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' d.3 . 'U d.9 . 'I 

U1:::flel'\J fl "ii fl11.fl 1fleJ!Pll.'11Vlfl111J "il1fl'VltJ'dtJ.:J1'U.fl1EJ 1 'Ubbfl :::VltJ'd tJ-'.11'Ufl1 tJ'UeJ flfl~:::'V11'Nel !Pll.'11Vlfl 111J 1~ el ci 1-:1 
' ' 
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(GJ) f!.! i;:i fl 11tl1::: b:iJ'U fli' fl tJ.fl 1W bbG'I :::f!.J~ !Pl .fl1W m1tl 1:::flel'Ufl~fl 1':i.fl1 fl eJ !Pll.'11Vlfl111l bbi;:t:::U "ili tJ m':i 
' 

f!.J~ IP11 'LI~1'Ub 'Vlfl fo1i;:i ~ ~1'UWGi'-:!.:J1'U bbG'l:::~1'Ui1°.:Jbb'J~~ el:l.J 1 'LI1:::tkmHl1'U'LJ1::: flel'Ufl11 l.'11"ll1el ~l.'11Vlfl111J 
.c:::.Jld .di.I 10 QJI 6' 

b'll-'.!'W'LI'Vl.LbG'l:::mw':i11J 'V1Qfl!Plei.:i bb1l'UtJ1 bbG'l:::'Vl'U!PleJl.'lm'Lim1ru 
' 

(~) 11EJ.:J1'Uf!.!~!Pl.!i'ru61'lmi;:i111Jmfl~!Pli.'11Vlfl111Jfl11f!.!~!Pl11CJ-:5'.:i'Vl1~ (Manufacturing GPP) ~i;:i-:i · 

. 11tJG'l:::bBEJ~ 1'LIW~'\Jl.'11"lJ1eJ!Pll.'l'iV!fl111J TSIC ~ Vli;lfl 1'U'Vlfli.:i'Vl1~ ~l.'18tilfl~eJ-'.ln'\J 1~1-:ll.'1~1.:Jbl311~\ifl"iJ"lleJ-'.lbb~G'I::: 
. 'I 'I d.9 

~- 15m':i~1bil'U.:i1'1J/nliln-fi11 

ct.GJ . Pl" n~1bbG1 :::1bfl11:::'Vi°1TIn11tl':i::: b:iJ'Ufli' fl tJ .n1w m1tl1:::nt:1u n "ii m1.fl-1flei !Pll.'11V!fl111l bbG'I :::u "iJ~tJ , 
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i.:i'Vlf~ (Manufacturing GPP) 11:1.Jil'-:!eJeJflbb'U'U1fl1-'.!l.'lf1.-:i.2j1'Uoifm;JG1 fl1'H~ei:i.J1tJ.:ioifel~G'I m1"ill.'lel'Ul"jW.fl1'W 
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b 'Yi a\J';i:::d°1'Ul"i' m.1mWf11';i'th:::naun"iJf11';j.fl1f1a~6'11V1m';i:w ~-:i1 'U';i:::~'UG'lfl1'Uth:::naum';i 6'11"1.J1a ~6'11V1m'j:w · 
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L"ll.:iYr'LI~ bb'1:::.fl1W';i1:W 1\9lCJ6'11:1.J1';if1bb6'1\9l.:J~'11'11:ff1\9l L"li'LI ~a~.fl1wm~~~t'l'U1.:i?iTu (Partial Productivity) bb'1:::. 

-- ---------- -~-i;l~n1wn1~-~-~1:w .(Total Factor Productivity) VJ
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ct:.rn.~.rn Pin 'Mi ei a mL uu bb'1:::: 'l1f \9lJ 'LI1Vl' .:in '1l'Ufl1 'j\J ';i::::W1'1 ~ '1 bb'1 ::::1 Lm1 :::~'ll ei ii '1 

,, 'IJ 
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ct.cs:'..<9l fin'M1 aamb'U'll bb'1:::W\9ll'LI1Vl-:in-U''Um';ib~a:w 1CJ-:i~ei~'1~1CJ Application Programming 

~ I .dd !V 

Interface (API) "il1m:::'U'U.:J1'LI'V!1eJ'V!'LI1 m.1'U'Vl bf1CJ1"1.leJ.:J 

ct'..cs:'..~ Pi f1'B1 aei f1bb 'U'U bb'1 :::vr \9ll'U 1 Vl-:in 'ir'Lif111 b ~ ei:w tm 'll eJ:IJ '1"il1f1 :01'UoU a:w '1"1.l a.:im:::'\ll'j1.:J 
" ... 'IJ 

a ~6'11V1m'j:w L i1?i :01'LI'llmrn"1.Ja-:i';i:::urn1'LIL ~ ei1-lil. 'LI m1'lh::::w1'1 ~~ L'li'W '1la:w'1~1-lil. 'LI m1~ mh~a ~mw 
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... 'IJ 'IJ 

\Jwnau n"ilf111 b 'j.:J.:J1'LI bb'1:::ia:w'1~L~mia-:i b ~a-u1 hhh::::m'1~'1 1bf1'j1:::~'lh:::bi'.i'UP!n CJ.flTW.fl1f18~6'f1V1m'jiJ 
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ct:.<s:.~ Pin'M1 aamLu'Li bb'1:::'l'f\9ll'LI1Vl'.:in'll'Um1'Li~V11'j~\9lf11'ji1'Vlff L'li'LI m1"1.Jaa'Liru1~/ 
. . . q u . 

f11';i811t1J1t>11'U API mw1u log m111CJ-!!1'LI~'1f11'jboU-!!1'LI API bU'LI~'LI 
ct.cs:'.. ct Pi f1 'M1 a a f1bb 'U 'U bb '1::: vr \9lJ 'U 1VI.:)rf'll'LIn111 i 'lJ ~ f11 'j Application Programming 

Interface (API) b~m~mbW~oD8:W'1bVltlU'Vl't11CJ-!11'U.fl1f1f:O .fl11°1b8f1"1l'IJ bb'1~'VIU'JC.M1'U~b~CJ'JoD8-!I .fl1Clb~bb'U'J 
'IJ ... 

lJ 5u~u11miiu1'1oUm,J'1.fl11°1-r~~ 1:w Lb 'LI1'Vl1-!I "I.I a.:iw';i:::11"1Juty t[~ n 11u~'V!l'j Lbf;'I::: f11';i 1 V!u ~n 11m1°1-r.;1~ 1'U 'j::: uu 
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\9l"iJ'\llf;'I W.f'f. ~ctb~ "IJ8-!16'11'Un.:J1'UW~'U11~'U1'1\9l"il'\ll'1 

ct:.ct: Pi n'M1 aa mL uu bbf;'I :::'11f \9ll'U11:::urnb6'1 \9l.:J~ '1oU m,J, '1 L ~ atJ'j ~ bilu Pl n CJ.fl 1w f11'j\J1:::n au ii "il n 11 

mf1a~6'11V1m1:w'11i-1-rrnrfuu~m'j (Front End) L 'li'U b :il1V1u1~'11-Un-nu ei~6'11V1m1:w~.:iV11'\9l ~\J1:::naum1 
'I 'U , 'U 
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'IJ 
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'U . - • 

