
b~e:i.:i 'll'a::m1 ~ -a1f11~1.:i1fl-a .:i m'a'a::uu1 bfl -a1 ::~,je:i :uft b \;j e:i'll-a:: bil'U A' n fl.n1-w m-a'll-a::ne:iu n1il m-a.n1 fl eJ(Pl i;nvm -a'a:u 
~ . 

~1f!15t1-a~n1~'a1f11~b~n'v1-ae:iilna Ce-bidding) 

~,i( n.:nu bf'11-a~:ofi lil ei \91?!1 VI m1:u ii fl11:U tJ -a~ ?t.:i f1lil~tJ1~ m ~ -a1flT•il1.:i bfl 1.:i n T:i1~uu1 bfl11 ~~.if ei:u r;:i 
"" • 'U 

b~eitJwb:iJ'Ll~nCJm'l"lm1tJ1~neiufililm1mfl~\9l?11V1m1:u ~1CJ15tJ1~m19111fl1Bb~nvi1ei'Lln'G1 Ce-bidding) 

11fl1nm.:i'lleJ'l'11'1.J~1'1 1 'Llfl11U1~m~11fl1fl~.:id bll'Llb~'l.J~'l~'l.J ®0,000,000 'U1Vl (~uf11'1.J'U1Vlli'1'Ll) 

rn. 1:Wmh~wh.:ib~nrh1m1 
'U 

@:. 1:W b U'Ll'Uf1 f16'1zj.:iei ~1~V111.:it1 m~~um1~'Uoff ei b~'Ll eiV1~eiv'i1iru ru1 nuV1'Ll1 CJ.:J1'U 01rn.:i~:o Hoti'1f1111 
'I 'U 'U QI Q,I d.ll 

b~eJ.:ilil1nbll'Ll~~hl~1mnruevlm1tJ1~b:iJ'l.Jt:-J6'1m1tJ~u~.:i1'1.J'lJeJ.:i~tJ1~neiun11\9l1:1J1~bUCJ'U~~~:u'Ll\9l~11m1m~vi11.:i 

m1fli;r.:in1V1'1.J~ \9l1:u~tJ1~mf'11 b~CJ bb ~1'1 'Ll1~uu bfl~wd1CJ?t11?1'1.J b Vlf'1!'lJei.:in 1:uuru~nm.:i 
' v 

ct. 1:Wbll'Ll'Uflfl6'1zj.:i~m~~~ei 111'l.JUru~11CJzjei~~.:i.:i1'Llbb6'1~1~bb:[.:i b1CJ'Llzjei 1 Vlb lJ'Ll~~.:i.:i1'1.J'lJei.:iV1ti1CJ 
'I 'U 'i QI 'U 'U 

.:i1'1.J'lJei.:i~~ 1 'Ll1::uu bf1~e:i~1 CJ?t11?tmrf'11'lJ ~.:im:uuty~nm.:i zj.:i11:u~.:iiJ~~ f1f16'1~ ~~.:i.:i1'1.J b u'l.J~'Ui:i1'1.J~~~ m1 

n'a1:Ufl11~~~fl11 ~'U~Vl11 ~iJeJ'1'1.J1~ 1'Llfl11~1b'Ll'Ll'l1'1.J1 'Llfi~fl11'lJeJ.:JtJ&i'Uflfl6'1~'1.J~1CJ 
'U 'U 'U . 'l 

~- hlbll'Ll~ilt:-J6'1tJ1~ 1CJ"lltl~1:un'Llnu~~'Ll-if m?t'Llm1fl111CJ~'Ll~b.if1~'1.J.if m?t'Llei 1 Vlbbn~1ii'n.:i1'1.J 
'U ' 'U 

I 

bf'1!1~:on~ei\9l?f1V1m1:u ru 1'LltJ1~mi"f tJ1~ m~11fl1B b~ nvi1ei'Ll n'G1 Vl~ei hJ b ll'Ll~ m~v'i1 m1eJ'm U'Llm1-U~·1n1.:i m1 
"" ' 'U 

bb~.:JoLJ'Ll11fl1eJ ~1.:i b ll'Llu11:u 1'Llm1tJ~~m~11fl1B b~nvi1ei'Lln'G1fl~.:id 
~- hJbllmrl~~'UbeJn~Vl~Vl~eJfl11:U~:Utl'l.J zj.:ie:i1~tJ n b?tu1:WCJm.J:ff'l.Jm6'11 'VlCJ bl'Ubb~~:O'U16'1'lJeJ'l~~'l.J 

'U I 'i d.J 63 'lJ 

-iiei b?t'Uei 1~ilfl1i.:i?tr;:i~ be:in~'Vltbb6'1~fl'.J1:u~:u n'l.J b°1l'Ll11~'Ll 
I ' 
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(9)0. er~'LioVB bG'l'Lieil'i'~Nli'l-!!'Vl:::b u ~J'U 1 'Lii :::'U'U~l?l6ilei~l?l~1-!!.fl1flf~~1 CJB b~fl'VliffWfl 61 (Electronic 
~ ~ 

Government Procurement : e-GP) 'lJe}.:Jm:Uut1]"1iflm'l 

(9)(9). ~~'LI-V'mG'l'Lieil'i'~.:ib u'Uer~ilm1:uf fl11mzjCJ16ll1ru~1'Lib 'Vlfl 1'LI1i;:i~miG'l'Ub'Vlff. bbli'l:::fl11:utli;:ieil?l.ii'CJ 
'U i 'U 'U u 

~1'Ub'Vlfl1'Ll1i;:i~G'11iG'l'Ub'Vlff (Cyber Security) 
' v 

<9>®. er~'LI-V'mG21'Lieil'i'ei.:iil:ui;:iri1G21vi6'llei-!! nlil mi 191.:iii 
~ ~ q 

(<9>) mru~~'Uoif mG21'Limu'Utl&l'Uflflli'l~~l?l~.:i:ff 'U!'l1:uflf1VJ:u1CJ 1 'VlCJ zj,:i 1~~\?l'Vl:::b uCJ'Libn'Ufl11 <9) ti 
'U I 'I dJ 

~ei-!!il:ui;:il°i1G'l'V16'llv.:i n~ fl1 i ~1 fl t:-Jli'l~~.:ii:::Vl11.:i~'LI'Vl~'W ~G'l'V1TI~fl~1 CJ'Vlif ~'LIG'l'V15 ~tli1flf11 'LI-!!'U bbG'll?l.:i~1'W::: fl1ib~'Wviil 
'\J 'I I 'I 'I d..J ~ 

fl1il'li1~~'UiB'lbb°iX1 zj,:iliJ~~eJ'lbbG'll?l'l~1bU'W'U1fl <9> lJG'l~Vl1CJrlB'W1'W~~'WoifmG'l'WeJ 
' q 

(®) mru~~'Wf v bG'l'WB bU'Wi'l&ll.Jflflli'l~~~~.:i~'Wm:Ufl!J'Vi1l1CJ 1 'VlCJ zj,:i~.:i 1:Wilmi';i1CJ'l1'W'l'UbbG'l~.:i 
~1'W::: m';i b~'Wn'Um:u<W'w.i'U1u';inlilm';i1io11 1~'W1i11';iru1fl11r\'1VJ'LI~:ui;:il°i1'llei-!l'Vl'Wlil~'Vl::: b uCJ'LI 11?l CJ ~~'Woif ei bG'l'Wei~ :::~ei-!!il 
~ , I 'U 'I 'll 

'Vl'Wlill?l'Vl:::buCJ'U~b~CJfl"ll1-;i::::ui;:iri1~'WbL1K11:W~1fl11 tv 1K1'W'U1'Vl ru i''W~~'WoifmG'l'LIB 
'I 'U 'I I 

. (rn) ~1Vlf'Ufl1:1~~6ffei~~~1'lfl~'l'Vl~.:J~iJ1.:ib~'Wbfl'W ctoo,ooo 'U1Vl~'W1tJ mruer~'WoDBbG'l'WB 
' ~ 

bU'W'Uflfl'li'l5-;i-;i:U~1 b~CJW~11ru11i11fl~'IT.:i~ei~'U1eJ-!!Uru"lib~'Ut:·hfl 1:iJ bfl'W cio 1'W nei'LI1'W~'WoDBbG'l'WB bl?lCJ~mil b~'W~1fl 
q ~ 

fl'lb Vl~B 1 'Wut1J"lin'W1fl11b U'W~i;:iri1 <9); 1 'W ci'. 'llm~i;:iri1.:iutl1:::mru'llm 1fl1.:im1Vl~B';i1CJm1~~'WoDm?l'WeJ 1 mb~~~fl~-!I 

bb~::l'Vl1flbU'Wer6/l'W::lfl1';i~~Gffv~l?l~1'lJ~eibU'Wm~~'Ufl11A~b~Bfllil~~eJ'lbb?l~'l'Vl'IT'l~B~'U1B'lUru"lib~'W~1fl~il:u~ri1 
'U . 'U u 'U 

lii'.:ifl~11Bflfl~.:i'Vl~.:i 1'W1'Wi;:i.:i'U1:u1 'W~~t1J1 
(ci'.) mru~~~'UoV B b?l'WeJ 1:iJiJ:u~A1?lVlTI'lleJ'l n~ fl1-;iVl~BVl'Wlil~'V1~ b U CJ'W Vl~eiiJ bb~1:iJ b ~ CJ'l'l"lel~ 

cu I 'U q 'I 

I I I I I I I 

lil~b-ii'1~'W-D'm?l'Wei er~'W-ilm?l'Wel?11:u'i1t1'llm.:ib~'W~m~el 1~CJ~ei-!!il1.:ib~'W~'Wb~ei <9) 1 'W cs:'. 'llel.:i:ui;:il°i1-!!utl1~:u1ruVi~'W 
21 v 'U I I I l'U 

-D'm?l'Wel 1 'Wflf .:Jir'W (~'Ub~elVin'W1fl1';iJl1CJ 1 'Wtl1~ b 'Vlf!Vl~m~'W'\ll'WVl~el'U~~'\11b~'WVl'W'Vl~flvif"WtlVi1~-rum.1ru1!'l1 ~ ! 'I 'I 'I u 

tJ-;j~ flel'U nlilfl11b~'Wvim ~eim1"W1ru~~ bb'li'l:::tl';i~fl el'Uu1nlilioY1t1';i:::n'W!'l1:utl1~ fl1ff'llel.:Jn'W1fl11bb vl-!!tl1~ b 'Ylff 1 vi CJ 
'I ; 'I 

m:u11 CJ~B'U~~Vl b~'UVl'U~5'U1 fl1';ibb vl.:itl1::: b Vlff 1 VlCJ bb~'l bl CJ'U 1 ~Vl11'U 1~ CJW~11ru1~1 fl CJB~ b~'W11:U'lJB'l1'l b~'U~'Ub~el~ 
q ' 

~1'11flnw 1 muf'U';iel.:J V1~el~~1'!!rn1'W?11'll1fo';iei.:i (mrul~f'U:Uel'UeJ1'U1~1i11fl~1'!!rn1'W 1 V1ru) zj,:ieieifl 1 ~bbner~'W 
~ ~ ~ 

oifm?l'Wel '!!ufi.:i1'W~'W-ifm?l'Wel 1:Wbn'W !cio 1'W) 

