ada-:if umdi.Jf uu '31'Uml.l 
' ~ "' 

fl1'j-;Jvivh'11l.l~L'Ua1P1?11~m'jl.J '11~fu~-ruu1md (Front End) bb~~b~1~i.!1v1~i.Jnu~-:i1'Ui11'UoLJBl.J~ (Back 
, \J \J d.J \J 

End) 1vi vi w.J'U 1'j'\.J bb uu fl1'jbb?l vi-:i!IJ ~.u al.J~ ~'ll-Ll a 1P1?11~ nd'jl.J bb~ ~~'lli1~ -;J vi n1'j ~ 1 v-;J viiff a 1-.1bll'LI1 'IJ1P11l.J 
\J \I , \I 

l.J1\P1'j'31'U TSIC ~?l1l.J1'j'1'1Jfob'IJ~tJ'U'j'IJbbtJtJfl1'jbb?lV1'l!IJ~ M~mn~mviJ~ 
"' ~ 

b.cf nm'jiw.J'U1 Application Programming Interface (API) ii.JbbtJtJ RESTful 'j1l.Jfi-:Jm'jiw.J'U1 
.c:it. Q.J Q ..:! 

'j~tJtJUd~1'j'1VJ fl1'j?l'V15 

b.b nm'j'VlVJ?leJtJ'j~tJtJ (Software Testing) 'UeJ'l'j~tJtJ L 'UoLJB cf.(9) - cf.cf b ~a 1-.1'j~tJtJ?l1l.J1'j'11 .ff-:i1'U 

1ila~1-:ini.Jd~~'Vl6n1~ 

b.~ lJfl1'jrl1tJ'VlBV1B'lrlfl11l.J~vl1'Ufl1'j1.ff-:i1'U'j~tJtJ1'UoLJ'a cf.C9l - cf.cf 1-.1er~b~tJ1oLJB'l ~-:id 
~ ~ 

b.~. (9) ii n1 'jeJtJ 'jl.J'1°1 tJ'Vl a via 'lrl m 1l.Jf ii 1'U n1'j 1 'll-:i1'U 'j~tJtJ i hfan\'11~ir 1vi' er Vl bb~ d~ tJtJ 
~ ~ ~ 

(Ad min) LVltJlJ ~ b oLJ1~1l.JBUdl.J bb~~/~~BeJtJ'jl.J~ 1'U~ BB b~ n'Vl'jeJtj n~ \P11l.Jfl11l.Jfl11l.Jb ~l.J1~?ll.J'UB'l?l'11'U fl1'j ru 
~ 

U'1'1U'U 'j'Jl.Jtl'U"iJ1'U1'Uhli.!avn11 cf fl'U 
' 

-v .~ .~ iJ fl1'jeJtJ'jl.Jri1 v'Vlavia-:i ri"fl11l.Jf i11'Umd 1 .ff-:i1'Ud~uu i 1-.1bbn b ~i~i.!1v1'11i.Tn-:i1mm~'3n'1 
~ "' 

a1P1?11~m'jl.J~~m~1~iJ1v1~i.Jnu~-:i1'Uil1'U-U'al.l~ (Back End) 1viviJ~b.V1~1l.JatJ'jl.Jbb~~/~~aaudl.J~1'U~a 
, \I d..J \I \I 

Bb~nmat1n~IP11l.Jfl11l.lb ~m~?ll.J'UB'l?lm'Umdruu'1'1U'U 'j'Jl.Jtl'U"iJ1'U1'U hJi.!a vn11 C9lcf fl'U 
' 

~J ~ [11>\".IJ 

~ ?-lt) J.r ~ 



g-J, bb~'Un1~~1blj'U~1'U 

1~~~b1'11fl11~1L\1'U-:J1'U <i L~tl'U 

"11.<9l Pim~n e:ie:irnL 'IJ'\JLL"~~~'U11~uu 

i.J1~umi:.Jmm~1 LA11~~1'l'"Ut1 e:ivi'11V1m1ll 
' 