"lle:i.:iG11mum1ru'U1i11iiU'W ~1:wnulil1u1u1ilti'e:itin11 ®o fl'W • 

0 ""' .. 

b.(9) )~tJ~bd'11\911b'U'U.:J1'U ~ b\9le:l'U 

b.® bbt:.J'Uf111~1LtJ'U.:J1'U 

r~t~~~ s~~~:;I--.,-'-'. "'----+'---'----""-~='r--'--,---"-r-~'--'-,,-~~-_:_-~~:'.:-r':~~,-.-: 
~...:..__,,~_:.;;o:."""-"'.:.:....__-"=-.::.;__;;-'-"-~-"---'--'--'-'--f-'-'-~"-'=+"'~"'---'-f= 

g Q ~.. ·' Q 

G>. l"J fl'li1bL"::1 bfl'n::v11fif11':iu':i::b:1.1'U 

~na.fl1wn11't11::na~«~n11 

.f11FIB ~i'l1'Vln11:1.lbL"::if ~..ij' Vf111N~ ~ • 
b'U~1'UL'Vlflb'Ufaa ~1'U'Wi.:J.:J1'U bb":: 

~1'Ua°.:Jbb1\9l~a:1.1 N~~.nwsn:1.111;111:1.1 
.n1F1e:i~a1V1n11:1.1n11N~1'111a..fi'.:JV11\9l .. 
( Manufacturing GPP) 1 1 :I.I ii .:J 

aammu'i:F11.:Jai'1.:Jlli1'U"li'a:1.1" n11 
... 'II 

L-i a:1.1 'ia.:J"li' a:1.1 i;i ~11~aauFi ru.n1w 
'II • 

ii . ii Cl d 

"!Ja:l.l!;l 'lh:::1.11"N!;!"llfil:l.l!;l f1111bfl11::VI 
. 'II 'II 

"Ii a:1.1 i;i bb"::n11bbi'!VJ.:J Ni;i"li' a :1.1 i;i b'U 
• 'II 'II 

"' ., 0 

.f11'W11:1.1"lJB.:J1::\J\J"1 'W18:1.1~ \9l'Vl1 
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c:tt. d'U .d Qi 

bb~ ~1 bfl11~'Vl"ll eJ:l.I~ b 'WeJtl1~b:l.l\J 
. 'U . 

Ana.n1-wn11t11~ne:iun:un11 

.n1fle:i~a1V1m1:1.1"1 1~a1~uu:\J~~e:i.:i 
Ii • ' 

~1:w11ri~1bilum11flmh.:iue)_a ~.:iil 

~ u 

bll.(9).(9) 131fl'li1 elelflbb'\J'\J bb"~'V'l~'U1 

v.i.:in-ti'U fl1';i~';i1'1~e:i'\J flrum'V'loif e:i:i,i" 

(data deansing) bb'\J'\JB~b'Uir~ ~1:1.l 

b~eJ'U1 'll~fhV!'U~ b~tl 1 oULfl~eJ.:JijeJV11.:J 
L VlfltJl°l L ~m~~m.ioif m.m 1 ~'V'lfm.i 

'IJ 

r:11'V!~'\J fl1';i'ti"111Jt.J 'j" ~mm,m 

bll.(9).~ ~fl'li1 ele:Jflbb'\J'\J bb"~~(l).J'U1 

v.J.:i n-ti'U flT~i.\'1b oif1 Lbm~'LJ''UViflolf eJ:l.l" • 'U 

1'11:1.lfl1';i';i1tJ.:J1'Uoifm.mm';i'\.h:mmJ 
'IJ 

n'1 m1 h.:i.:i1'U11till r:11'V!~rn ~1'V!u1~ 
i:!tJ~'Li~.:i1'U~1'UoUeJ:l.J" 

rn.®.rn ~fl'li1 elelflbb'\J'\J bLm:~(l).J'U1 

v.i.:in-ti'U.:i1'U'lJe:i.:iL~Tvr111m~~1:1.J1'j"fJ · 

m.kl ';i~'U'Ufl11U1~:1.11~t:-.J~ bb~~ ';i~UU 

~bfl11~~-Ne:i:u~ ·1.h:me:iuff 1a 
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- - --- --- -------- --- -- ------- - ------------------------------------ -------------------



-b-

~i~~~~~·IS ~f:d~~~~mS~~~::..,::,:.r~;;...,.r~~~---:-1 
-~~~--/o=====================~====~==i:~~.:.;_p&.2~~~~L'.'..H~ 

rn.b.01 fifl'l'J1 elelflbbUU b~:::~\9ll~1:-- -rJ.:inw:-~---:-

'W'l n-uu m1tJ 1~:w1 '1 ~ '1 bblil :::1b1"111 ~,,;-

-Uei~i;i b vieitJ1~b:i1'U~fltJ.f11'1"1fl11 ,, 

tJ1:::flel'Un"ilfl11.f11flell'lii'l1'Vlfl11:W Vl'l 
- q 

L'U1~;('\Jii'lm'U'l.J1~na'Um1 6'116111 
,, ' .. "" .. 

~l'lii'l1Vlfl11:1J b°ll'l'l"l'U'Vl bb'1~.f11'1"111:1J 

b~tJii'l1:W11f;1bbii'!~N~'19J1~-J~ botl'U ~~l'l 
.f11'1"1fl11~~l'l'\J1'l61'Ti.J (Partial 

Productivity) bb'1~~~l'l.f11'1"1fl11~~l'l 

11:w (Total Factor Productivity) ~ 
iim1t11-U'a:wi;i~1'Uflrumwu"il'<iltJm1 

'IJ ' 

~~l'l ~1'Ub'Vlflb'Ub'1~ ~1'U'l"l~'l'l1'U bblil~ 

~1'U~'lbb1~i:la:w bll'Ua~1'lt!atJ :w1~1:w 
1bfl11~v1 bvimbii'l~'l1 ~b~'U~~n1~'Vl'\J 
~ei~1~1'~ bb'1~bviatJwb:i1'U~fltJm'l"I 
fl11bb 6li'loLJ''U b 'U:i1~~1'l 1 

rn.b.b f!ifl'l'J1 'El'Elflbb'\J'\J bb'1:::~\9ll'U1. 