(ct) mrum:u i(<9>) - (ci'.) 1:iJiJ.:il°lu1.Unumrutii'.:i~el 1 utl 
: 

(ct.~) er~~.ifm?1'WmlJ'WV1ti1CJ.:i1'W'lJel.:i~~ 
~ I ~ 

(ct.tv) ti&J~ fl fl'li'l~~~ ~.:i~'Wm:u fl!JVlm CJ 1 vi CJ~el ~1~Vl11.:i m1~'U~ n~ m11'11:u 
' : 

"W1~116llut1]r[&lrX:ui;:i~mCJ (uu'UVi <9>~) '1"1.ff. ®ctb<9> 

er~'W-if el b?l'Wei ~el .:i ~'W-if ei b?l'W el bbi;:t::: bG'l'W el 11fl1vi1.:i1:::'U'U~ l?lGjel ~ l?l ~1-:i m fl f ~~1 CJ B b~ fl'V11elti n ?11 'W 
'\J I . ~ 

., d 
·1'W'Vl 'W. 
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~~'W-ffel ... 
~ 



-m-

., 'I "" 1 v.d ~ 1 tf • ~ di ~?f'Ub"il?f1l.l1':itl~':i1EJ6'l~LeJCJ(;l \;l'VlbTU 61!1'1 www.01e.go.th vmi www.gprocurement.go.th Vi':ieJ 

?feJ'\Jtl111'Vl1'1 b 'Vl':ifl'l"Jvl'Vil.J1CJb6'1"1.I o ®<9:'.mo b~o~ ~B b~o~C9>Gn 1 'LI1'Ubbi;l~b16'11':i1"lln1':i 

tor_ com@oie.go.th V1~€Joti€J.:i'Vl1.:i1P1111~m11uqi6linm.:in1V1'U(;lfl1CJ1 'Ll1'U~ 

ti\9l?f1Vim':il.l"il~:ff bb"il'l':i1CJ6'l~b~CJ(;l~'lfl~11~1'U'Vl1'1bl'\J 161!~ www.oie.go.th Vi~ti www.gprocurement.go.th ' . 

1'LI1'U~ 



tein~1-a·1.h::m~-a1F111ij1-:i~1E115'1..1-a::n1~-a1F11~til11'Vl-aeiilmf ·ce-bidding) 

~ 
b~"ll'VI ..................... .. 

'l..l-a::n1~-a1F111ij1-:i1Fl-a -:i m-ai ~'Vl1-a::uu 1 tF1-a1::\.f ~ei :IJ~ t ~eith::dh.1A'nv.n1~m-a'll-i::neiu n'<il m -a . .. 
.f11Flel\;llil1'Vln'a'a:IJ . -

.... ~ 
~ .:J Tl.I 'VI .............................................................................. . 

?l'1lrn.:11'Ubf"11~~n"ilt1\91G'l1V1m1:1J ~'1~a 1 ·1.H1b~f.ln11 "IA'1un'11'U" iiR11:1Jth=:G'1'1l"l"il~tlwmvi111"JT•~'1'1 "' . 
lfl 1'1m1"5'~vi'11~'Uu1bfl11~if-Ua:1Ja b ~atl1~ dJ'UPl n w1 Tw m1tl 1~n H'Ufl"il n TH11f.le:J \91G'l1'V! m1:1J lii'1 f.11fitl1 ~m ~ 

. ~ ' 
~1fl1~b~ nyi~ffWQ'1- ~~-bidding) ru ?l'1tl'n'11'Libf"l~itj1n"il~\;IG'l1'V!fi1'iW 1~tiii-U'tibb 'LI~i11bba ~.nan1V1'U~ ~'1~a 1 ulf 

··-.. ;_. ~ .. ~ 

@. teinf;l1"atb 'Llt1Vf 1meinfl1-a'l..l-a::m~-a1 F11il t~n'Vl-aeiilniA · · 
@.(9) 11f.la~baf.l~~a'Ub'lJ\91'lle:J.:J'11'LI~'11m'1n-i1 (Terms of Reference : TOR) 

c§i.~ bb 'U'U 1'UbG'l'Ua11fl~vin1vt'LI~11l 'LI1~'U'iJ-.5'~6ilmi'rrii'1.:i:t"l 1ri-t~v11 f.IBb~ n-v11ai'ln'1 
.... ... 

C9l.rn bb 'U'UG'IUHU1"il1.:J 
"'"' 

@.cs:'. bb 'Uti'Vltl'.:i~e:i~1th~n'U 
(@) V1~ntJ1~n'Um1bG'l'Lim1~1 

(~) vt~ntl1~n'LilKqiqi1 

@.cr 'UVJi'Jm:iJ 

(@) ~~:W~mtl1~ 1f.l'!Jtl~1:1Jn'U 

. "' 

(~) m1oii'~'lJ11'1f111bb'li'1oiJ'Ua~1'1blJ'LI'511:1J . 

·(9). b bb 'U'Uuru~banG'l11~n 1vt'LI~ 11l 'LI1~'U'U-.5'~~a-:5'ri1i' 1.:imri-r~~1 f.IB b~ nvi1ai'l n~ 
"' . "' 

' 
(@) uqi~banm1?i1'UVi (9) 

QJ .:::I: I d 

(~) 'Uqj'llbe:JfiG'l1';iG'l1'UVl ~ 

C9l.~ bbt:.J'Uf111vl1.:J1'U 

... 
h@ :1Jf111:1JG'l1:1J1)f;1(;11:1Jfi~'V!:IJ1f.I 

~.~ 1iibll'U~flfl(;'l~:IJ(;'l~r;'llf.) 

l!l.rn 1ilatjwV111.:ib~nn"ilm1 

l!l.cs:'. hi\ lJ 'LI'U fl fl a~'1 a~1~vt11'1u m~~'U m1 ~'WoUfl b?l'LI eJ'VI ~eivh'1ru ru 1nuV1i11 f.1'11'LI 'lJ fl '1-r :o 
, 'U 'U QI v d.9 

11i1fl111 b ~e:J'1"il1 f1b ll'LI~~hJ e.JTW bnru61'1n11tl1~bil'LI ~rn n 11t1 QU~ -1TW'!Je:J-1~'\.J1~ nau n11 \911:1J1~ bU f.I u 

~-r~:IJ'LI \91~111111 m~Vl11'1 m1ri~'1 n1V1'U ~l'i 1:1.J ~tl 1~f11f"lbt:-J mb '1"11 b 'U'i ~'lJUbfl~e:J°ll1f.I"111"1'Ub Vlf"l 'll eJ'1 muu ru~ nm '1 
"' . "' 

. her. 1ilbll'LI'U flria~'1um~'U~a lrl'Uuru~11f.l~eit:rvi.:i-1Tt.ma ~ 1~bb..r'1b1f.l'LI~ei1~b'iJ'U~v1'1'11'LI 
, 'U 'I v 1\1 'U 

'!Je:J'1vti11f.1'11'U'lJa'1-r~1 'LI1~'U'U bfl~a"ll1 f.IG'l11G'l'U b vi f"l'lJeJ'1 m:iJu ru~ m11-:i zj'1'i1:W fi-l'Ll~'U fl fla~ ~.y1'1'11'LI b U'LI~'LI ?i1'U 
- d.S QI 'I 'U 'I 

~"5'~1111 m1:1Jm1~~~m1. v.i'U~V111 v.J:Wa1'U1"il 1 'Lim1~1b il'U'11'U 1'Un'11111'lJe:i'1ti~'UflflatY'U~1f.J Y 
'U 'U 'U 'U - 'I 

. ~.b :W11ruG'l:1Ju~ bba~1ii:W~ n~ru~~ eJ'1W1:1J\911:JJYlflru~nn:w fi1'i'U bf.l'U1f.lf11.1~vi~e:J~vi~1 
bba~ m1'U~V111-WG'I ~111ri-r~n1vti.i~ 1 'U11'1ln"il"il1'Ub 'U n~1 

' "' ' 
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®.gi1 LlJ'Uil~uAAae.Jiie:n:iiY1fu~1-:i-:11'U~tl·~rnm~11FJ1~b~nvm1iln'1~.:in'111 
• \l . 

®.~ hJ b lJ'U e.J:IJ t:-J a U1~ bCJ"IJlJ ~'J :Un~ nu e.J~'UoUeJLG1'UeJ11 CJ ~'U ~ L-iJ1~'U-iJ eHG1'U fl 1-H' bbrl'111J M1U 
\l \l . 

ru 1'LI.tl1~mP1tl1~m ~111°11~ L~ f1'1'11fliln '1 'Vl~fl hl L lJ'Ue.Jm~v\'1m'ieJ'Wb ll'Um1-LJ~~11.:i m 1LL 'll.:i-LJ''Ufl~1.:iL U'Uu11:u 
. v v \l 

1'Un11tl1~m~11m~~~f1'1'11flilf1~Af.:ii1 

· h~ l:W biJ 'Um~Hrnflni1'Vl~'Vl~flm1:ufi':un'U ~.:iin~tl5 L?lu1:W CJfl:u:ff 'UP11a 1'1'1m1mLi;lf~u 1a 
I • I _ '\I ff 'I I.I · d.ll 

'lJfl.:Je.J~'UoUfl b?l'Ufl 1~:1Jfh'G1.:i1 Vf?la~ bflf1i1'1'16bba~A'J1:Ufl:U n'Ub oil'U'J°11J'U . 
\l ' 

®.(9)0 . e.J~'UoUflb?l'Ufl~~'UoUflb?l'Ufll'U1UbbUU'lJfl.:J "fi11n11~1:ufi'1" 1Jifl.:Ji1Aru?l:UU~ ~.:id 
~ 'U 'I 

mru~oUfl(>lf1a.:i1~V111.:ie.J boU1~'J:Ufl1n1'Vl'U~ 1 VI~ bii'1~1:uf1111CJ t~11CJ'Vlrt.:iLiJ'Ue.J L-il1~1:ul"i' 1'Vl'1 f1 
\l \l \l 

oUfl (>] na.:i1~V11°1.:i~ b off 1~1:uf11'1 ~ ~ fl.:ii1m1 rl1'Vl'U ~&1 ~G'i1'U 'V'.l-LI'1~ bbi;t~m1:u-ru ~ ~"IJfl'U 1 'U tl~:u1uwi'U ~.:J'llfl.:J · 'V!~fl 
I Q.I iii.I I i/. Q.I . I 21 ii I ii .d 

:ua A1 m:ul;'lruru1'lJfl.:J t:-J b 'lJ111 :uA1V1a nm nm 1t:-J b 'lJ111:u A111 CJ fl'U'Vln':l"1 !:l cu QI QI '\I cu . q 

mru~ i fl(>lna.:i1~V11°1.:i~ b-U'1~1:ur11fi1V1'U~1VI« biJ1~1:ul"i' 111CJ 1~11CJV1rt.:iLiJmr L-il1~1:ul"i' 1V1'1 n 
\l \I \l 

fi'1 fl11~1 :u fi'1i! 'U~ fl.:J 1 ~t:-Ja .:l'.'lJ~fl.:J~ b off 1 ~1:ul"i'1V1'1 m1 CJ b~ CJ~ LiJ'Ut:·,JanU'll fl ::ir~ fl11~1 :uf11~~'U-ilfl bi;'l'Ufl 

ri1'Vl~UoUfl(>lf1~~1~'Vl11.:ie.J b off 1~1:uf11VibJ1~ fl1VIU\il 1Vf e.J boU1~'J:UA111CJ 1~LiJ 'U~ b-iJ1~1:uf11V1'1 f1 . cu . 'U cu 