L ~ e:i1 e:i-:i f u n11i.J full '51'U ml.l m 1~ ~vt1 
"' 

'11ll~ 1 'Uti V1'11Vlfl11l.JLL"~fl11Li.J~ ~'ULLD"\l 
' 

cf "' "11.l!J 13lfl~1 tltlnLL'\J'\JLL"~'W~'U11~'\J'\J 

i.J1~l.J1"i:.J"l'l'"Ut1~~~fl11~1~~~~tl 
" 

L ~ e:i1e:i-:if u m1i.Jf uu '51'Uvi1l.lm1~~vt1 
"' 

'11ll~ 1 'UtiV1'11Vlfl11l.JLL"~fl11L i.J~ ~'LILL i.J",:i 
' 

"11.rn Plfl~1 tltlnLL'\J'\JLL"~~~'U1W'\J'\J 

~1"ti-:in11i.J1~ll1"i:.J"~"Ut1tivi'11V1n11ll 
' 

(Simulation Process) Vlll.ll.l1V11'51'U 
"' 

TSIC 

V Q CV q 

U'1~-:Ji:.J"~"1l'Utl~'11Vlfl11l.JU"~~"1l'U 
' 

tr~~m1~1~~~~e:i L~e:i1e:i\lfum1i.Jfu 
" lJ '51'UV11l.Jfl11~ ~vt1'11ll~ 1 'UtiV1'11Vl fl11l.J 
"' ' 

'11wfo ~H'uu~ n11 (Front End) LL"~ 
" 

L~1VlU1~~i.J~'\J~\l1'U~1'UsLJtll.J" 
" ~ " 

(Back End) 

"11.er Plfl~1 tltlnLL'\J'\JLL"~~~'U1 

Application Programming 

Interface (API) 1DLL'\J'\J RESTfu l 
" 4 V .- CV .:::ii. .::{ 

11l.Jfl-:Jfl11'W~'U11~'\J'IJ'IJ1Vl11'1~fl11'1'Vlli 

L-li'U fl11'1Jtlt111fY1V!/fl11t1'4fY1V11-ff API 
~ 1~ 

fl11Lfl'U log fl1111~-:J1'Ui:.J"fl11 "1l-:J1'U 

API LtJ'U{;)'U 

"11.b fl11'Vl~'1tl'IJ1~'\J'\J (Software 

Testing) '1Jti-:i1~uu 1 'UoLJ'e:i er.<9) - er.er 

"11."11 ~ ~v11.Ue:i n1Vl'U~m1l.J{;) e:i-:i m1'1Je:i\l 

1~'\J'\J (System Requirements 

Specification) LLi:.J'UJ11'Wm~LL'1sUm.J" 

(Data Flow Diagram : DFD) 

... ..i 
bflil'U'VI 



(Entity Relationship Diagram : ERO) 

'W"il'U1'U ml.loLJ Ell.J ~ (Data Dictionary) 
' " 

6/lEJ{?ILrlVl (Source code) '1Jtl\lJ~'\J'\J 

bb~ ~ 1 tJ d bbml.l'VI~ EJ'll V1~V1~\l1 tJ d bbml.l~ 
' 

bn. v1-V El\l n'\J m d-w l'lJ'U 1 d ~'\J '\J ( '11m 

r1i1EJf11J'\J~Vl1Jbb~ ~Vlbb~d~'\J'\J r1i1Elf11d 
" " " 
1'11'11'\.JJ~'\J'\J 

\!1'\.Jd~'\J'\JUJ~m~t:.J~ bb~~i bm1 ~~~'llii 

El 1'1?11Vlmdl.l d~'U'\JUJ~l.l1~t:.J~~'lli1 
' er '1Vlf11d~1 v'1 Vlef El d~'U'\J "il01~ El\l f11 d 
" 