~'l floU'U fl11U W:IJ1'1~'1 bb'1~1bfl11~"1 

.f11fl'Ell'lii'l1'Vlfl11:1J fl11~~ 1'111 tJ'<il'l'Vl1 ~ -
- ' 
(Manufacturing GPP)_ bviei1~b~'U 
bfl1'lii'l~1'lfl"ilfl1-1:1J'Vl1'lbPl1'l'J~fl"il . ... 

rn.b.rn fifl'l'J1 el'Elflbb'U'U bb'1:::~\9ll'U1 

'W'l noil''U m1'1.J1::::w161~ i;i bb'1:::1bfl~1:::v1 

,, 
d'Q.I .c:iQ.I I i.I 

fl1~fl11fill'l1'1l1~ b'll'U m'UflUII11'1"1 

u"iJ-.iltJm1~~l'l ~1'Ubvifl1'W161~ ~1'U 
' ' Q.I ii .:::. ii .:::ii I 

'1"16l'l'l1'U bb'1:::~1'Uii'l'l bb 1~6'\el:IJ'Vlii'l'l~lil 

~a Pi'n tJ ii1w bblil ~ ~~ l'l mw m1'1.J 1 :::n 'El'\J 

fl"ilfl11.f11fl'Ell'lii'l1'Vlfl11:W 
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w.:ini'Um1n1'V!'U~ 1fl1.:i~-r1.:iih1m':ilJ 
· V11.:ibl31':i'l~tion"ilel1P1~'i'V!n':i':i111 m "!i.:i~'LI~ "" . 
byjelbll'Umelu1'Lim':in1'Vl'LI~-:il~v\'1 

0 O.J ~ Ill 

bb 'U'J'Vl1.:J n1':i~1':i'J'iiJ bb'1~'iiJ ~ bnU'U'm.J'1 

b¥Jel1m~oUellJ'1.yjfl':iel'Ufl~lJbb'1~ . 
~~Vfel'ULfl':i.:i~~1.:in"iln':i':i11V11.:i 

bl31':i~:on'iiJel1P1~1V1m':i111 'Ub "!i~~'U~ 
a:. f1n'l!t1 mmtt\Ju tta:::~w'L!1-a:::uu ':i~uu 

m-at~e:i:IJ lv.:iab'e:i:iJ-a tta::::5'~tnu 
'II 

511 511 ... 

~1'Ll~e:i~a~1'L!tA-a'l!t~n~~~a1~n-a-a:1J 
d ~ oQ ~ 

"a1:1Jtl.:in1':i'WW'Ll1"a:::\J\J\J':i~1"a~~n1"a 
d . . ~ II · 

i1'Vl'G .vf a1:1J1-af1~1til'Lln1-a1~ ~.:iil · 
-~.(§) Pin~1 elelmLuu bb'1~ww.it!1 

· w.:ini'Um':ib~el111ci.:i.ffel:i.i~w11ci 
Application Programming 

Interface (API) 'iiJ1m~'IJU.:J1tl'V!~el 

d Q.J ... °:1 ffO.J 

Ci'..lv l31n~1 elelmbuu bb'1~'1"lw.J'LI1l'~.:Jn"llu 

m':iL zj el111ci.:ioff el11 m11n:o1'Uoff eJ11'1 'UeJ.:i 
'U ... 'U 

V I V 

m~'Vl':i'J.:Jel 1P1~1'V!m':i11 L 'U1~:01'U'Uel11'1 
'I l\ld.S cu ·. 

'Uel.:J':i~urn1t!b vi el 1 m t!nTiiU':i~111'1~'1 
b "lit! oLJellJ'1m m 'Um':i-:il ~v11~~\Plm'l"l 

'U . 

oQ V d d d . ·V 

n1':i~'1\Pl bb'1~'Uel11'1el'U 61 'Vlbnt:J'J'UeJ.:J 

~. r,n Pl n ~1 el el nbb 'U 'U bb '1~vrw.J'LI1 VJ.:inoH'tJ 

~.:in -u'U m 'j'ii)., ~ m 'j :01.'U"li el 11 '11 ~ 
... . 'U 

~1111':ifl':iel.:ifuiel11'1~'1n1':iU':i~nelu 
'U . 

fi 'ii)fl1'j h.:i.:i1'U bb'1~oLJ el11 '1vi b~ CJ'JoLJ el.:! 
. 'U 

L w' m.J11uu':i~111 '1 ~ '1 1bfl-s1 ~'Vi' 
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~-~ Pin~1 eielmLuu bL'1~~w.iu1 VJ.:in'il'IJ <ii 

w.:in-Uun1':i'U~'V!1':i-:il'~n1':i~'Vl~b"liti 
n1':i'UeleJ'IJW1\Pl/n1':iel'UW1\Pl 1 .if API 

'I QI 'I QI 

~ 1" m':i'Lnu Log n1':i':i1CJ.:J1'U~'1n1':i "ll.:J1'U 

API bU'U~'U 
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V1~n-Uum11VfLJ~nT~ Application · 

Programming Interface (API) L~a 
bi:.J CJ Lb ~~if a11~ 1 Vf n'UV!'t.h CJ~1'Umflf~ 

'lJ . ... 

. I .J .c:J ii 

.f11 flb8f1"1l'U bb~~V!'U'J CJ~1'U'VI bf1 Cld"ll8~ 

m CJ 1~Lb 'U1'lliju1iu11111 i1u1~if a~~ 

.f11flf~ (;111Jbb'U1'Vl1~"ll8~ 
"' 

~i~11"1l'Liqiqi1im1u~vi11LL~~m~ 

1Vfu~m1mflf~~hm~'Uu~;avr~ ~.Pl. "' . 

lvttblv "lla~l.'11irrn1'UV1'~·1..nf~u1~ ... 

~- An~1 mimmu ui;i::wlPl!u11::u'U ~~uu 

LLa~.:i~ •. mifo~i;iLv1eiu1::tilul°i'mm1-w 
n11u1::neiun"ilfl11.fl1fl~(;liif1Vlflii:IJ 

a1V1i'u~i'u1.iim1 (Front End) .. 
I ii i/.c:::IOQ,/ 

b"U'IJ b"i11Vl'IJ1'Vliit1'1Jfl.:11'1J~Vliif1Vlflii:IJ 

~.:iVl1~ N'u1::neium11u111:1~u~ .. 
ol 0:,1•1 IV vd 
u1::"!11"!1'1J'Vl'J u bbfil::L"i11Vl'IJ1'Vl 

~u~\Wi.:i1u~1u-b'ei~i;i (Back End) 

1~1:1wlPl!'IJ11u LL 'U'Ufl11LLa~.:i ~rn 1 ~ 
. .. . 

iit1:1.111'1Ui''U b U~El'IJiU Lb 'U'Uf11ibbiit~~ 
,. .. 