~ b oU1~'J:UA1VJf111CJ'1~1Jifl.:i:!:1Aru'1:UU~A1Utl'J'U(>11:U b~fl'U 1'lJ~rl1'Vl'U~111 'Ub fl f1'111b 'ilru"IJ'J'U 'Vl~fl'Vl11.:ii'1m 'ilru"IJ'J'U 
'U 'I 'I . QI QJ 

mru ~-rr fl(>lfla.:J~~'Vl11.:i~ L-il 1~'J:UA 1rl1'Vl'U~ Miim1:UflU'Vl:l.J1CJ~ boU 1~'J:Ufl111CJ1~11CJ'Vlrt .:i 
\l \l 

b iJ'U~~'Uim'1'Ufl 1 'U'U1:Ufi'1 m1~1:ul"11 m1~'Uoff m'1'UB~.:i n'1111:WIJieJ-:iiivnT.:ii'1fl:i.ifl'UB1'U1'1 

~1'Vl~U off fl(>] na.:i1~V11° 1.:i~ b .LJ 1~'J:U fl 1~bJ1~ tl1V!'U \il 1Vitib.LJ1~'J:UA 1 ~1CJ b\il LiJ 'Utl~ 'UoLJ fl bi;'l'U fl 
\l \l \l 

~ b oLJ1~'J:U A1'VI f111 CJ'1 ~ #1 fl.:ia.:im CJijfl~fl b 'U'VltJ.:J~fl:U flUel1'U 1'1 b vrrr boLJ1~'J:UA111CJ1\il11 CJ'Vlii.:i b iJu~~'UoLJ fl b?l'l.l fl 
\J •. \J 'U 

b 'l.l'l.!1:Ufl'1f111~1:ul"i'1 

h (9)(9) t;gu.LJ fl b'1'l.l fl~ fl.:J a.:i'VI~ bu CJ'U 1 u1~uu"5' \il6/lfl"5'\il~ 1-:im ri f~~1 CJ~ b~f1'VI1flil n&f (Electronic 
\l . ~ 

Government Procurement: e - GP) 'llfl.:im:uu~:iinm.:i 
' " Vd ii 5ll /Cf I .:::it. .:::ii. Q./ ..::i 

hC9l® ~CJ'l.l'lJflb'1'l.lfl(>lfl.:J:U~aA1'!'Vlli'lJfl.:Jf1'1fl11 \il.:J'U 

. (C9l) mru~g'l.loLJflb'1'l.lflbiJ'Uil~'4AAa~"5'\il~.:i:ff'U~1l-Jn{)'Vl:U1CJ1'VICJzj.:i1~'1\il'Vl~bU~'U bn'Un11 C9) ti 
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. ~ ... 
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~ ~ ~ 'i 

~ ~ Q ~ 

':i'J:l.Jfl .:J fl1':iW9AJ'L!1 ':i::'l.J'U'U':i'lll1':i"il~fl1':i 
d • " 

~vi5 -via1:1.11':irt~1bil'Llm-:i1~ ~.:iil 

Ci'..@ Pin"N1 aambuu bbr;i::i~'U1 ilil.:in'llu 

Yl.:in-ll'U m1b zja111t1.:i-ii'a~a~1 ti 
Application Programming 

Interface (API) "il1flW'UU.:J1'U'Vl~€1 
' ' I d d ii 

V!'U1 tJ.:J1'U'Y.lbfltl1"lJ€1.:J 

-1:11-

Ci'..l!.> Pin~1 aambuu bb~::~~'U1Yl.:in-ll'U ilil.:in'll'W Gi 

fl1 ';j b ~ tl11 btJ.:JoU €111'1"il1fl~1'UoLJ€111'1"lJ€1.:J 
" "" " " ' ,, 

m::vi11.:it1(;1?11virw~11 b"ll1G'l~1'U"llt111a 
'i 'Ud.!I 'U 

"lla.:i1::uu-:i1'Ubyj a 1 oifl 'Ufl11'th::mr;ii:.Ja 

b6li'U .Ua11affim'Wm1~~v11i:.J~(;lm'V'l 
" ~ v d dd v 

fl1';i(:.J'1\Jl bbf;l::"lJ€111r;'ltJ'U 1 Vlbfltld"lJ€1.:J 

~.bfl ·fl'ni31 e.Je.JflbbUU bbft~~cv~'U1 ~'1rl6lrt! 

-w .:in 'll ... 'U fl1';i"il ... ~ fl1 ';i;i.1'U 'II €111a1 ~ ... " 
· a11111ma.:i'f u'li' a11ai:.J'1fl1';i'lh:: nau 

" 
n"i1m1h.:i.:i1'U bbr;i~-lim,iavlb~t11.Um 
b ~· m..!1hhh::111 a i:.J r;i 1bri11:: 'V1 

'l.J1::bii'Ufi'flt1.fl1'V'l.fl1fl€J(;l?l1V!fl';i';i11 

c9:'..c9:'. Pin"N1 aambuu bba::~~'U1 .\lil.:in'll'W 

YJ.:in-U'Um1u~vi11~~m1i'1vi~ b6li'U 

fl1';j"lJtJtJ'Uru1\;l/fl1';i€l'Uru1\Jl 1-U API 
'i QI . , QI 

~ 1" m1bnu Log m111t1.:i1'Ui:.Jam1 'll-:I1'U 

API bU'U~'U 

-------·-·--------------------- ------ -------------- -------
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Ci'..ct'. ~fl"el-1 ffelflbbU\J bb'1:::~~'U1 -

-W.:inofi''Um1L~'U~n11 Application 

Programming Interface (API) b~eJ 
b~ CJ bb ~~.LJ'm.m 1 ~n'UV!i.11 CJ.:!1'U.fl1fl f~ 

~ ~ 

I d .d ii' 

.fl1flbelfl'U'U bb'1:::Vl'U1 CJ.:!1'U'VI bflCJ16lleM 

mCJ 1\91bb m'IJ5'U1io11111n'U1'1oLJmqJ'1 

mflf~ \Pl1l.Jbb'U'1'Vl1.:i6llei.:i 
~ 

~1:::11"UutytY'~m1'U~V111bb'1:::m<J 

1~'U~fl11.fl1flf~~h'U1:::'U'U~~Vl'1 ~.Pl. 
~ 

er. fin"M1 mmm.Ju bb~:::w\P!J'U1-a:::uu 

bbi;i\91..:JN~ila:i..J~ b vlm.h:::bil'U l"i' mm1-w 
~ 

n1-a'IJ-a:::naun~n1-an1~aV1a1~n-a-a:i..J • 
~1~i'u~i'uu~m-a (Front End) 

I ii i/.c::fOQ,/ 

b'lf'U b~1~'U1'Vli;i1'Ufl..:J1'LlelVli;i1~fl'a'a11 • 
-.5'..:JWJ\91 ~tl-a:::neJ'Ufl1'ab'U'a1CJ~'U~ 

'U 

t1-a:::'lf1'lf'U~11u bb~:::b~1wu1vi 
~t1fi-U~..:i1'U~1.Ueifei:i..J~ (Back End) 
'U ;;.J 'U 

l\9lciw\P!J'U1-a'llbb uum-abba\91..:ie.rn 1-M 
'U 

a1:!..11";itiui'u b u~ci'U-a'llbb uum-abba\91..:i 
. 'U 

N~1~~~1n~~1ciiJ~ b"!i'U a1"1J1 
Q QJ ~ I 

eJVla1~fl'a'a:!..I e.J~Vl.flt:l.161'1 'lf'Nb'J~1 . . 

~'iei-a1ci~iA~ b u'U ~'U 

aJ st: ·. ii ii 

~\9lbnu bb~:::-a1u-a1:i..J~1'U"lleJ1l~\911'U 
"" 'U 

Q. Ci . cl 

b\Pl";i"M~n~eiV1m~n-a-a:i..Jbb~:::a'U · 61 'VI 
"" . d ii ,.. 51 ilGJ ~ ii 

mCJ'J"lleN b\91CJ b~~\9lbnu~1'U"lleJ:i..J~ 
... 'U 

OJ 0 iii/. 

V11:!..l~fl'MW:::fl1'a'U1b"ll1"!Jel~~bb~::: 

1~-a..:ia~1..:ieifei:i..J~ ~..:i~1nm-atl1beif1 
'U 

ilei11~L'U'a'llbb'U'U manual input 
'U 'U 

.ct 
u~::: import file 'a'J:i..Jti..:in1-a 

b~a:i..J1ci..:i~1n~1'Ueifa:i..J~"lla~m:::'Vln..:i 
"" 'U 

eJVli;i1~fl'a'a:!..I 

...... :' 
'' '' ·~; . 

. '-. ' . ~ .. 
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eii. ~\11~.:ittli'l::'Vl\111ilel'U"a::uu 

(Software Testing) "llel'l'5::uu1'LI 
ii ,.. ii q,/ 

"llel ~.m - ~.b b\11V~~\lll'Ll1'5::uu 
ii il..l d'Jil -

ttli'l::t1il1Vi'Ll1'VI lilflel. t~el b'Vi'a::uu 

1il1:1J1'5filboll'l1'Ub~el~1'1il 

tl-a::il'Vlfi.n1~ 

ti ., ti ... <Iii d 
~. 'a'U 1.:i-a::'U'U'lbfl'51::Vi"Qel\jli'I b~el 

tl-a::tii'LIA'nm11~m-atl'5::nelun1iln1-a 

.n 1 fl~ Iii m Vin '5'5:1JV11i1.:i fl1 '5'VI \11 iii el u 

-a::'U'U°'I 
Q./ o II o . 11 

.:JltJ 

.:JltJ 

~. 1il\11'Vl16!lelfl1Vi'Ll\11fl'l1:1Jlilel'lfl1'5 -:nu 

. "llel'l'a::uu (System 

Requirements. Specification) 

bb~'Ll.n1~m::ttli!-b'el:iJli'I (Data Flow 
'IJ 

Diagram : DFD) bb~'Ll.f11'YHb1il\11'1 

fl'l1:1Jli1':1J~'Llth::w;h.:iilel3Jli'I (Entity 

Relationship Diagram : ERO) 

'W1il'L11'Lln'511i1el:1Jli'I (Data -
~ 'IJ 

Dictionary) 6lfel{li!1fi'\11 (Source 

code) "llel'l'a::uu ttli'l::1tl·rnm:iJVl~el 

"lf\1)~\11i.:i 1 thttn'a:iJ-vi t~ v1-b'el.:inum'5 ' -

~\lll'Ll1'5::'U'U (t11il) dilelfl1'5'U~Vi1'5 -

ttli'l::\11ttli'l'5::uu fii'.ieln1'51il.:i1u'5::uu 
'IJ 'IJ 

b'L1'5tltb'U'Ubeln1il1'5ttli'I:: Flash Drive 

@o.d1V'Vlel\11el'l~fl'l1:1Ji~1'l.ln1-a1-lf 

.:i 1u-a::uu1tfl-a1::~-llel3Jli'I t .yj el ti '5:: tiiu 

A'nv.n1~m'5tl-a::nelun1ilfl1'5 

.n1flellil1i11V1n'5'5:1J ttli'l::m-au~m-a 
' 

-li'el :iJli'I t tl\11~el.:i'Vlii1v .:i1u.n1fli';J1 u 
'IJ ... 