(Simulation Process) d~'U'\Jbb?IVl\lt:.J~ 

~ 'lli1El(11?I1 Vlf1 ddl.J bb~ ~ ~'lli1 ~ '1 Vl f11d 
' " 

~ 1 v'1 Vlef El bb~ ~ f11J'\J~ md-V Bl.l ~ b lJ V1 
" 

'1JEJ\l'VltJ1 V\l1'U.f11fl-r,'11 'U~Ubb '\J'\J API 

~-~ ~\lJ1V\l1'Uf11JUD~\l1'Ub i1B\l~'U 
(Inception Report) 

,, 
I I/ lJ QJq 

~. C9lo ?l\lJ1V\l1'Ufl11l.Jf111Vl'U1flJ\l'Vl C9l 

(Progress Report 1) 
,, ' 

~.C9lC9l ~\lJ1V\l1'Ufl11l.Jn11Vl-U'1fl-r\lVl \!'.) 

(Progress Report 2) 

(Final Report) 

c;;: , .. :nJtJ'j~l.J1W ('j1tJ~~LBtJ~'j~tJL'IJfl1fl~t.nn) • 

.. d 
L.-iv'IJ'VI 

\l'\JUJ~mru ~,~o~,ctoo '\J1'Vl (bbUV1~1'UbbUV1bb?l'Ubn1~'U~1~EJV '\J 1'V1'11'U) 

~. nT'a~'ll.lvtJ'l1'1.J 

b 

~- C9l \l1'U\l1Vl~ C9l ~\ll.JEJ'\J.f11V 1 'U C9l b~El'U '11'U'1Vl"il1f11'U~\l'U1l.J 1 'U~q)qj1 hlbbfl J1V\l1'Uf11JUDU~\l1'U 
bi1'eN~'U (Inception Report) '11'U1'U C9lo 'llV1 'W~Ell.lbvl~Bb~f1'VlJEJUf1~ ~iklfm111tJd~f1'iJ'\Jvl1V 

' ,, 
~ . (9) . (9) bbt:.J'U md~ 1 b U'U\l1'U61i\l bb?IV1\lei \l bb 'U1'V11\l/J1V~ ~ bB VVloV'Ul'l EJ'Un 1d~1 b U'U\l1'U bb~~d~ v~ b 1m 

md~1bDm1'U1'Wmd~19l!'U1J~'\J'U?11J?l'U b 'V1P1~'1lti EJ(1)?11V1mdl.l b ~mB\l-r'\J 1m\l?I~ 1\lEJ(1)?11V1mdl.l 1 V1l.J 
' ' 



ti.lei ~1\J~ 'Wl~ lei ~~l.J8'Uil1V 1 tJ rn L~8tJ '1u'1~'0J1n1tJ'1~tJ1l.J1 m1'ryry1 1~LLfl 11V~1\Jfl11l.Jfl11'\llU1 
fl~~~ (j) (Progress Report 1) '11tJ1tJ (j)O 'It~ Yi~8l.J1~~BL~nVl18'1n'1 ~iiLd8V1Tt.b:m8u~1v 

ci.lei .(j) fl11l.Jfi'll'VIU1n11~mn 88nLL'U'ULL'1~Yr\9lJtJ1)~'U'UU)~l.J1'1t:.J'1LL'1~1 Lm1~v1vi''1li18~'11Vlm1l.J 
' 

ti. lei. lei fl11l.JfiuV1u1 m1~ m~n 88 n LL uu LL'1~~\9lJm1~uutJ 1~m'1t:..1'1 vi''1li1er'1~ m1~1 v'1~~8 
\I 

ti. lei . rn fl11l.Jfi'UVIU1 m1~ m~n 88n LL uu LL'1~Yr\9lJtJ1wuu'11'18 ~m1tJ1~m'1t:..1'1vi''1li18 ~'11'\ll m1l.J 
' 