Q,/ c;C ii II 

"ii~ bfl'U bLfil::i'J'Ui'J:IJ ;i1'1J"ileJ:IJfil~1'1J 
IQ ." ' 

Q q q 

Lf11~,!fl"il~Vliit1Vffl'ji:IJbbfil::eJ'IJ 6) 'VI 

L~1:11-b'ei.:J 1~1:11 ~~~ Ln'U;i1'1J-b'ei:1.1fil ... .. 
Q,/ 0 ii ii 

V11:1Jfilfl~W::f111'1J1b"il1"ileJ~filbbfil:: 

1fli.:liit~1.:J"!i'v:l.lfil ~.:l"il1flf11itl1L"li'1 .. . 

-b'v:IJfi!b'IJiUbb'U'U manual input .. .. 
LLfil:: import file i'J:IJ~.:lf111 

L ~ei:1.111:1.:i"il1 n;i1'L!-b'v:1Jfil 'lleJ .:in1::V111.:J ... .. 
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ml. l'lt9llPl.:Jbba:::'Vl~flau1:::uu 

(Software Te~ting} "lle:J~i:::uu1'L! 
II T 11 Q.I 

"lie! ct'..m - ct'..b L~flllJW~\.!11:::'1.J'U 
II vd clGJll 

bba:::bl\11\11\.!1\ll fl fl el. b Wei L Vli:::'U'U 

fl11111f;ltif.:i1'L!l;tmh.:iij · 

t11:::il'Vlfi.n1w 

~. t1-rut1l.:i1:::uu1bfl11:::~-ii'a~a·b~e:i 
t11:::bij'Wfina.n1wm1t11:::ne:iunl\lm1 · 

., 
.n1fl~l'lfl1V1m111V1g:i.:im1'Vl~flau 

1:::'U'U"1 

'11'\J 

G.IOllO II 

~. l\l~'V11"lle:Jfl1Vl'L!~fl1111l'le:J.:Jfl11 .:nw 

•1rn.:i1:::uu (System 

Requirements Specification) 

bbN'L!.n1wm:::bbfl-b'e:i~a (Data Flow 

Diagram : DFD) bbN'L!.fl1Wbbfl~.:J 

fl1111a11~'L!61:::V111.:i-b'e:i11a (Entity 
" 

Relationship Diagram : ERO) 

Wlil'L!1'L!n111-ii'e:i11a (Data . " 
Dictionary) 6lm·fo1fl~. (Source 

code) "lle:J.:Ji:::uu bba:::1 'lhbtn111Vl~e:i 

"llt91~~ ~.:i 1 tl1bbm11~b~a1-ii'e:i.:inum1 • 
-W'~'L!11:::'Uu (t;l'1ij) fiile:im1'UjV111 . 

" 
bba:::~bba1:::u'U fiiie:im1t.U.:i1'W1:::u'U 

" 'II 

1ii1tlu'U'Ube:Jflfl1ibba::: Flash Drive 

@o.rl1a'V1e:i~e:i.:i~fl1111j;t1'L!n111-lf 

.:i 1'L!i:::'U'U1bf111:::-H-ii'a11g:i b ~ e:itl1:::bij'L! 
'II 

A'na.n1wn11t11:::naunliln11 

.n1flvl'lfl1V1m111 bba:::m1'Ujm1 • 
-ii'e:i11abll~"lla.:iV1ii1a.:i1'L!.n1fli'~1'W " ~ 

itlbb'U'U API ~.:id 
" 

@)0.@) ~t9l 1 Vfiim1e:iu1:1.1t:i1E.J'VleJt9le:i..:iF1 1'1-r.:i 

m1:1.1~\911'Um11 off..:i1'U1~uu., 1 Vlbbrl 
'U 

b~1VltJ1~~t9lbbi;:t1~'U'U (Adm in) bt9lE.Jii 
'U'U 

~ b oll1~1:WeJ'U1:W bbi;'I ~/V!~eJeJ'U1:W~1'U 
'U 

.d .r:::::t. ~ .r:::::t. ~ 
G'leJeJbaf1'V11eJ'Uf1G'l~1:Wl°ld1:WA11:W 

bV!m~G1:1.1"Ue:i..:iG'lm'Um1ruiJ"il"i!u'LI 

11:wn't.i~1m'Uhl-Lle:iE.Jn11 er A'U 
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<9i'O.lo:J ~~1~i1f111eJiJ'a:W~1tJVleJ~eJ.:Jf"1 

1"111:wf 1hunT~ 1i.:i1'U1~i.Ji.Ji 1~bbri 
v vdov c::t. 

b"'il1'\l!'U1VIG'l1'UfN1'Ubl"11~;ifi"'il 
"' "",, ,,.J 

~~G'l1'\l!fi11:W'\1!1el~1'\l!'U1VI 

~tl~'IJ&l.:i1'U~1'UoDel:lql~ (Back End) 

1~ tJi1~ b oU1 ~1:Weli.J 'a:W bb~~/V!~el eli.J'a:W 
I .d~~ c::t.~ 

t:-J1'UG'leiei b~nvi1ei'U n?1~1:wm1:w 

b Vl:w1~?1:w"llt1.:i?1 m'Wm1ruu"'il"'iJD'U 
. . 

11:wn'W"il1'U1'U1:J'!!eitJn11 mo f1'U 

(9)0.r;n ~~ 1 ~i1f111eliJ'a:Wci1tJVleJ~ 

f)'J1:W~f1111 i.:i1'U'a~i.Ji.J~~~'U1~'U 
" 

1 ~bbnm .U.:i1'U"'il1n'V!u1 tJ.:J1'U~b~m-Uei.:i 
'U . 

1 'W'a~~i.J~'U~ b~tJi1erb oLJ1~'J:WeJU1:W 
'U 

bb~~/V!~t1eiLJ1:w~1'U~t1~b~nvi1ei-Uncl' 
~1:Wf1'J1:Wf111:Wb'\l!:W1~G'l:W"1Jel.:J 

?1m'Wm1ruu"'il"'ilD'U 11:w n'W"il1'U1'U hi , 
,, ' 

'UeltJfi'J1 ®o f1'U 
·.3 v 

'a1V.:!1'Ub'Uel.:!Vl'U (Inception 

Report) 'V'liei:w1'VJ~~h~n'Vl'rnilmt 
ii ii ~d 

'a1V.:!1'Uf111:Wfi11'\l!'U1A1.:!~ ® 

(Progress Repdrt I) 'V'liei:wl'VJ~ 

~h~n~-aeiilna 

'a1V.:!1'1Jf111:Wfl11'\l!,j1f1f ~~ kl L'1lJ 

(Progress Report II) 'V'liB~L'VJ~. 