-atltt'U'U API ~.:id 
®O.® -;ij\il 1-H"iJm1eJ'lJ'~:W~1tJV18\ilB~l°1 

~11:w~~1'Llm11.u~1'U1~'U'U.., 1V!tbn 
'IJ 

b~TWU1~~\ilbb'11~'U'U (Admin) 1\iltiil 
. 'IJ'IJ 

~boLJ1~1:WB'U1:W bb'1~/Vl~BB'U1:W~1'W 
'IJ 
.d l::llo ~ ..::::i.. /{ 

1.'188b'1fW11B'WrnWl1:Wfl11:Wfl11:W 

bV1:W1~?1:w'llm1.'lm'Um1uHh1"il'\Ju 
- ' 

11:wti''W"ii'1'U1u1:iJt!atin11 er fl'U 
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@)0.~ ~1111~i1fl11eJ'U1llri1tJVleJl11eJ'lfl 

m1ll~~1'Um11 -U.:i1'U1~uu i 1 ~bbn 
. 'IJ. 

2.1 vdou o:::::i. 

blilTV!'U1VlG'l1'Un.:i1'Ubl3!1~~nlil 
"' <!:ii ii 2Jd 

~~G'f1'V!n11ll'V!1eJblil1'V!'U1Vl 

~uniJ&i.:i1'U~1'Uoffe:im1 (Back End) 
'IJ :;J 'll 

1111 tJ i1 ~ b oLJ1 ~1lleJ'U ill bbG'l ~/'V! ~el eJ'LJ)lJ 
'IJ • 

I .,d Ct. ~ ~ ' . 

i:.J1'WG'fe:imi;invi1e:i'UnG'f~1llri11lJ . 

b'V!m~G'fll"lle:i.:iG'fm'Wm1clih11iiiJ'U· 
. ' 

@)o.rn ~1111~i1m1e:iu1llri1tivie:i111 
ri11ll~m11 i.:i1ilwuu~~l'll'W1~'W 

'IJ 

1~bbrimi.:i1'Ulil1n'V!'t.bti.:i1'U~b~ti1.Ue:i.:i . 
'IJ . 

b 'W1~~ulff 'U~ 1111tii1~b-U1~1lle:iu1ll 
'IJ 

' . 

bbG'l~/'V!~e:ie:iu1ll~1'W~e:i~b~nvi1a'Lln'1 

~1llfl11ll fl11ll b 'V!ll1~G'fll"1JeJ.:j 

G'ftn'Um1ruillillil'Li'W 11lln'U~1m'LI1ii 
' ... ' 

'UeJtln11 ~o fl'U 

11t:l-'.11'Ub .n'ei-'.llPi''U (Inception b~:J.J 
Report) w~ei11'lw~ab~m1·rni.ina 

" . 
'l1ll-!l11Jfl111lfi'11VIU'1fli''1Vi tm b~1J 

(Progress Report I) :W~ei11'lwiil 

" . 
'l1ll.:i11Jfl111lfi'11V1,j1fli'.:J\fi 1m L~ll 

(Progress Report II) w~ei-~'lwiil 

11t:1-'.!1'Uil'IY'Ua~'Y':H:u (Final 

Report) w~ei11'lw~aL~n'v11eiilmA 

(
... ., ., ) 

@)0,000,000 'U1Vl G'f'UG'l1'U'U1Vlt:l1'U 

~- fl11a-'.111V\H1'U 

-G>o-

~-G'l -'.11'U-'.l'J~vi @ a-'.l~el'U.fl1t:Jt'U G'l b~el'U U'Uti~li!1n1'Uvl~~'U1:1Jb'Uaruru11~Ltri 11Ei-'.11'Ubi1ei-'.llPi''U ., ., 

(Inception Report) lil1'U'J'U ~ L'iiill w~eill1W~BL~n'Vl1vilna ~iiL~eJ'Vl1th~neiulPi'1t:1 
~.@).<9) bbr.:.1'Um1ul)iJ&i.:i1'Uzj.:i bLG'f 111.:i~.:i bb 'U1vi1.:i/'ntii;i ~b~avi.ff u ~ ei'Uf1i1~1b 'Llwn'LI bbG'l~1~ CJ ~b rtV---

m1~1b tl'U.:J1'U b 'Ufl11~1'l!'U11~uu1 br111~~-Ue:illi;i L ~e:iu1~ bii'W Pi'n tJmvm 11'\.J wneiun1iim1mrie:i~G'f1'V!m1JJ \ v 
'IJ ' 
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.fl1flel\9lli'f 1'\llfl';i1:!.J., 
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1~'U'U 

t::<:.kl '11'Ll..:11111Vi' kl a'urnu.n1ab'IJ m b~e:J'IJ U'\Hl\11li11ni'uvi'i;i..:iu1111'1Jtfruru1 hfon' ';i1a'l1'1J 
. ... ... 

fl1111n11vitl'1fl'f .:ivf G> (Progress Report I) i1'1J1'1J ~ b~':i.i w.Yei111vJi;i~biln'Vl';ie:JUm{ vf ih-d'eivi1 
th:mm.J~1a 

c;;. ~. (9) 11 ti.:i1'Ua1 tJ i:.m n11~ fl'Mi bbrt~1 bm1~,,;-115fl1nl i~bil'LI Pr fl ti .flTl"l fl11tJ1~ flel'U fi''il fl1i ' . . 

fl1'j~l'lJ'U1';i~'U'U°1 

c;;.~.rn i1EJ.:J1'Uf1111ln11'\ll-Ll 1 fl1ifi fl'M1 elelflbb 'U'U bb"1~Wl'll'U1i~'U'U \9liT'iJli'lel'Ufl ru.nTl"l'll el :!Jr! 
' 'U 

tJi~flel'U~1ti 

c;;. ~- Q'l.(9) i1ti.:i1'U f111:!.J·n 11'\lli.J 1 mi~ fl'M1 elel mb uu bbri~w l'lJ'U1VJ .:in 6il'Ufl1';i\9l ';i1 "illi'lel'U 

f)rum'l"loff el~rt (data cleansing) bb 'U'UeJ\9l fo~&i \']1:!.Jb~el'U 1 'lJ~ tl1'Vl'U~ 111m H'bfl~el.:iiiffvn.:i b VlflUfl b ~m\9l~ EJ:!.J 

offel:!.Jrt 1-M~~el:!.J'11vtfomit111 tJtJi~1l1rii:.m 
'U 

c;;.hrn. ~ i1ti.:i1'Um11ln11vtti 1 n1i~ fl~1 elel flu, '\.Ju brn~i w.m1VJ .:in -il'I..! n1itl1boff1 bbrt~ 

. u'UViflie:i~i;w111lfl1ii1ti.:i1'Uoffel~rtmitJi~flel'Un"ilmi 1 i.:i.:iTui1titl '11'\ll-rrn:il1vtti1~~tJ~~&i.:i1'!..!~1'Uoffm;Jri 
c;;.hrn.rn i1t1~1'Lim1:!.Jn1Tv1i:J1flT~~fl'M1 elelflbb'\.J'\.J bbrt~W'<nm1VJ.:ini'LI.:i1'U'lJel.:ib-.5'1V11hvi 

1-Ma1:!.J1i~V11'Uaeluf111:!.Jfliu~1'U~fl~el.:i~el.:ioffel~rt 

c;;.~.cs'. i1ti~1'Uf1111ln11vtti1mififl'M1 elelmbuu bbrt~~l'll'LI1i~uumitJi~1l1rti:.JG'l bbr;i~1bm1~~ 

offel:!.Jrt tJi~fle:iu~1t1 
'U 

c;;.~.cs'..® i1 ti.:i1'Uf111:!.Jn11vtti1Pi fl'M1 elel mb uu bbG'l~Wl'lJ'U1liJ.:in-il'LimitJi~:!.J1ri~mbr;i~ 

1bf111~,,;-.rr el:!.JG'l b .itf eltJ i~ dJ'Uf"i' fl tifl1'1"l mitJi~flelun "ilfl1i tn f1el \9lli'l1'\llmi1l vf .:i L 'Ui~~uam'UtJi~ nelu mi 
'U . . 'I . 

. m'll1el\9lli'!1vtmilJ ·b6ll.:i~'U~ bbG'l~m'l"li1lJ 1111tia1:!.J1imba111.:ii:.Jr;i!Pl1:ff1~ b~'U i:.Ja\9lm'l"lmii:.Ja\9lu1.:i6'11'U (Partial 'I . . . . . . 

Productivity) bbrt~i:.J~ \9l .fl1'1"lfl1ii:.J~ \9li1:!.J (Total Factor Productivity) viii fl1itl1.ff el~r;itil1w-iru.nTv·ii1 lil:il'EJ 

mi~~\9l til1'Ubvif11'W1i;i~ til1'U'l"li;r.:i.:i1'U bbr;i~til1'U~.:ibn111i;lel1l bll'Uelci1'ltielt1 1l1~11l::ibfli1~,,;- b~mba111.:i1~b~'U 
~ri m~'Vlu ~el!Pl1:ff 1111 bbG'l~b ~ell.Ji~ b:ii'Uf"i'flt1m'l"lmibb 6!l.:i'1J'U 1 'IJ:i'.l&i ~1.:i 1 

c;;.1~.cs'.. ~ i1EJ.:J1'Uf1111lfl11'Vlti1 fl1ifi fl'M1 elelflbb'U'U bbG'l~w l'll'U1liJ.:i n-il'Lifl1iUW1l1G'li:.Jrt 

bbrt~1 bf1i1~~.ff €13,JG'l '11V1f 'Ui:.J~ \9lIJ ru6l'i"lJ1m1:!.J.fl1 fl~ \9lli'l1Vl·mi1lfl11~ a \9li1ti:il'.:iVli'111 (Manufacturing GPP) 

b ~el 1-Mb i1'U 1fli.:ia~1.:in"il mi:!.Jvi1.:i bl3fi'M:on"iJ el\9lli'l1Vlmi:!.Ji1ti'iff 'U~ 
. "' . 

c;;.hcs'.. rn i1EJ.:J1'Uf111:!.Jfl11V!ti1 fl1ifi fl'M1 elelflbb '\.JU bbrt ~~ l'lJ'U1v.l.:inoU'Ufl1iUi~:!.J1~i:.Jmrn~ 
1bfli1~~.ff el:!.JG'l til1 mb uu"ii'1riel.:i'11V1fum1f11111micl ~1,f 11'1 b 'li'LI ~1'!..!l'l rum'l"lulil:il'timi~~ \9l til1m vif11'LI1i;i~ 

'U ' 