(Simulation Process) ~1l.Jl.J1~1;i1tJ TSIC 
"' 

ci.rn ~1tJ~1~~ rn ~~l.J8'Ufl1V1tJ b L~8tJ '1u'1~'11n1tJ'1~tJ1l.J1tJG1'tyry11~LLn 11V~1\Jfl11l.Jtl11VIU1 
fl~~~ lei (Progress Report 2) '11tJ1tJ (j)O 'It~ Yi~8l.J 1~~BL~nVl18'i1n'1 ~iiLd8mtJ1~n8u~1v 

ci.'1'1.(j) fl11l.Jfi'UVIU1n11~mn 88nLL'U'ULL'1~Yr\9lJtJ1)~'U'UU1~l.J1'1t:.J'1LL'1~1 Lfl11~v1vi''1li18~'11Vlm1l.J 
' 

ci.rn.lei fl11l.JfiuV1u1m1~m~n 88nLL'U'ULL'1~~\9lJtJ11~uutJ1~m'1t:..1'1vi''1li1er'1~m1~1v'1~~8 
\I 

ci.rn.rn fl11 l.J fi'UV1U1m1~m~1 88nLL'U'ULL'1~Yr\9lJm1~uu'11'18~m1tJ1~m'1t:..1'1vi''1li18~'11V1m1l.J 
' 

(Simulation Process) ~1l.Jl.J1~1;i1tJ TSIC 
"' <di I.I 4 Q.J Veil QJQ 

<i.rn.Ci'. fl11l.Jfl'U'\lltJ 1n11Pl m~n 88nLL'U'ULL'1~Yi \9lJtJ11~'U'U LL'1~~t:.J'1~'1ltJ 8~'11Vln11l.J Lb'1~~ 'lltJ 
' 

~ '1~m1~1v'1~'1f 8 L Yi 818~fum1tJfuu ;i1tJml.Jm1~~v1'1'1°1l.J~ t tJ8 ~'11V1m1l.J '1°1V1fu~fuu1m1 
\I ""' , " 

(Front End) LL'1~L~1V1u1~ertJnu""&i~ 1tJ~1tJ-LJ'8l.J'1 (Back End) 
\I d.J \I 

ci .rn .ct fl11l.Jfi'UVIU1n11~n'N1 88nLL'U'ULL'1~Yr\9lJm Application Programming Interface (API) 

~ULL'U'U RESTful 11l.Jt=i~m1Yr\9lJm1~uuu~m1~~m1~YlB 
<i.rn. b fl11l.Jfi'UVIU1n11Vl~'18'U1~'U'U (Software Testing) 

<i. rn . ~ bLt:.JtJ m) ()
0

1VVl8~ 8~ ff fl11l.J f rJl 1\J n 111i~1\J )~'U 'UU1~l.J1 '1 t:.J ~ LL'1 ~1 Lfl11 ~,,,;-Iii' '1li1 
\I 

8 ~ '11Vln11l.J 1~uutJ1~l.J1'1t:..1'1li1'1li1tf~~m1~1v~ ~sf 8 1~uu'11'18~m1tJ1~l.J1'1t:..1'1li1'1li18 ~'11Vln11l.J 
' \I ' 

(Simulation Process) 1~'U'ULL'1~~t:..1'1vi''1li18~'11V1m1l.JLL'1~li1'1li1er~~m1~1v~~~8 Lm~m1u~m1oLJ8l.Jmu~ 
' \I \I 

'1JmV1t11v~1tJmflf ;i 1 tJ)ULL 'U'U API 
"' \I 

ii.Ci'. ~1tJ~1~~ Ci'. ~~l.J8umv1tJ <i L~8tJ i!u'1~'11n1'tJ'1~tJ1l.J1tJG1ryry1 tJ1~n8u~1v 
ci.Ci'..(j) 11m1tJOD'U'1l.J\j1cU (Final Report) LL'1~ Flash Drive '11mtJ (j)O 'It~ ~iiLd8mtJ1~n8u~1v 