-a-1v.:i1uu'Liua:wtnru (Final L'1lJ 
'U 

Report) 'V'liei:w 1 'VJfA'~t~n~-aeiilna 

(
.. ,, ,, ) 

mo,000,000 i.J1VI G'li.J~1'Ui.J1Vlfl'J'U 

c;:;:. n11~.:!:We!'IN1'U 
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(Inception Report) lil1u.1u er b~:W 'V'liei:wl'VJ~~b~n'Vl"aelilna ~ih«ei'l11th~neiu~1EJ 
~.m.m bbt:-J'Um-atl~'IJ&l.:i1uzj,:i bb?l~.:i~.:i bb 'U'JV11.:i/-a-1tJ~ ~ b ~u ~~'WWI ei'Um1~1b u'U~1'U bb~ ~1::: tJ ~b 1m 

m1~1b'W'u.:i1'U1'Wm1~~'U11:::uu:::ibf1'n:::~oLJ'm,i~b~m.h:::d'.i'ul"lntJm'l'ln1";iu1~n-vi.Jn"'ilm1.rnf1'ell'l?l1V!m1:w }Y @JV' 
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~.(9).IEJ 11CJ\11'Ufl11:un1T111i11n11Prm~nbbrt~1bfl11·~~15nT:itl1~b:l'i'UP!nCJmvm11th~naun'<ilrn1 
.fl1 f\~(916'11V!n'J1:U"1 

. W:.kl .:11'U.:l'JlPIVJ'' kl, a°.:1:1Jel'Ufl1Bb'L! m b~el'U tl'u5lP!v1n'J''UVJ
0

fl.:J'U1:1Jb'Uiruru1 t~bbfl ';i1CJ.:J1'U 

fl'J1:1J.n 1'J'VIU 1flf .:ivf @ (Progress Rep~rt I) til1'L!1'L! ct b~:IJ wfei~1 waa b~ n~-a~iJ mf V( ih if eJ'Vl1 

th::neJ'U~'JB 

~. IEJ. (9) 11 CJ\11'LI6'11 tJ e.Jrt m1Pi m~1 bbrt ~1bm1~vi16n111.J ".i~ biJ'U Pl n CJ .flTW m1tJ1~ nau fi '<ii rn1 

.fl1f\B(916'11'Vln11:U"1 • 

. v i.I ~ - Q.J 11 

~.hrn 11CJ\11'Ufl11:Un11'Vl'U 1n11!31 f1'tfl aa mb 'U'\.J bbrt~W~'U11~UU(9111'<ilr:IB'Uflrum-w"ll a11ri 
. 'I 'ti . 

tJ1~nau~1CJ 

~. IEJ .rn.(9) 11CJ\11'U1"111:un 11V1iJ' 1 m1Pi m~n aa mtuu bb'1~~ l'l.l'U1W\ln 61i'i.im1(91111ilr:1au 

flrum-wia:uri (data cleansing) bb'U'l.JeJ(911'UdY&l m:ub~a'U1"llvln1V1'U~ 'l~CJ1"1lbA~B\lliavn\lbVlfl'Lifl b~Bb(9l~EJ1l 
'I 'ti. . -

ia~ri 1 Vf-w~am1°1V1furn1'l111 tJtJ1~:u1rte.J'1 

~.hrn.IEJ 11CJ\11'Um1:un11V1i11m1Pimn aamb'\.J'U bb'1~~1'l.l'U1W\ln61i't.in11'l11bi1bbGl~ 

u'LIVi n.Ua~'1 (911:U m111CJ \11'UoUB~'1m1tJ 1~ nB u n-:u m111 '1\11'U11 CJlJ r.=i1ll~Ub '<il1VIU1~~tJ ~u&'i\11'U~1'U.ff a~'1 
~.hrn.rn 11CJ\11'Ufl11:1.Jn11V1i11m1Pim~1 BBmbuu bb'1~~1'l.J'LI1w\ln61i''U\11'U"llB\lb~1V1tl'1YI 

1Vf6'11:1.J11~V11'U6'1B'Uf\11:Uf\1'1.J~1'U~n~B\l"lJB\loUB~'1 

~.IEJ.Ci'. 11CJ\l'i'Um1:1.Jn11V1i11m1Pimn aBmbuu bb'1~~\ill'U1wuum1tJ1~m'1e.J'1 bb'1~1b1"111~~ 
., tJ ., 
"lla~i;i 1~nau~1CJ 

~.hei'..(9) 11CJ\11'Uf\11:1.Jn11V1i11Prm~n m:imbuu Lb~~~(ijj'U1°~\ln61i''Um1tJ1~:1.J1'1e.Jmbrt~ 
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G11"ll1B(91'11V!m1:u · b~\l~'Uvl bb'1~m-w11:i.J 1~~r:11:u11mbr:l~\le.J~w11;ff1~ t"llu e.J~(9lml'iim1e.Ja(91'1.J1\1~1'U (Partial 
~ . 

Productivity) bb'1~e.J~(91.fl1'Wfl11e.J~m1:u (Total Factor Productivity) Yli!m1'11'1ia~'1l9i'1'Uf)rum-wtl'<il~CJ 
m1e.J~(91 ~1'UbVlfl 1'LI fa~ ~1'U'W~\l\11'U bb'1~~1'U~\I bb'J~~a:u bU'UB~1\IU a CJ m~1:1.J1bm1~vi b~Bbbr!~\11 Vlb ~'LI 
e.J'1 n'J~Vl'U~BIP11;fff~ bb'1~b ~BU1~b:l'i'UPlnCJ.fl1'Wn11bb '!i\loLJ'U 1 'Wil&'i~1\I ~ 

~.hei'..IEJ ~1CJ\11'Ufl11:wn11V1tl'1m1Pimn mimLuu u'1~~(;).J'U1l'J\ln61i''Um1tJ'J~:u1'1e.J'1 

bb'1 ~1 bfl'J1~~-il a~ r;:i G11V1f u e.J~ 91.fi' ru6lll m r;:t'J1:l.l.!11flEl916'11'\I! n'J1:U m 'Jf.lil\91'J1 CJ'<il\l'Vlf ~ (Manufacturing GPP) 

b~B 1 Vlb~'U bfl'J\16'1~1\lflliln1'J:UV11\lb!31'J~;ifllilB916'11'Vlm'J:l.l'J1CJ~'U.yl . . 
"' . 

~.hei'..rn 'J1CJ~1'Ufl11:1.Jn11V1tl'1m'JPin~1 aamb'U'u tbGJ~~(ijj'U1l'J\lni'Lim'JtJ'J~:u1r;:ie.Jmb'1~ 

1bfl'J1~vi.ff a:ur;:i \9l1 Clbb 'U'U"iJ1r;:ia\lr.=i1V1f'U n1'Jf\1lP1 m'Jru \Pi'1;ff f ~ b'li'U ~1U flfJJ.!lTV'l'U '<il~Cln1'Je.J~ 91 ~1'Ub Vlfl b 'U brt~ 
'IJ . ' 

~1'U'W~\l\11'U bb'1~~1'U~\lbb1~~a:1.JYl"1'1e.Jr;:t~aP!nCJm'Wbbr;:t~e.J~(91.fl1l'lm'JtJ1~mrun'<ilm'Jmfltj916'11V1m'J:u 
~.hei'..Ci'. 'J1CJ\11'Um1:1.Jn11V1tl' 1 m'JPi n~1 aan bLuu bbr;:t~Yl(ijj'U1lll \In 61i''Um"Jn°1V1'U~ 

bfl'J\16'1~1\ln'<ilm'J:uV11\lb!31'J~~n'<il B91'11'Vln'J'J:U 1 'Wb ~\l~'Uvlb ~ab U'U mau 1 ·i.m1".in1V1'U~~~v11bb wvi1\lrn'Jr.=i1'J1'<il bb'1~ 
"" . 