~1'U'l"liK .:i.:i1'U bbG'l~til 1'U~ .:i bbd 111i;l e:i:!.J~G'i.:i (:.Jf;l ~el Pi' fl EJ m'l"l bbG'l~i:.Ja \91~1'\"l mi'th ~flel'U n"il fl1'j mfl'El \9la 1V1 fl'j'j:!.J 

c;;.~.cs'..cs'. i1E.J.:i1'Ufld1:!.Jn11'\ll-J 1 fl1 i~ fl'M1 mrn bb 'U'U bbG'l~~ l'll'U1y;i .:in -iJ'Ufl1irl1Vl'U\11 

Lfli.:ia~1.:in"ilmilJV11.:ibl3fi'M:Oii"ilel\9lli'l1V1mi1l 1m6ll.:i~ 'LI~b ~m ll'Limelu 11m1it11V1'Ul'l:ill'lv11bb u1vi1.:imi'11i1"il bbrt~ ... ' 
~ ~ bfl'Uiel:!.JG'l b ~el 1 mtil-if ellJG'l~fl';iel'UflG'l:!.JbbG'l ~a~Vf eJ'U bfli.:JG'l~1.:in"ilmil.1'1'11.:Jbl"li'M:On"ileJ\9lli'l1'\llfl';i~l.l b 'U b6li.:J~'U~ 

'U 'U 'I d3 'I 

c;;.~.ct i 1 EJ .:J1'LIf111l.In11VI'!!1fl1 i ff fl'\.~1 el el flbb 'U 'U. ~b "1~~I'll'LI1i~'U'Ufl1ib-TI'eJ1J bEJ .:J 'l] m;J G'l 

bbri~lil ~ bnu:o1'U'll el:!.J ri~ 1ml3fi'M:nn "iJ el \9la1V1mi1l11:!.JR .:i fl1';i'\"l ... l'll'U1 wuuu~V111'>il ~ fl1i~vi€ vi a1m~ 
~ 'U ~ 'I 

~1bil'Umi1~ ~.:id . 
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. ~.®.ct.@) 11 t1.:i1'Ufl11:wn11 V1u1 m1Pi m~n erein bb U'U · bb~~~(9).J'U1~.:i n-li'LI fl11bzjeiiJ1ti.:i-U'ei:w~ 
'U 

~1tl Application Programming Interface (API) "il1m~UU.:J1'\.JVl~eJVli.11ti.:J1'\.J~bMt11-U'ei.:i 
iJ 21 d CV .,,Qj If CV d ~ V 

~.®.ct.® 11tl.:J1'\.Jfl11:W fl11Vl'U1fl1'H''lfl~1 el el mb U'U bb~~'\l'l(9).J'\.J1"1"l.:Jfl'll'Ufl11b 'llel:W btl.:J'llBlJ~ 

"il1 fl~1'Uoff eJ:Wa'!JeJ.:Jf11~'Vl11.:JeJ\>1G'l1Vlfl1'rn b off1G'f ~1'Uoff eJ:Wa'lleJ.:J1~'lJ'U.:J1'1.!b ~e:J 1 -ifl 'UflWlh~mmm b 6lJ'U off e:i:lJa~1'ff 
d.3 'U 'i . '\Jd.9 'U 'U 

1 CV 0 Q .c:::t. 21 d dd 21 

'Ufl11"il\il'Vl1t:.Ja1>1.fl1'\l'lfl11t:.Ja1>1 bba~'!lBlJael'U 1 'Vlbflt11'1le:i.:i 

~.®.ct.rn 111:.M 1'1.Jm 1:wn 11V1tl' 1 n11i3\' n~1 e:ieimb 'U'U bba~~(9).J'UTv./,:i"n 'll'LI n11"5'\iln11 

~1'\.JoUei:w a 1 '!Xa1:w11me:i.:if 'Uiei:wmm m1tJwne:i'U n"iln1111.:i.:i1'U bb~~il e:Jll~vlbfi t11ie:i.:i b ~ e:J"u11 tJtJ1~mat:.Ja 
d.3 'U 'U 'U . 

1bfl11~~tJ1~bii'U;{fltJ.fl1'\l'l.fl1fleJ\>1G'l1Vlfl11:W • 
~.hct.ti'. 11t1.:i1'LI1"111:wn11V1u1m1Pin~1 e:ie:imb'U'U bba~~(9).Jmi'l.:in-li'Wm1'U~V111"'5'\iln11 

i"1'Vl~ b6li'U fl1~'!JeJB'4t\J11'1/fl11B'4t\J1~1i API fl11bn'U log fl1111tl.:J1'Wi:.J~fl111-ti.:i1'LI API bU'U~'U 
~.hct.ct 11t1.:i1'Um1llni1V1u1fl11Pin~1 e:immuu bba~~(9).J'\.J1~.:in-li'Wm11'tX'U~n11 

Application Programming Interface (API) b~mt:.Jtlbb'l"l11 '1i'm~a1-iXnuvn.ht1.:i1'\.J.fl1f1fJi .fl1flbe:Jfl'll'LI bba~ 
V1i.11m1'LI~bfimim mt111?i'bb'U1tJ5u&ii:i11:w1i1'U1~-U'e:ilJ~.fl1f1fJi~1~bb'LI1Vl1.:J'!le:J.:JTI1~11'l1Ut\JtY&itn1'U~V111 
bba~m11Vf'U~m1mf11'~~1m~'U'U~~~a TI.Pl. ®ctti® "Uei.:iG'i1-Un.:i1'1.J~(9).J'U1f~u1a~~~~ ... . ... 

~.hb 1it1.:i1'U1"111:wn11viu1n11Pi m~n e:ie:imb 'U'U bb~ ~~(9).J'LI11~'U'U bb?l\il.:Jt:.J~i m.im ~ e:itJ1~bil'LI 
. 'U 

;t nti.fl1'11'lfl11U 1~ne:i'U fi "iln11.n11"1e:i 1>1?11V1m1:wG'i1wrrnf f 'U'U~~11 (Front End) b '!iii b"5' 1V1u1vl ?!°Tu n.:i1'U 
• 'U 

e:i~?11V1m1:w"5'.:iwf \ii vr tJ1~ne:i'U m11 'U11t1~'WvT tJ1~'l11'l1'U~11 tJ bba:!b i 1V1u1vi vrufiu&i~1'Ut9i'1'UoU e:illa (Back 
, 'U 'U ~ 'U 

End) L\iltJ~\9).J'\.J11Ubb tJ'UflTm?t\il.:it:rn1 tXa1:w11titJf'U bU~ m.11tJbbU'U n11bb?l\il.:Jt:.J~ 11?i'V1mnV1mm1~ b'li'LI 
'U . 'U • 

?11'!l1e:i~a1V!m1:w t:.J~~.flru6Vl "1i1.:ib1m V1~m1t1~'LI~ bU'LI~'LI • 
21 v 4 QJ Q.I ~ ii 

~.h(l'Jf 11tl.:J1'\.Jfl11:Wfl11Vl'U1fl11Plfl~1 elelflbb'U'U bb~~'\l'lw.J'U11~'U'U"il\ilbfl'U bb~~11'U11:W~1'U'1JeJ:W~ 
... 'U 

~1mP11~~n"il~ ~a1VJm1:w bba~~ 'LI 1 ~ bfi t11-U'ei.:i 1\il ti 1 Vf-<il \ilbnu~1uil e:ilJ~~1:wi;r n~ru~fl11tl1b ii 1-ff e:ilJa bba~ 
1m~?11'1.:i-U'e:ilJa vY.:i"il1nm1tl1bi1ie:ilJa 1 uiubb'U'U manual input bba:! import file 1~:wi1.:im1bzje:i:w 1ti.:i"il1fl 

~1'Wie:i:wa"Uei.:in1~'Vl11.:iei~a1V1n11:w 
d.9 'U ~ -

W:.m -:11'1.J.:J'J\ilV( m ~·.:i:wvU.fl1ti1'1.J ml b~v'l.J tl'url'~'Pil1n'J'Uvf ~t.:i'IJ1:JJ1'1.Jiruru111?i'bbn' 11El.::11'1J 
fl'J1:JJ01'JVIU1f'lf .:ivi kl (Progress Report II) '11'1.J'J'l..I ct b~i:w :w·fo:w1wcl'~biln~1~-Umf Vi'ihife:i~1 
tJ1~ne:iu~1a 

~.rn.@l l?i''Wbb'U'U (Prototype) fl11~(9).J'U11~'U'Ul'111"ilG'lei'U~W.fl1'11'lim;J~ U1~fleJ'U~1CJ 

~.rn.@'i.@l ~'Ubb'U'U (Prototype) fl11~(9).J'l..11i'l.:in'ir'Un111>111"il?teJ'UflW.fl1'11'loUeilJa (data 

cleansing) bb 'U'UeJ 1>1 L 'U:W'&i 1'11:Wb~ eJ'LI 1 'll~ rl1Vl'U\il l\ilc.11 oUbfl~ei.:iiiil'V11.:JbVlfli1f'l b~m1>1~tJ:WoUeJl;j~ 1 Vl'l"l1'e:i:wl.'i1V1f'U 

m1tl11tJtJ1~:w1~t:.Ja · 

~.rn.@l. ® ~'Ubb 'U'U (Prototype) fl11~(9).J'LI1_V;j.:if16llum1tl1b-U'1bbm~u'LIVi nie:il;ja1>11llm1 

11t1.:iTuoff ei:wa m1tJ1~fleJ'U fl"il fl1111.:i.:i1'U11c.1tJ G'i1V1f'U b ~1V1,J1~t:rtJ fi,J~~1'LI~1'1.Joff e:i:w~ 
'U 'U d..J 'U 

~.rn.@l. rn I?! 'LI bb 'U'U (Prototype) m1~ (9).J'U1i'l .:in"li\H1'!..l'!l e:iwi)1V!u1~1 'tX?11m1ti'Vl1 'U?tei'U 
v v 2i 

f111:Wfl1'Utl1'Utlfl~eJ.:J'lleJ.:J'lleJ:W~ 
'U 'U 

~.rn.® ~'1.Jbb'U'U (Prototype) fl11~(9).J'\.J11~'U'Ufl11U1~:W'Jflt:J~ bb~~1bf111~~iei~~ U1~fleJ'U~1CJ 

· ~.rn.®.@) l?i''Ubb'U'U (Prototype) fl11~(9).J'l..11~.:in-li'Wfl11'th~:lJ1at:.Jmba~1bf111~~ie:ilJ~m~e:i 
tJ1~b:iJ'l..IPi' fl ti.fl1'11'l m1tJ 1~ ne:i'Ufi "ilfl 11mfl"El1>1?11Vlfl11ll -i .:i 1 'LI1~~'ll?H11'1.JU1~ fleJ'Ufl11 G'l1'1l1e:i1>1?11V1 fl11ll • • 
b'll.:J~'l..I~ bb~~.fl1'\l'l11:W 1\ilt1?11:1J11mb?l\il.:Jt:.J~1'11~1\il b'li'l..I t:.J~~.fl1'11'lfl11(:.J~l'l'U1.:JG'11u (Partial Productivit}:') ~ 
bba~t:.J~ 1>1.fl1'11'lfl11t:.J~1>111:w (Total Factor Productivity) Vi fl n11i!1"ll a:w a t9i' 1'Uf1 W.fl1 'l"l'Li "il'<il'tifl11t:.J~ 

• 'U • 

Jfr-f ~--~~ 
~ // /U~ JV(})r 

--------- - -------- ---



~1'Wb'Vlfl 1'W 1fl~ ~1'l:J'Wi;r.:i.:i1t1 bbfl:::~1t1~.:Jbb 11?11Ke:i:u b U'Wfl~1.:ii!e:ici :u1~1:1Ji bfl'n:::~ b ~e:ib~?f{;).:i1~b ~'W~flm:::vl'l.J~fl 
1K1:ff11?1 bbf!:::b~mh:::dJt1Pi'ncim'Wfi11bb-ll.:i-Ut11t1:i'.l~~1~ 1 

~.rn.h~ ~mbuu (Prototype) m1~w.it11Y!.:in-il't1m1·1.h::::w1fl~flbbfl:::ibfl11:::vf'llm,ifl 

i;11'Vlf u~~ ~.nrusvlmf!11:umri'e1 l'l?f1'VI m1:um1~~ m1ci~.:i'Vl1 l?l (Manufacturing GPP) b Yi e:i 1 ~b ~'W 1m.:i?1~1.:i 
.Q .Q. ·.. J/ d 
ff'iJn11:U'\111.:Jbl3!1~;iff<ileJ\Pl?f1'Vlnd1:U11CJ'W'WVI · ... . 