(j)) m1~\9lJm1~uu'111'1m V1Plvi''1li18~'11V1m1l.J L ~818~fu Lfl1~'1~1~8~'11V1m1l.J 1 Vlli 
' ' 

lei) t:.J'1n11n11Vl~'18'U1~'U'U (Software Testing) 1~'U'U'111'1tJLV1Plvl'1li1~~'11Vlm1l.JL ~8 
18~fu tm~'1~1~8~'11V1m1l.J 1Vlli 

' 
rn) '11U t:..1'1m1'11V V1 8~8~fl fl11l.Jf ~ 1\J m) 1 i ~1\J) ~'U'UU1~l.J1'1 t:..1'1 bL'1 ~1 Lfl11 ~v;- Iii' '1li1 

' \I 

8~'11V1m1l.J 1~uutJ1~l.J1'1t:..1'1vi''1li1~ ~~m1~ 1v'1~sf8 1~uu'11'18~m1tJ1~m'1t:..1'1vi''1li18~'11Vln11l.J 
' \I ' 

(Simulation Process) 1~'U'ULL'1~~t:..1'1li1'1li18~'11V1m1l.J LL'1~vi''1ltier~~m1~1v'1~~8 LL'1~m1u~m1oLJ8l.Jmu~ 
' \I \I 

'1J8~VIU1V~1tJ.fl1flf;i1 tJ1U LL 'U'U API 
"' \I 

~.Ci'..lei rirl8m11i~1tJ1~'U'U rirl8n11'U~Vl11LL'1~~LL'11~'U'U LL'1~ Flash Drive '11tJ1tJ rn '11~ 
\I \I \J , 

<i.Ci'..rn 1~'U'U'111'1tJL V1Plvl'1li18 ~'11V1m1m ~ 818~fo Lfl1~'1 ~1~8~'11Vlm1l.J1 Vlli ~ ~tJ1~n 8'Uvl1 v 
' ' 

(j)) 1~'U'UU1~l.J1'1t:.J'1LL'1~1Lfl11~Y11i1'1l\18~'11Vln11l.J 
' 

lei)1~uutJ1~l.J1'1t:..1'1vi''1li1er'1~n11~ 1 v'1~~8 
\I 

rn) 1~'U'U'11'18~m1tJ1~m'1t:..1'11i1'1li18~'11Vlm1l.J (Simulation Process) 
' 

Ci'.) 1~uuLL'1~~t:..1'1vi''1li18~'11V1m1l.J LL'1~li1'1li1er'1~m1~1v'1~~e:i 
' \I 



~~ m..Jm1'1-:illv'U-LJ' e:in1V1'Ul'lfl11ll~ m fl11'1Je:J'l1:::'U'U (System Requirements Specification) 

bbe.J'Um~m:::bb'1-LJ'e:il.J'1 (Data Flow Diaoram : DFD) bbe.J'U.ll1~bb'11'l'lfl11ll~ll~'U61:::V111-:i.LJe:ilJ'1 (Entity .., ::, .., 

Relationship Diagram : ERO) ~'1'U1'\.{mll.Vm,i'1 (Data Dictionary) 6lle:i1'11ri'l'l (Source code) 'lle:J'I 

1:::'\J'U Lb'1::: 1tJ1LLmllV11e:i'lJl'l~l'l~-:i1tJ1LLmll~ L~ m-LJ'e:i-:in'Um1~l'l!'U11:::'U'U (~1ii) 1mtJLL'U'U1 vM~h~ nV11e:ii:Jn~ ' .., 