~ ~bnu.Ua:ur;:i b ~a 1 'Vl1~.Ua:ur;:i~fl'JB'Uflr;:t:Ubbr;:t~r:l~Vf a'U bfl'J\16'1~1\lfl'<iln'J'J:l.l'l/11.:J bl3li"~;ifl'<il a (91'11'\l!n'J'J:l.l 1 'Wb~\l~'U~ 
'\I '\I 'I 6.3 'I 

~.k:i.ct 'J1CJ.:J1'Um1:1.J n 11'VIU1 n1 'JPl n ~1 a Bnbb 'U'U Lb '61 ~vr (;).J'U 1'J~'U'U n1'J b ·Ir' a:u bCJ\l'll a ~r;'I 
' ' . 

bbfi~"ii' ~bnu~1'U~ a~r;:i\9l 1m!31'J~~n"il El l>l'11V1n'J'J:1.J'J1:uii \I m'Jvi'(;).J'U11~uuu~V11'J"ii' ~ m'J~vifi Vi 1;11m'J~ . W 
~1bti'Um11~ #1\1-u ~ N · 

.v 
~~ ~11 )~--. 

J:;w-r 
---------------------- --------



. -(9)1!>-

~.l!J.ct. C9) 11 ci.:11'UF111:1..1n1Tv1iJ1nT~Pi m~n eiei mb uu tb~~il'll'U1VJ.:in-IJ'Um1b ~ei:1..11ci.:i-LJ'a:1..1'1 
. 'U 

IP11ci Application Programming Interface (API) "il1m:::'UU.:J1'U'V!~eJVl\ .. h CJ.:!1'U~bMci1-LJ'ei.:i 
~.hct.l!l 11CJ.:11'UF111:1..1ti'11V11!1m1Pim~1 eieirnb'U'U tb~~il'l!'U1VJ.:in-llum1b~~:1..11ci.:i-LJ'a11'1 .., 

"il1n:o1'U~'m.m'lJei.:in1:::'Vl11.:iei\J1?11V1m'rn r'1f-r~w-ifermr'lf~mwtfurtmi.ffi1Tthmr'ffie-t'1-t61i-~i;i1itt-----
. d.Jl 'U 'i 'IJc(.9 'U ~ \f 

1'Lim1'<il~v11i:.J~\Jl.n1wm1i:.J~\Jl bb'1:::.LJ'ei~'1~'U 1 ~bM~1.Uei.:i 
~.hct. m 11·ci.:i-i'Um1:1..1n 11V1iJ 1ni1Pi m~1 eieimt uu bt'1:::r'l'l'll'LI1w .:in '1l'Uni1"5' ~ n11 

:01'\.JoU el:!..1'11 Vf'G'11:1..111t:l1eJ.:Jf 'UoUeJ:l.J '1i:.J'1 fl11UWneJ'U n"ilfl11b1.:J.:J1'U bb'1:::oU fl 'JJ'1vf b~ CJ1oUeN b ~mJ11 tJtJ1::::1..11m:.m 
~ 'U \f . ~ . 

1bfl11:::1'i'tl1:::bn'UPi'ncimwmF1e:i\JlG'l1V1n11:w 
' 

~.hcr.Ci'.11ci.:i1'UF111:wti'11V1iJ1m1Pin'l31 e:ie:irnb'UU bbrt:::il'll'U1w.:in-a''Um1'U~V111'1~n11 

~'Vl~ boli'U fl11'lJeJeJ'4fY1\Jl/fl11eJ'41\!1\J11oU API n11btl'U Log m111ci.:i1'Ui:.Jrtf11-:i1-ifo1'U API bU'U~'U 
~.hcr:cr 11cM1'Um1:1..1ti' 11V1iJ 1nT~Pi n'l31 e:ie:in ttuu bb'1:::r'l'l'll'U1w .:in'll'U m11 l.fo~ n11 

Application Programming Interface (API) bV7'mi:.Jmbw~·'.Um;1,'11Vi'nu'Vlt.hti.:i1umF1f~ .tl1f1beJn'll'U bb'1::: 

mh CJ.:J1'U~ b~ ci1.U e:i.:i m ci 1~bb 'U1tl~i.T&in11mii'U1'1-U' ei~'1.tl1 F1 f~\J11:1..1 tb 'Ll1'Vl1.:J'lJe:i.:iw1:::11"lJu qiqj&i m1'U ~V111 
bb'1:::m11 Vi''U ~m1 mF1-r:ocJ1m:::'U'U~liii~'1 w.131. l!lc:tbl!l "lle:i.:i611-Un.:i1uivu 'U1r:o'U1'1 ~~~" .... "' 

~.l!l. b 11ci.:i1ufl11:1..1ti' 11V1'!!1m1Pi n'l31 eie:i mb 'U'U bb'1:::i~'U11:::t1'0bbG'l~.:ii:.J'1oUe:i:wm ~ e:itl1:::bil'U 
. 'U 

~nCJ.tl1W m1tl1:::ne:iu n "iln11.tl1FleJ \JlG'l1Vln11:i.JG'l°1'Vlf rnH'U'U~fl11 (Front End) b"li'U b"ii'1VltJ 1YI G'l°1-U n.:J1'U 
, 'U 

.. ,.. , .•.. -&\JlG'l9'V!m1:wi.:iV11~ ~tl1:::ne:i'Um11'U11ci~'Uvf 'lh:::"lJ1"lJ'U~11tl bb'1:::b-:5'1V1-U1vl~tlfiu&i.:i1'U~1u-5ei:w'1 (Back 
'i 'U cu ~ 'U 

End) 1~ CJVl l'l!'LI 11 tl bb 'U 'U ni1 bbG'I ~.:ii:.J "1Vi'G'l1:w11f;ltl f 'U b tl i CJ'U 1 tl bb uum 1bbG'l~.:i i:.J'11~ 'Vl'11 n'Vlm m1 &i b -du 'U . 'U . 