~.rn.hrn ~ 'Wbb uu (Prototype) m1~w.it11Y!.:in"·iium·n.h::::u1f!~flbbfl:::ibfl11:::vf 'llfl:Ufl · 
. v . . 'U 

~1mbuu'<il1fle:i.:ii;11V1fum1fl11?1m1ru!K1~1'1?1 b6liu ~1'Wfltum'Wil"il~cmi1~~l'l ~1'1.JbVlfl 1'W 1~~ ~1uwGf.:i.:i1t1 • 
bbfl:::~1t1~.:ibb11?11Kfl:wvir:i.:i~fl~eiPi'ncim'Wbbfl:::~~\Plm'Wm1'lh:::ne:iun'<iJm;j.n1fle:il'lmV1m1:u . . 

~.rn.hcs'. ~'WbbUU (Prototype) m1~w.iu1Y!.:irf oii'Llm1n1V1t11?1 bfl1.:J?t-r1.:ifi"ilm1:u'Vl1.:i 

bl3!1~;in"il fl \Pl?11V1m1:u 1 ub ;a .:i~'Llvi b Yifl bu t1me:iu 1'Llni1n1V1t11?1~1?1v1'1bb mm.:im1i;1'111"il bbfl:::~ 1?1 bnu-ff fl:wfl bYie:i 1 ~ 
ci3 '\ . 'U 

1~.ff fl:Uflvifl1flU flf!°:ublfl::; ?!:::VI e:J'W bfl1.:J?f ~1.:J fl"il n'a1:UV11.:J bl3!1~;ifl"il fl l'l?f 1'1-1fld1:U t'U b ;a.:i~'Wvi 
'U . 'I ci3 '\ 

~.rn. rn ~ 'Wbb uu (Prototype) n11Ww.J t111:::uu n11b ef v :w 1ci~6!i' fl:U fl bbfl:::"il l?l bn u ;i1t16!i' fl:Ufl 
v "" v 

~1'Ubl3!1~;ifl"ile:J\Pl?f1'V!m1:u11:u'1.:im1~w.i'Ll11:::uuu~V111~1?1m1~vi~ ~m:1.111fllii1b'W'Llm11~ ~.:id 
"" ' 

~.rn.rn.C9l l'i''WbbUU (Prototype) n1'j"~w.Jt11Y!.:inoli'Um1b~fl:UbCJ.:JoDeJJ,jfl~1ci Application 

Programming Interface (API) "il1m:::uu.:i1t1'Vl~fl'VIU1CJ.:J1'LlvibM~1offei-:1 
· · ~.rn.rn.~ l'i'mb uu (Prototype) m1~w.it11Vl.:in-ll'Um1b ~fl:U 1ci.:iifl~fl"'il1n!1'WoDfl~fl'llB.:J . 

m:::'V111.:ie:i\Pl?11V1m1:u b off 1r:i;i1\ioff fl:wfl'lle:J.:i1:::uu.:i1m liifl 1-lil t1m1'lh~:1.11fl~fl b 6lit1 off e:i:wflvi1 olilt1m~~1?1v11~~\PI 
'\ - 'Ucl.!I 'U . 'U 

.Q v d dd !U 

m'Wm1~'1\PI bbfl:::'llfl~flfl'U 1 'Vlbnci1'1Je:i.:i 

~.rn.rn.rn !'i''UbbUU (Prototype) m1~w.it11V!.:ini1 .. in11~ \?ln11!1'UoDfl~fl 1 ~6'f1:1J11fldfl.:Jfu 

ifl:wfl~fl m1'lh:::ne:iun"'ilm111.:i.:i1u. bbf!:::off e:i:wflvib~m-ff fl.:ib Yi fJ'u11 '\J'lh~mfl~fl ibm1:::vf'lh:::biit1f'lnci.nTv1i v v . 

. ~.rn.rn.cs'. ~'UbbUU (Prototype) m1~w.it11Vl.:iri-a'un11u~V111~1?1m1~vit b6li'U n11'1lfl 

fl11t1)1\Pl/n11fl'411J1\PIL.ff API m1bnu log m111ci.:i1t1~'1m11.ff.:i1t1 API bU'Ui;i''W 

~.rn. rn. er ~ 'Wbb u u (Prototype) n 11'V'l.,w.i'U1 w . .:i n 'll., 'W n 111'Ifu-rn11 Application 

Programming Interface (API) b'l~'m~mb'W~6!i'fl~flhi'nuV1u'1ci.:i1u.n1flf! .fl1flbfln'll'LI bbfl:::V1u'1~M1'W 
vf bf{ ci1.LJ fl.:J .fl 1 ci1~ bb 'U1'l.J !)if~ '511:U1.fiu1f!.LJ fl~ fl.fl 1 flf !\>11:1.Jbb 'UdY11.:J'llfl.:J'W1:::11'llU 11!~~ m1u~ 'Vl11 

bbfl:::m11 ~u~m1.n1fl~;i~1'U1:::uu~~hilfl w.131. ~cn:,~ 
"" 

'1Jfl.:Ji;11tl'n.:i1'U~w.J'W1f;iU1'1~~Vlfl 
"" 

~.rn.cs'. !'i''UbbUU (Prototype) m1~w.i'U11:::urnb?fl?l.:J~fl-llm.imliiflu1:::b:i'.l'Uf'i'ncimwm1'l.J1:::nflu 
n"'il m1.n1fle:i \Pl?f1'Vln11:Ui;11V1f u ~ f uu~ m1 (Front End) b'li'LI b-.6'1V1'tl' 1.vf ?1°1tl' n.:i1t1fl l'l?f1'Vlfl11:1J~.:J'Vl11?1 

'\ II I '\J I I • 't. . 

~'lJ1:::.nflum11'U11ci~'UVi 'l.J1:::'ll1'll'UV111u bbfl:::b~1V1i!1Vi~tlfiu~.:iTuv11'Llim,ifl (Back End) 11?1ci~w.i'U1~Ubbuu 

m1bb?l~.:J~fl 1 ~?11m1t1tlfrn ti~ CJ'LI1tl bb uum1bb?f~.:J~'11~V1mnV1'11t1il ~ b'lit1 ?11'1l1e:J\Pl?f1'Vlm1:w ~~l'li1rusv1 
. v • 

I ~ .J'd~V . 
'll1.:Jb1'11 'V11fl11CJ'W'UVI bU'U\Pl'U 

V CV <I.IC:.: II' V .:::.. 

~.rn.cr \Pl'U bb uu (Prototype) n11'W w.it111:::uu"il l?l bn u bbf1:::11u11:u !1'LI'll fl~fll?l1'Ubl3!1~~n"'il 

'el\Pl?t1V1m1:u bbfl :::~u 1 vi b~ ci1ifl.:i 11?1ci 1 ~~l?l bnu~1'Uoff e:i~f!\Pl1mr n~w~m1tl1b off 1off e:i~fl bbfl::: 1m.:i?1~1.:ioff fl~fl 
~.:i"'il1nm1tl1boff1offfl~'11t1itlbbUU manual input bbfl::: import file 11:w~.:im1b~fl:Ub_CJ.:J"'il1n~1t1-fffl~fl'llfl.:J 
n1~'\1111.:Jfl\Pl?f1'V!n11:u • 

~.er ~TLHn~vi er a"l:we:iu.mv1'Ll ~ b~eJ'L! .Wrnl'~"'i11n1''L!fl"l'L!1~.i"l.uaruru11~mi ..,.., i../ 
~.cs'..C9l 11CJ-:!1'UUUU?f:UU1W (Final Report) "i1'1t11t1 ct b~:U wrv:w1'1"lcl"Bb~nV11fl'DnGi viihdfl~ v . 

· ~·rnnflu~1ci 

--- -- --------- ----- ----------- ----------------- --- ------------- ---- ------------ --- ------



~ .<!'.. C9l. C9l ilr;i fl1';i~1 b 'Ll'W..'.!TU bbr;'l ~'UVJ 6"1 ';i'\.J6!J eN bb~~ ~«1-if a \911l:.J';i1CJ.:11'Wm111 fiu'Vlu1 
' -~.<!'..C9l:°© C.Jr;'lfl1';i~~~..'.lbbr;'l~VIVt6"1eJ'U';i~'U'U (Software Testing) 6!JeJ.:J';i~'U'U1'WoLJel ct.Ql - <t'..b 

1~CJ~~~'W1';i~'U'U bbr;'l ~b ~TVIU1~ G"ll'f el. b ~el 1'l~';i~'U'U6"111!1';if;l 1off.:i1'W1~mh:iritJ'J~~VIB.fl1'1'1 " . . 

~. <!'..C9l.Ql c.ir;im';i'\.Jf'U'\.J';i .:J';j~'lJ'U1bm1~v1-rr el11r;i b ~ -e:i'\.J';i~ d'.iw~' nCJ.fl-i'l"lm';i'\.JWnelun"ilm';i 
' " 

<!'.. <!'..C9l.<!'. c.ir;im';iel'U ';illci 1 CJVJel~~.:iA° ft1111~;l1'W fl1';i 1 i.:i1uwu'U "1 1'!Xbbrtb~1VIU1~ ~ ~ bbr;i 
" "" 

';i~'U'U (Adm in) 1~ m1~bi1~111el'U';i11 bbr;'l~/VI~ elel'U ';illc.i' 1'W~ a€i b~ flYJ';i'EIU ml \91111ft1111 ft1111 b Vl1!1~G'f :W'1Jel.:J " . 