Clit.t .:::..OO.I II 

@o. m1Lum11m..:i'U'11Vl'ltHl1'U'11..:J 

m1L'Lin~1m~'U'11V1frn1"U41-:i mJ-:iLlJ'U ~ -:i11'1 Ll'ltifi141-:ibbvl'1:::-:i11'1'1:::~1tivi1l.ln1V1'Ul'lb1'11 ~-:id 
(9)0.(9) -:i1l'l~ (9) Lll'U-;;i1"U1'UL~'U1'U'5m1~e:iti'1::: <9let '1Je:i-:i1-:iL~'Ufi141-:i~-:iV1lll'l Ldmrf'U41-:i'1-:ille:irn1'U .., 

'111'1~ (9) .n1ti 1 'U (9) b~e:J'U i!'U«\11'11n1'U'1'1'U1ll 1 'U~tyry1 bb'1:::1"1ru:::m1l.lm1vi11'1f 'U~'1~b~'U'llv'Uf'U-:i1'U 
-:i11'1~-:in'111 LL~1 

<9lo.b -:i11'1~ b LlJ"U-;;i1"U1'UL~'U1"UeJ'm1~e:iti'1::: bet '1Je:i-:i1-:iL~'Ufi141-:i~-:iV1lll'l Ldmrf'U41-:i'1-:ille:irn1'U .., 

'111'1~ b mti1'U m b~e:J'U i!'U(;'\11'11n1'U'1'1'U1ll1'Uiryry1 bb'1:::1"1ru:::m1l.lm1m1'1f'U~?l~b~'U'llv'Uf'U'l1'U 
" ' ., 

-:i11'll'l'lnm1Lbm 

<9lo.m '111'1~ m blJ'U-;;i1'U1'Ub~'U1'UBm1~e:JtJ'1::: met '1Jtl'l1'1b~'Ufi141-:i~'l'Vllll'l bd e:i~fo41-:i'1-:illv'U-:i1'U .., 

'11\11~ m mti1'U b b~tl'U i!'U«\11'11n1'U'1'1'U1ll1'Uityqi1 bb'1:::1"1ru:::m11Jfl11Vl11'1f'U~'1~b~'U'lJe:J'Uf'U'l1'U 
" ' ., 

-:i1\1ll'l'lnm1LL'11 

<9lo.~ -:i1l'l~ ~ Lll"U-;;i1"U1'Ub~'U1"UeJ'vi11~e:iti'1::: bet '1Je:i-:i1-:ib~'Ufi141-:i~-:iV1lll'l Ld e:i~fo41-:i'1-:ille:irn1'U .., 

'111'1~ ~ mti 1 'U ci b~e:J'U i!'U«\11'11n1'U'1'1'U1ll 1"Uiryry1 bb'1:::1"1ru:::m1l.lm1m1'1f'U~'1~b~'U'llv'Uf'U-:i1'U 
-:i1\11~-:in'111LL~1 

@ii. fiTU~\J 

'\111n~f'U41-:i1ll
0

?11ll11Clvl1'11'U1'!Xbb~1b'1~'1.fl1tl1m1'11vi fl1'\ll'Ul'l 1 n 'Uityry141-:i bb'1:::~11'11-:iir-:ilJ1vi' 
'Ue:im~ niruru1 ~f'U41-:i'1:::~m'll11:::fi1tJf'U 1 'IXLLri~1141-:ib lJ"U11ti1'U 1 "UeJ'm1~e:iti'1::: 0.(9)0 (Pl'Utl'11'1'Vl~'IP1'Utl) 

".., \I \I \I , \I 

• ti QJCV GJd o t.I ~ GJ c1vdo IJ ~Cl 
'1Je:i-:i111"11m'11-:i 'U'UCJ 1'1'11n1'UVlm'U fl1'Vl'Ul'l b 1mLLm L?l1'1'1Je:J'l'l1'UV'l1ll?I tyty1'1'U Cl'l1 'UV1Vl1'11'Ubbm b?l1'1'11'1 