G'l1'lJ1e:i\JlG'l1V1m1:w i:.J~\Jlnrusvl od1.:inm V1~m1CJ~'U~ bU'U~'U • 
V 1' ~ V CV ~ V 

~.l!J.b"ll 11CJ.:J1'UF\11:1.Jfl11Vl'U1fl11131n'l31 eJeJnbb 'U'U bb'1:::W\ilJ'U11~'U'U"il ~bfl'U bb'1:::11'U11:1..1:01'U'lleJ:l.J'1 
. - d3 \J 

~1'Ubm'l3~n"il~ \J1G'l1V1m1:w bb'1 :::~'U 1 ~ b~ m.Ue:i.:i 1~ CJ 1 Vi'i ~ btl'U~1'Uiei~r1\J11:w~ n'l3ru:::m1t11b .U1.Um;1,mb'1::: 

1F11~G'l~1.:i.Ue:i:w'1 ~.:i"il1nm1'i11b.U-i.Ue:i:1..1'11'U1tlbb'U'U manual input bb'1~ import file 11:wfi.:in11b~eJ:1.JbCJ.:J"il1fl 
'U 'U 'U 

:01'UoLJeJ:W'1'lJe:i.:in1:::'Vl11.:ie:i\JlG'l1V1n11:1..1 
ctS \I .'\ . . 

~.m -!11'l.Hl'J~Vj' m lif.:i:Ue:J'U.f11Ub'U b b~~'U tl'rn;;'~Pil1n1'1J~il-!l'U1:Ub'Uiruru11~fon' ':i1El'l1'1.! . . ~ ~ 

fll'J1:Utl1'J'VlcU1fllf .:iVi' ki .(Progress Report JI) li11'U'J'U ct' rn'll 'Vi~e:iii1-Wiil'~tl1in'Vl':ieJUmf Vi'i1t-d'eiV11 

tl':i~neiu~1a 
~.rn.C9l ~'UbbU'U (Prototype) m1il'lJ'U11:::'UU(;l11"ilG'leJ'U~tu.fl1woLJ'ei:i,i'1 tl1:::ne:iu~1ci 

~.m.C9l.C9l #l'Ubb'U'U (Prototype) fl11Vll'lJ'U1w.:in'll'Ufl11\J111"ilG'lel'UflN.tl1WoUeJ~'1 (data 

cleansing) bb'UUeJ\Jl fo:U&i m:wt~e:i'U1'lJ~n1V1'U~ 1~ci1itfl~e:i.:i:We:i'Vl1.:ib 'lll'l'Llri b~m\Jl~CJ:1..1'5ei~~ 1 Vfw~m.1611V1fo 
m1tl11 tltl1::::w1'1i:.J'1 

~.m.®. l!J #1 'Ubb uu (Prototype) ·n11Yr l'l!'U1W.:Jtl<U'iJm1'tl1b i 1 bb'1:::U'UVi n.U eJ~'1 m:1..1 n11 

11 ci.:i1'U.rr e:i:wi;i m1tl1:::n e:i 'U n"il m111.:i.:i1'U11 citJ 611V1-rrn 41V1'!!1~ ~tl fiu&\\11u~ 1'LI'1i'e.i:w" 
'U 'U ;;J 'U 

~:m.®.m #l'Ubb'U'U (Prototype) m1~1'lJ'U1VJ.:in-llunu'lle.i.:ib41V1iJ1~1Vi'G'l1:1..11':if1'Vl1'UG'leJ'U 
m1:w F11u i;l1 'U f;l n #le:i.:i'll e:i.:i.Uei :W'1 

'U 'U . 

~.m.l!J ~'Ubb'U'U (Prototype) m1il'lJ'U11:l::'U'Ufl11tl1::::1..11i;i1N'1 bb'1:::1bF111:::1'i'ie:i~'1 tl1:::ne:iut>l1 CJ 

~.m.l!l.C9l ~'Ubb'U'U (Prototype) n11il'l!'U1VJ.:iniu m1'lh:::m'1i:.J'1 bb'1:::1 bf\11:::~.Ue:i~m~e:i 
tl1:::dJ'U Pl fl E.l.tl 1W m1tl1::: irnu fl"il fl11 .tl1 Fl~ \J1G'l1VI fl11:1J J.:i 1 'UW~'UG'lfl1'UU1::: fleJ'Ufl11 G'11'1l1~ (;1?11Vlfl11:1J. 

b~.:J~'Uvf bb'1:::.n1w11:w 1~CJG'l1:1J11f1bbG'l~.:Ji:.J'1~1:ff1~ b"li'U e.J~\Jlmwmrn~~'U1.:JG'l°1'U (Partial Productivity) 

bb'1 ::::i:.J~ \Jl.tl1'1"ln11i:.J~~ 11:w (Total Factor Productivity) Vi' i1 n11u1i inl'1~ 1'UA,N.f11'WU "il~CJ ~~}i:.J~ (;! 
. . ~w-~ 

~~ v 
J:¥ 'Y' /. }?Av 

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



-®m-

~1'Wb'V1fl fofag ~1'U'WGt.:i.:i1'U bba:::~1'U~'lbb'lt91~el:w bU'Uel~1.:i-LI'elci :in~1111bm1:::'!.1 b~mb?lt91.:i1'!Xbi'.1'Uc.Jam:::'Vl'U~el 
~1:ff 1t91 bba::: b ~el'Li1::: bilufi'ncim'l"lrn·rn -li.:i-LJ''U 1 "W:W&i~1.:i 1 

. . ~.m. h~ ~'Ubb '\JU (Prototype) fl11oWl'lJ'U1'YJ.:i nofi'un11'Li1:::111ac.Jmba:::1 bf111:::vf 'll fll,j'1 
0 v ~ d s lJ' c:;::........s:_ IJ 

?11'\1!1'\Jc.J'1191.flUJ61'1:1.l1'111:1.J.fl1fl~l91?11'\llfl'j'J:l.Jfl11c.J'119111CJlil.:J'Vl1t91 (Nlanufactunng GPP) b'WeJ b'ITT'Vf1Jbl°T~"'1 ,,.,.,;:ir-----
• ' 21 I • 

..:;::ii, ~ ~ q 

fllilfl11:W'V11.:ibl3!1~~fllil elt91?11'Vlfl11:W11 CJ'\"l'U'Vl. ... ' 
~.m.~.m l'i''Wbb'\JU (PrototYpe) m~~l'lJ'U1'YJ.:in'li''Um1'Li1:::mac.Jabba:::1bf111~vi°'llm.ia 

~1mb uu~1ael.:i?l'1V1fum1f11®m1ru~1~1' t91 b"li'U ~1'Uflrum'l"lulil-.5'CJn1'~t:-J~ l'l ~1'Ub'Vlfl 1ii fag ~1'U'WGt.:i.:i1'U 
' 

bba ~~1'U ~.:i bb 1 ®~ell.I~ G'i .:ic.J'1 ~el Pl ncim'l"l bba :::c.J~ \91.fl1'l"ln11'Li1::: mJ'\J filil rn1n 1rlell'l a1V1n 1111 
. . ' 