6"1m'Wfl1';iruih1~u'W ';i111n'W~1'W1'W1:i.iue:iCJn-i1 ct fl'W 

<!'..<!'..C9l.ct c.ir;i fl1';ieJ'U';illri1CJVIB~ eJ.:Jrlfl1111~~1'WnTi 1 i'.:i1'W';i~'U'U "1 1 '!Xbbrlb~1VIU1~'11iJ fl.:J1'W 
" 

bl'f';i'M_;jfi'1~\916"11V1m';i11V1~m~1V1u1~~'\.J~u&i.:i1'W;l1'W-b'm,ir;i (Back End) 1~CJri~b-U'1~111e:iu'Smbr;i~/V1~elel'U';i11 · 

~1'W~aB b~nvi';ie:i-Um1 m11m111b V1ii1~G'f11'1J el.:i6"1m'W m';irui1'1'1U'W ';i111n'W-oJ'1'W1'W 1:i.iuelCJn11 (9)0 fl'W 
. ' 

<!'.. <!'.. ®. b C.J r;i n1 ';jeJ'lJ';jlJ f;l
1

1 CJ Viel~ ft1111f n1';i1'1l .:i1 'LI 'i~uuvf 'l"1'~'W1ef 'W1 ibbfl
1 

C.J'1 '11.:i1'W 
. " . " 

"ii 1nV1t11 CJ.:J1'W~ b~ CJ~-U' e:i.:i 1 'W 'i~~'U~'W~ 1~ CJ:W~ b-U'1~111elu ';ill bbr;'l ~/Vl~eiau ';i11c.i'1.'W~ e:ia b~ nvi';ie:iil n61 m:w m1:1.J 

A11mV1111~6"1116!Je:i.:i6"1m~m';iruih1'1u'W ';i111n'W~1'W1'W1:i.iuelCJn11 ~a fl'LI 
' . v 0 . v . . 

~.<!'..C9l.gi1 6!JeJfl1Vl'W~fl1111\91el.:Jfl1';i'1Jel.:J';i~'U'U (System Requirements Specification) 

~.<!'..C9l.~ bbC.J'W.fl1'\t'lm~bb6"1oUe:i~r;i (Data Flow Diagram) 

~.<!'..C9l.~ bbC.J'W.fl1'\t'lbb6"1~.:Jf11111iK11~'Wfi';i~Vl1
1

1.:JoUel~~ (Entity Relationship Diagram) 

~.<!'..C9l.C9JO '\t'l"il'W1'Wm11-ile:i11r;i (Data Dictionary) 
' " 

~.<!'..C9l.C9JC9l "lleJ~G'f 11"1~ (Source Code) '1Jel.:J';i~'U'Uvft~~~'W1:ff'W 
· ~.<!'..© 1'\.J';ibbm11V1~el'll~~~~.:i1'i.J';ibLm11~b~m-ile:i.:inunTi~~'W1';i~tJ'U Cthu) ' . 

~.<!'..Ql ~lielfl1';i'U~V11';ibbr;'l~~bbr;'l';i~'U'U ~1'W1'W ct b~ll ('lt'l~ei111'ii'l~Bb~nVJ';iel'Wfl'1) 
" " 

~.<!'..<!'. ~lie:im';i 1off.:i1'W'i~'Uu ~1'W1'W ct. b~:i.J ('l"l-rel:i.J 1 Vl~a~~nVJ';ie:iiJflr.1) 
" 

~-<!'..ct ';j~'LJ'U\91';i1'1G'fel'Uflrum'l"l-ile:i11r;i th~ne:i'U~1CJ 
' " 

~.<!'..ct. C9l ~.:in 'll.,'W n1 ';j(91 ';i1 "ii G'f eJ 'U fl, f;l.!.fl 1'\t'l i ell.J,G'l (data cleansing) bb 'U Uel.,\91 b'U:i.r&i 
\9111Jb~el'W16!J~n1V1'W~ 1~CJ 1 oUbfl~e:i.:ilielvi1.:ib vifl'Llfl · bilim\9l~CJ11-U'a:wr;i 1 '1X'l"lfo:wG'11V1fum';i\!11'\.JtJ';i~mr;iC.Jr;i 

. . - . - . . '\J 

~.<!'..ct.'© ~.:i ni'W fl1';j111boU1 bbr;'l ~u 'W Vi fl oU eJ~ r;\ (911:U f)1'i';i1 ~.:J1'W-il m.ir;i'm';i'\.J ';j ~fl el'U n "ii fl 1 'i 

1 'i.:i.:i1m1CJtJ r;i1V1fub~1V1u1~~'\.Jnu1i.:i1'W~1'W-U'el:1.Jr;'l 
" d.J " 

~.<!'..ct.Ql ~.:i ni'W.:i.1'W'1Jel.:i b~1V1u1m VfG'f1111'if;lVJ1'UG'f 'El'Ufl1111mu ti'1'Wf;ln~e:i.:i'llel.:i-U'el:wr;i 
" " . .1 "' ~,, .1 ,, 

~.<!'..b ';i~'U'Ufl1';iu';i~1J1r;'l(:.Jr;'l bbr;'l~1bfl';i1~Vl'llm.Jr;i u';i~flel'UV11CJ 

~.<!'.. b.C9l ~.:i ni'W fl1';i'\.J';i~:i.J1(;1(:.Jr;'l bbr;\~1bfl'i1~v1-ilei~ (;\ b .v:f mh~ b:iJ'Wl"i' n CJ.fl1'\t'lfl1';i'lh~ flel'U 

n"iJ fl1';i .fl1fleJ \91G'f1VI n';i';ilJ rZ.:i 1 'W';i~~'UG'f m'W'\.J'i~ ne:iu fl1 ';i G'f1'1J1eJ\91G'f 1Vlfl'i'J:W b oU.:J~'W~ bbr;'l~.fl1'\t'l';i111 1~CJG'f 1lJ1';if;l 
' ' 

bbG'f~.:JC.Jr;\1'11~1'~ boU'W t.J~\91.fl1'\t'lfl1';i"C.J~\91'1J1.:JG11'W (Partial Productivity) bbr;'l~C.J~\91.fl1'\t'lfl1';iC.J~\91'i1lJ (Total 

Factor Productivity) Vi'~ n1';i'W
0

16!l el:llr;i ~ 1'W fl, ru.fl 1'\t'lU "il"il.,CJ m ';ie.J ~ \l1 ~ 1'Wb Vlfl 1 'W fa~ ~ 1'W'lt'lcl' .:i.:i 1'U 

bbr;'l~~1'W~ .:ibb1~!Ke:i:1.J bU'Welcl1.:itl'elCJ m~1:1.11bfl".i1~v1 b iii mbG'f~.:i1 '!Xb ~'UC.JG'lm~viu\'lel1'11~1'~ bbr;'l~b~ffU'i~blJ'W 
it'nCJ~1'\t'lfl1'Jbb~.:i-LJ'W 1'Wi1~~1.:i 1 

~.<!'.. b. © ~.:in "ll'W n1';i'\.J';i ~111 r;i C.J r;i bbr;i~1 bfl 'J1::.,,,' i e:i~ r;i 6"1°1V1f u C.J~ \91.rl'ru"Vf111 r;i';i1:1.J 

.fl1flel \91G'f1Vln'J'J1Jfl1';jC.J~ \91 ';i1 CJlii'.:iVl1 ~ (Manufacturing GPP) b ~ e:i 1tf bii'W 1fl';j.:JG'f~1.:in"iln'J'i1IVJ1.:i bl'l';i'M~nV-
, v ' . . 

"" "" el\91G'f1Vlm';i1l'i1CJ'V'J'WVI ' . 
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'U q q q ~ 
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' 'U ' 
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'U 'U q q . 
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(©) er(j'U.ffml.'l'Um~uV1tl1t1.:i1'U·1rn.:i-r~ · -
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G>b. b~el'l.Jb"l.lfl1'Hlit'1Jel'j11"11 
@b.G> 1i11~1.:ib'IJ~1:1rnVi1:1u'j1EJli'l::bBEl~"l.lvrn"l.llil"l.lv.:i.:i1u (TOR) 
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VIGf fl b fl ru 61'11'Ufl1'j~\J1'jru1.LJ el b?l'U el 61111rn1'U bPl'j'J3~rh1~1'1?11Vlf1~'i:l.l'1t:~"il1'j ru1l'i'~~ij1~~1-ll'VI~ fl bfl rusv1 
<f.d 
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(Iv) oLJelb?l~el~1'1..!b'V1flilri~i1rirum'lftlblJ'U'lh~1CJ'lltJ~el'V11'l';i1'tlm'j n1V1u~.J1V1i!mvi1n'U~elCJa~ rio 

kl. -ii elb'6f'Uel~ 1'U b 'VI flU fl Vi° ii fl W.fl1'W b tl'U 

u -a:: 1t:.1 'lfu ~ ei'Vl 1.:i':i1'lfn1':ilil::w lil1':iru1lil1 n 

flru.n1-w"Uei.:i~i'u:il1.:itu~1'U~1.:i 61. ~.:id 
' "' I 

(G>OO fl::bb'U'U) 

:: >J1~1!d ' ., ;·--, -· 

. [.:;(~~~~~ti 
G>O 

~o 

kl.G> u':i::'6fum':iru ~~.:i1u bb~::fl11:u-w~ei:u 

"1Jei.:i~flffin':iil1V1i'umw~u~ .:i1u (klo fl::bb'U'U) 

tv.&J.(9) 'lh~?J'Um';iru'lJel-™1vru11ri';i.:im';i. 

bba~Vi:u.:i1'U (&Jo fl~bb'U'U) G). u-a::aufl11ru"1Jei.:i~1Vl\J11fl':i.:im-a Cfl::tbu'Ut~:1.1 kl fl::tb'U'U) 

(9).(9) i1 '\.J';i~aum';iru Vi1'l1'U~ b~ mil. um™ \ilJ'l.11';i~'U'UbbG'l~ 
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~-ti U (&J f)::;Lb 'U'U) 

(9). rn i1'\.J'j~t'f'lJf11'jruVi1.:i1'U~ b~ mnum™ \ilJ'l.m~'U'l.JbbG'l~ 
1bfl';i1~~ ll~~ll1G'lt:.Ji;'loLJ'i:J:Ua~1mft~e:i.:ii1e:i'V11.:i1'1l1m'j -U'elm11 
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~ lJ (o fl~Lb'UW) 

kl. '\.J':i::'6f'l.lm-acl"!.m.:iVi:1.1.:i1'L! (fl::bb 'L!'L!b~:l.I ~ fl::tb uu) . ' ' IV II c:ildq V OJ CV c:::i. ' 

lv.&J b"il1Vl'\.J1Vl'Vl bfl CJ1'llel'lfl'l.Jfl1'jiftlOOJ'l.m~U'Ubbi;'l~1 bfl';i1~VI 
'LI i.I d .dJ c:::i. .c:::1a I ' 

'\.J";i~:W1G'lt:.J~'LJulJG'lmCJbfl'jel.:J:Uel'V11'11'1l1fl1'j :w u'j~?J'l.Jfl1'jru 
" 

vi1.:i1'Ubu~ulJ1nfl11 Vl~mvi1n'U b lJ k ri~bbu'U) 
V II -=tc:il .::i V QJ CV c:::i. tf 

Iv.Iv b'11Vl'\.J1Vl'Vl bfl CJ1'lJ'i:J'lfl'Ufl1'j'\ftl\ilJ'\.J1'j~'IJ'UbbG'l~1 bfl'j1~VI 
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" vi1.:i1mu~umrifl11 V1~mvi1n'U er lJ (rn ri~bb'U'W) 
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lv.rn b'11Vl'U1'VI 'V1 bfl CJ'J'llel'lfl'Ufl1'jiftl\ilJ'\.J1';i~'U'UbbG'l~1 bfl';i1~VI 