@1£1. b~v'U1"1J1'Um'l~1Lil'U..:i1'U 
<9lb .<9l ~'1J~VJB1"U1:::'U'U'l1'U~~fu41-:i1m-:im1 Vl'1e:Jl'l'1'U~'lJ~VlB6lle:ivJ~hn{ fiiie:i Le:in?111~1-:i ., 'lle:J'I .., .., I 

1:::'Urn1'U~\l'Vllll'l 1'U-:11"U41-:i1m-:im11 '!Xvimll'U'lle:i-:i'11ii'n-:11'ULP11~~n'1e:ivi'11V1m1ll ... ' 
<9lb.b 1"Umru'41"11"1'1.n1ti"Ue:inn'111eJ'1-:iV11e:i 1i~VJ5L~tin~e:i-:i11'1 111iim1'1:::Lnl'l~'ll~VJB V11e:i~VJ5um 

L~tJJtl'Ul"le:JlloW1bV'le:i{ 'Vl1e:i'lle:ivJLn{~b?l'Ue:i ~fo41-:i~e:i-:ivi1Li:J'Um1~-:itJ1 -:i L~e:i1~m1n'111 eJ'1-:iV1~e:im1b~tJn~e:i-:i 
~-:in'1111:::r'U~'U 1 tJ 

<9lb.m ~ ·fo41-:i ~ e:i-:i 1ll"u 1'11'UV1,j -:i'11'U 11'1'\ll~ e:ivT-:J VllJ l'l'lJ e:i-:i.LJ tll.J '1 vi b n' ti1.V e:J\I n'U 1::: 'U'U '11'UvT 'l'\lll.J \11 .., .., 

1"U-:11"U41-:i1m-:im11 tJ be.Jmb ~~ v11.J'1 V11e:i1L1"111:::~tJ1:::m'1e.J'1b~e:im1~'U 11'1 1ll°11m1m:::vh~-:in'111'1::: 
b lJ'Um1V11tJ1::: 1ti'll'1'V11e:i tll°nmll 

<9lb.~ ~f 'U41-:i~ e:i-:if'UtJ1::: n'Ul"l11ll'dTil'l'U n~~e:J\l'lle:J\11:::'U'U~~l'l!'U11"U-:11"U41-:i1m-:i m1~l'l!'U11:::'U'U .., ' 
?111'1'1.Jb Vll"l~'lliie:i vi?11V1m1llb~ e:i1e:i-:if'U 1m-:1'1~1-:ie:ivi'11V1m1ll1 'Vlll° b ll'U1:::ti::: nm (9) ti ii''U« 1'1'11n1'U~ 

' ' 



CilO 

I q_, Q 

@m.~U1V~1U~~u~~~vU 

fl €1'1'111'1'U L 'Vl P1 LL(!~ ~'1JULP11'\~Hin'1 Ell1l'11Vlm1l.J '11'11 fl'l1'ULP11~~n'1 El\1l '11Vlfl ))l.J .... , .... , 

@<C. ~~tl~~1v~tl~f'11~11~~1~i"fo 
Cil<i'..Cil '11'11 fl'l1'ULP11~~n '1€1 11l'11VI m1l.Jih~uu1.h~l.JJ(le.J(I 1 Lfl11~,,; LL(!~ LL'1vi'le.J(l~'1JUB 11l'11Vlfl ))l.J ... ' ' 

LL(l~~'1Ji1~'1vifl11~ 1CJ'1 vi~ eiVi
0

'11m1mei-:if u m1'\Huu ~1'Uml.J fl11'1vivi'1~1l.J ~L'Uei11l'11VI m1l.1 LL(!~ 
~ ... ' 

m1L u~CJ'ULL U(l'l Lfl1'1'1~1-:ieil1l'11V1m1l.11'VlCJ1 'LIB'U1fll1l 
' 