'\.J';i~mat:.J~.U u:1.1i;iJi'1 mri~e:i~li el'V11.:i1'1l1m'j i1'\.J'j~6'l'Ufl1'jru 
" 
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. ~1bil'U.:!1'U (c:;:o fl::bb'U'U) 

©.®.® bb'U1'V11·rn11"ii'~vh1:::'1J'IJ 

\911T'il6'1fl'Uf).tu.flTlflloLJe:Jl;lrt (data cleansing) 

Lb'IJ'IJB\91L'U~&i mm~fl'LI1"llvf rhlll'LI~ 1~ci1-ti 
bfl~ fl.:ijj fl'V11.:i b 'Vlfl'LI fl b ~ m\91~CJ:i.Ji m~rt 1 VI 
'l"lfflmhlllf'Um1'1111ui..h~:1J1rtt:-.1rt hrn1Vf 

'l11L6'1'Ufl 1 'LI1U Lb 'IJ'IJ mfl'IJ bb'U1fi~~:i'.ibLt:-J'U.fl1'\"l 
'lJ 

i.I v dd d ii Q.I QJ • Cll tf 

©.cs:'. b"il1Vl'lJ1Vl'Vlbf1CJ1"llfl\lf1'1Jfl11'\"l\91,l'U11~'1J'Ubtft:rJbfl':i1~VI 
.1 ... ... d "" ~ "".! ' 
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0 .Cl aJ ir:::I 0 Q aJ 
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1 bf111~"1 u wm"'e.moDfl:1JmK1 mfl~fl\li1fl'Vl1\11'll1m1 
'lJ 

:i'.i-;J1'U"J'U b fl'W. 'Vl~fl:IJ1f1f111 (cs:'. fl~bb'U'U) 
' -=I QJqoq Q.I 

{,Tl.© 'Vl:IJ\11W'Vlflf1'Vll111b 'U'Ufl1)'\"l\91,l'U1':i~'IJ'IJ bbrt~fl11 
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{,Tl.{,Tl 'Vl:!J\111.J'Vlfl f1'Vll111L 'U'Ufl1':i'\"l\91,J'U11~'1J'IJ LLG'l~fl11 

· 1bf111~~ 1.h::::mm.irt'1ffl:1Jrt~1mfl~fl\l:i'.l~'V11\116111rn1 
. 'lJ 

ii-;J1'U"J'U \!'.) fl'W Vl~fl:IJ1f1f111 (© fl~bb'U'U) 
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{,Tl.cs:'. 'Vl:IJ\111.J'Vlfl f1'Vll111b'U'Ufl1':i'\"l\91,J'U11~'1J'IJ bbrt~fl1) 

1bfl11~~ th::::mrtt:-.1rt-iffl:1Jrt~1mfl~m:i'.lfl'Vl1\116111rn':i 
'lJ 

:i'.l-;J'1'U"J'UUflCJ n11 © fl'U (o fl~bb'U'U) 
~ u.cd ii .c:J d v °" 

Na.:i11.ma:: i.J 1~a u n11ru 'lla .:i ~ CJ'U'llv ba'Uei'VI m CJ1 'llv.:i nu 
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i1vit L'liu n1';'!1llllljty1Vl/n1l!lljty1l'l1'1i' API n1'iLnU log 

n1'l'i1EJ,11Jl'l<ln1'lloff~1u API Llluiiiu 

-ihMu c:: boo,ooo 

-------------1-----1----·-----+-----t---·--------- --·--
boo,ooo 

1------------------t---------,---------t-~-r:c-::::-11-----i----r------1--··-----··-·· -
-~1r'iiu 

hoc.er Pin'L!l1 !lllmLuu 11a::'li'\Jllu1Vl~n'li'um-;1~u'lm-; 

Application Programming Interface (APO 1Yiml'IEJLL'l'l~ 
i!li;ia1.Xnu'Vlu1EJ~1u111l'li'Ji ml'IL!ln'!!u 11a::w.J1EJ~1uvf 
11iEJ1i!l~ 111EJ1iii11u1\J~u1i;;-;-;:u1.1iu1ai!ll;J<ll11fli'.iJ l'l11J. 

LL 1J1Vl1~'!1ll~¥1'l::'i1'!!utyqj.im-;u'lV11'lLLa::m':i 1~u'ln1-; 

1111'1i'Ji~11Jl:lUUilHhia ¥1.1'1. J,,cfuJ,, '!Jll~ri11in~1uTI'1illU1 

i'J!U1<1~~'1'i'll 

boo,ooo 

----v 

--- . ··--- -------- .. ------ --- --------------------------------------------------------



'i1!J01'i. 

,,.,_ 

kl.cl: ifo1'11 ililnLl'U'U LL!IZW9lllJ1'.iZ'U'ULlil'1~N!liiill;!ilL.yjil_ 
'l.1'.i::1iiuA'nv.n1w011tl1::nil'll0'101'.imi'lili'lfl1'\lln'.i'.i1J 

ri1"11fu~fuu~011 (Front End) 1ilu 1;i1'Vlu1~ihun~1u 
'll'lil1'Vln'i'.i1J;i'~'Vl-ii'I ~tl1::nilun1'.iL1J'.i1!J~IJ~ tl'.i::'!J1'!l1J 

~11tl ua::1;i'1'V1u1~~tifimi~11Jill1uiiill;!!I (Back End) 

il'IEJWml'L11gtlLL'U'll01'.iLLili'l~N!IL-Mll1u1'.i'1tlfu1tl~EJ1J. 
lUIL'U'U01'.iLllli'l~N!ILill'Vl!l1fl'Vl!l1!JiiW L'li'lJ il1'll1 

ili'l!l1'Vlfl'.i'.ilJ Nii~Ji'iu'lf 'll'l~L'l!11 'Vl'iil'.i1!J~IJ~ bU'L!ilJ'L! 

kl . ., iiln't/1 il!lm1uu 1\a::wmiu1'i::uu'iil'l1iiu ua::'.i'l'U'.i'llJ 
II II Q d d .J II 

.ii11J'!lil:l;!!lm'LILA'i1'1.iin'1'li'lil1'\lln'.i'.ilJLL!IZ!llJ '1 'VILn!J'l'llil~ 

Ll'l!J1-M;Ji'l1iiu.ii1uiim.iamuati"'iu:in1'.iu11ii1-N~\la11a:: 
bR'i~llf1~-Nil1;!!1 ~~.i1n01'.iu11ii1ii!l:!;!!IL'LllULL'U'U 
manual input ua:: import file '.i11Jii~n1'.ib~illJbEJ~ 
.i1n.ii1u-N!l:!;!!l'llil~n'.i::'Vi'.i'l~'li'lil1'Vln'.i'i1J 

kl.oil Wi'li~LL!IZ'V1'1ilil'U'.i::'U'U (Software Testing) '!Ill~ 
'.i::uu1uiiil cr.m - cl:'.'D Li'IEJ~W9ll1J1'.i::uu 1m::1;i'1viu1~ 
i!Ail. 1vli11-M'i::uu111u1'iu1'41~1ulilli1cl1~iltl'.i::a'Vlfi.n1w 

kl.c;; '\Jfotl\~'.i::uu11l'l'.i1::\liii1:1;1mV'liltl'i::d)uA'n!lmw 
fl1'.iU'.iZO!l'U0'1fl1'ill1i'l'll'lll1'\lln'i'ilJ'\llft~n1'.i'V1'11lil'U'.iZ'U'Ui 

m . .t 1t1mmiimh'\ll'ui'lfl111Jtli!l~nw!J!l~Wuu (System 

Requirements Specification) LLNIJ.fl1Wn'.iZLL'1oUtll;j!I 

(Data Flow Diagram : DFD) LLNU.fl1WLLi.'li'l~i'l111J.;'1JoA'uil 

1::vi-i1~iit1:1;1a (Entity Relationship Diagram : ERO} 

W'1'1.11~n'.ilJoUtll;j<l (Data Dictionary} '!lilfl.'lil'i'l'I (Source 

code} '!Jtl~'i::'UU LL<i::ithLLn'i1J'Vl'it1'1li'l~i'li~1t1 .. 11m1J~ 
L~!J1oUil~nUn1'iWmlU1'iZ'U'U (ti1il) wfaw~ilt1n11'U'l'\111'.i 
LL<lZi:JLL<l'il:'U'U ~iit1011H~1u1::'Uu~iit10111.u~1U'iZ'U'U 

LLm~ Flash Drive. 

--- ------ ---- ------------------- -------------· 

"' 

"' 

cl'. 

cl'. 

cl'. 

cl'. 

cl'. 

'\lllJ1flL'Vl'j 

boo,ooo 

n'\J l!Jcto,ooo 

~11J l!:iei'.'o,ooo 

<ilG'.,<too 

V"' 0100 Gl,ctoo 
----------· --- -

~"' cl'.oo l!:>,ctoo 

--.------ ---
~"' 'Liao Q'l,000 

~"' vloo Ol,ctoo 

~"' C:oo ct.coo 

' v 



,.-...::: 

··. · :·' >· 'i1~n.1~i~·" 
· · · .. :,~~=, ~·.~~:t.r·.,~/~.-:r~}:'.:: ... 

lllOO \J1\'1/f'l1J * ct'. f'l\J lllOO . <il,C:::Oo 

----l------------------lf----l-~-l------l--·---l-------1---·---· -----
··flr~ 

tt.GJ.l!J ~vi1i.1iinTrnm1lti1EJV111vi11~f1ri111Ji~1\Jn1lw~1\J 
l::UU"I WLLriL'11...,tl'1~tfol'n~1\JLl'll1'1jj1hn1!lll'l1Vl.ml1l'>l~1l 
L'11...,tl'1~~ufimi~1\J~1\J-U'111Jii (Back End) 1viEJii~L-U'1~11J 

'U :.I 'U 'U 

11m1JLLii::;...,~1101rn1Ji:l1\J~01iiLanV1l1liintlmJJm111 
L ...,111::l'111'U01~l'ltn\Jn1lruihr'lu\J ~11Jnu.r1\J1\J 'Wu01EJffi1 

GJO l'l\J 

moo U1Vl/fl\J*Cilo fl\J lllOO m,ooo 

·----------------~----l----------------~---l---,,c--11------l----'.-j------+---

tt.GJ.m '1viWiiml1lm1Jci1EJV1ilvim111~ml W~1\Jl::uu~ 
.,;'\lll\J1il'1J1i.1LLric!L-H~w;nnwt11EJ~1\J~:~EJ1-U'~~ 1tm11i'u 

~\J~ 1viEJ:ii~L-U1famuw LLii::/...,~0101m11i:l1\J~1l 
iiLanV1lmJntl!ll11Jri1111ri111JL...,1Ji::t11J'U1l~l'lt11\Jmlru· 

U"il'JU\J l11ln\J,J1\J11J'Wu01EJffh l!Jo l'l\J 

.lllOO \J1\'1/f'l1J*i!Jo fl\J fli'~ lllOO b,ooo 

'111.~ ~~ 
#' (}rr ;z}f~-, 

J~. rr-t 

--- ---- -------------- ~-------------------- - -------- ------- --- - -