Cil<i'.. l!:i '11'11 fl'l1'U LP11~~n '1B l1l '11VI m1l.1ih ~uu"il1" ei-:i fl 11'\.J 1~m"' e.J(I ~'1Ji1ei11l'11VI m1l.1 (Simulation ... ' ' ' ' ' 
Process) Vi'11m1'1'11"ei-:i'1m'Um1ruVim'1iie.J"~ei~'1Ji1~l1l'11V1m1lJ (MPI) '11fl'1m'Um1ru~1-:i 1 Vi'1~ 

I I ell. ' q 

'1-:Je.J(I l1l Elfl111 Lfl11~Wl11 ~ ~P11~~fl'1ell1l '11VI fl 11l.J ... ' 
Cil<i'.. rn WU1CJ'l1'U'Vl1'1 LP11~~n'1~'1.fl1 fl-r ~LL(!~ LB fl'lJ'U (1)~eJvi'1'Ut:ru1~ fleltJ fl11m ~-rr Ell.J(I '11l.J11m .LJ 1 fi-:i 

.... .... \I '\I \I 

e.J(I fl111 Lfl11~,_.;.LJ Ell.J(lfl11 ~ LP11~~n'1 ell1l'11VI m1l.J ~'1J\1 ell1l'11Vlm1lJLL(l~~'1JUer ~vifl11~ 1CJ~vi~B11'i''Vl fl~ 
'\J .... , , '\J , 

LL(l~'Vlfl nm iim1l.J'\.J(lvvi.ti'CJ LL(!~ 1.Uu1~ LCJ'1Ji.1'11floLJBlJ(l~,:i fl"'1111'i'ei~1-:iiiu1~~'Vl5n1Yi ' ~ 

... 
Cilcf.Cil l.Jfl11l.J'11l.J11'111l1l.Jfl~Vll.J1CJ 

Cilcf. l!:i b.iL U'UtJflfl(l~lJ(l~(\1CJ 
' 

Cilcf.rn b.Jeitj1~Vll1'1 L~ flfi'1 fl11 

Cilcf. Ci'. b.JL uwifl fl(l"lt-:iei ~ 1~V111-:i ~fl )~~u m1~'U-Vei L'1'U eiV11vv1'1~t11t111 n'\Jwu1 CJ'l1'U"ll ei-:i-r! 11-B'1fl 111 

L tiei-:i'11fl L U'Ut:r~b.i ~1'U rnrusn fl 11U1~ Lil 'Ue.J(lfl1)Ufl '\J1i '11'U"lleJ'lt:ru1~ flel'\J fl1)(1)1l.J1~ Lu CJ'\J~ -r ~l.J'U(1) ~11 fl1) 
'\J d..J \I .... 

m~'Vl11-:i fl11fl~-:i n1V1'Uvi ml.1~U1~fl1P1 Le.J CJ LL Yi1 L 'U1~'\J'\J Lfl1 ei-d1 CJ'111'1'U L 'Vl P1"ll v-:i ml.Ju t11"ll fl m-:i 

Cilcf.ct hiL U'U'\J flfl(I~ '1'1m~'\J~el1 n 'UU ru"ll11CJ~eiervf-:i-:i1'ULL(I~ 11'1LL~'IL1CJ'U~el1 ~L U'Uervf-:i-:i1'U"lJel'I 
, '\J , "' '\J '\J 

Vlth CJ'l1'U"lleJ'l-r~ 1'LI1~'\J'\J Lfl1ei-d1 CJ'111'1'U L 'VlP1"ll B'I ml.Ju ru"liflm-:i "lt-:i11l.Jfi-:ii1~'\Jfl fl(l~t:rvl-:i-:i 1'U L lJ 'U~'U '11 'U 
.... "' " 'U , 

t:r~vim1 m1l.1m1t:r~vim1 t:r'\J~V111 t:riirl1'U1'11 'LI fl11~1L i1'U-:i1'U 1 'Un'1 m1"1Jei-:ii1~'\JflAmT'U1ii'1CJ 
\I '\J \J '\J , 
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