~.m.~.~ ~'Ubb uu (Prototype) n11~1'1J"U1'YJ .:in'll'Um1n1V1'U® 1f11.:ia-r 1.:in1Um111'Vl1.:i 

bl3!1~~n1Uel t91G'f1V1m1:w 1 m 'B.:i~'U~ b ~el b u"Umelu 1 "Wm1n1V1"U®i ®vl1bb mV11.:im16'\'1111U bba:::i (91 bR'Uifl11a b ~ei 1 ~ 
~ 'I . 'U 

1~oUel:W'1~ f11el'\J fli;:J :W bbi;'l :::a:::Vi' fl'U bf11.:J?f~1.:J nlil fl11:W'V11.:J bl3!1~~filil fl 191?11'\llfl'j°):IJ1'u b 'Ii .:J~'U~ 
'U 'I . d.S 'I 

. · ~.m.m l'i'i..!bb'\JU (Prototype) fl11~\91J'U11:::uum1b~£J:w1ci.:i'llfl~a bba:::"ii'®bR'Ul'1'W'llm;Ja 

~1'Ubl3!1~~fililflt91?11'\llm1:w11:wfi.:irn1i\91Jm1~uuu~V111i®m1~'Vl~ ~a1i..n1t1~1bil"Wm11~ ~.:id ... ' 
~.m.rn.® l'i'mb uu (Prototype) fl11oWl'lJ'U1'YJ.:iniu f111b~el:w fo.:iifl~a~1ci Application 

Programming Interface (API) 1U1m:::uu.:i1'UV1~el'Vl'll1ci.:i1'U~b~t11i~~ 
~.m.m.~ l'i''Ubbuu (Prototype) n11~\91J'U1'YJ.:inium1b~fl:1.J 1ci.:iiel~'11il1fll'1'WoUfl~'1'llfl.:J 

m:::'V111.:Jel\91G'f1'Vlfl.11:W b i1G'i~1'UoUfl:W'1'llel.:JWUU'l1'U b ~el 1 m 'U rn1'Li1 :::lJ1r;:Jc.J'1 b "li'W oUel:Wa~1-lil, 'Ufl11i®vl1t:..i~t91 
'i 'Ud.S 'U ' 'U 
~ ii d dd ii 

m'l"lrn1t:..iat91 bba:::'Ufl~afl'U I 'Vlbflt11'llel.:i 

~.m.m.m ~'Ubb'\J'\J (Prototype) fl11oWl'lJ'U1~.:ini'Um'ii®fl11l'1'UoUfl~a1~G'f1:1J11fJ1fl~-ru 

ifl:wac.Jam1'Li1:::nflun1Um111.:i.:i1"U bba:::iel:wavlb~ CJ'loLJfl.:Jb ~ml11 'Li1.h~mac.Ja 1bf111:::v1'Li1:::bii"WPi'flCJ.fl1'l"l 
'II 'II 

~.rn.m.IS'. ~'Ubb'\JU (Prototype) n11oWl'lJ'U1Vi!.:in'li''Um1u~V111i®m1~'Vli botl'U fl11'llfl 

1., <l 1"' ~I " el~qj1191/fl11el~qj1191 'U API fl11bfl'U log fl1'fi1CJ.:J1'Uc.J'1fl11 'U.:J1'U API bu'U\Pl'U . 

~.m. rn. ct: ~ 'Ubb u u (Prototype) fl 11'l"l ... \9lJ'U1VI'.:in''U.,'Ufl111viu-rfl11 Application 

Program~ing Interface (API) b ¥l'
0

mc.Jmb 'l"l~'ll m.ia 1-vf nu'Vli.11 CJ.:J1'!J.fl1rlf l .fllfl bflfl'U'U bba:::vm'1 CJ.:J1'U 

vi b~ CJ1'11 fl.:i .n1ci119fo u1tJfiu~511111iiu1 a'll fl~ a.n Tflf l'm11 bb 'W'l 'Vl 1.:i'll ei.:i'l"l1:::11'Uu qiqj~ fl11u~V111 
bba:::m11 '!Xu~rn1mfl-r~~1'U1:::uu~~v1a 'l"l.!3L ~c:n:i~ ... 
'Uel.:iriTun.:i1'U~l'lJ'U1-r~u1a~~v1a ... 

~.rn.IS'. ~'U bb uu (Prototype) m1-W l'lJ'U11:::u'UbbG'f ®.:Jc.Jaoffu~ '1bvie:i'Li1:::b:l1'UPl fl CJ.fl1'1"l rn1'Li1::: flel'\J 

filil fl11.fl1flel191G'f1'Vlfl11:W?f1V1f U~ f uu~ fl11 (Front End) b "li'W blii'T111u1vf 6'f 1i.J fl.:J1'Uel 191G'f1'Vlfl11:1.Ji.:i'Vl1® 'I 'U . . , 

~'Li1:::flelurn11 'W11CJ-vr'U~ 'Li1:::'U1'U"Uvi'11 'Li bba:::b~1V1-U'1~~'Li~'Li&i.:i1'U~1'Uoffm;Ja (Back End) 1®CJ~l'lJ'U1~'Libb uu 

fl11bb?it91.:ic.Ja 1 '!XG'f111Trn'Lif u b 'Li~ CJ'W1'Li bb uum1bbG'f ®.:ic.Ja 1~V1a1nV1a1EJ ii&i bod'U G'f1'll1flt91?11'Vlm111 c.J~ 191.f1 rusvl 
. . 'U . 'I 

'111.:inm 'Vl~m1civr'U~ bU'U~'U 
!lJ QJ Q.J '=' 21 ii ,.<:.:It. 

.~.m.ct: 191'Utb uu (Prototype) fl11'1"l l'lJ'WTrnuulil ® bfl u bb~:::11u11:w!1'U'll m.ia ®1'Wb1311~!fllil 

'el\91G'f1'Vlfl11:Wbba:::~'U I ~b~ m.Uel.:i 1®ci 1 '!Xi® bRU!1'WoUel~am:wGt fl~tu ~n~1i1'1b i1ifl~mba::: 1f11.:ia~1.:iofi'm;Ja . 
~.:Jlil1flfl11i1'1boU1oUel~a1'Ui'Libb'\JU manual input bba::: import file 'j''UJii.:in11b~fl:WbCJ.:Jlil1fl!1'WoUfl~'1'lleJ.:J 
n1:::vi11.:ielt91?11V1n11:w 

' 
~.er .:iT1..1-'l1~~ er iif.:l:weiuf11EJlu ~ b~eiu tl'ut!~1i11fl1''Lliil.:i'L!1l.!1wft'tyqp 1~bbri 

~.IS'..® 11ci.:i1"Wo'Liua:w~1ru (Final Report) ~1'LI1'U ct: ~i;l:w 'Vj~fl111'11'1i;lab~fl'V11Biln~ ~iibdfl'\1!1 
1h•naulbo · jy ~ 

~~t.J y 
J ~/; ~~.;· .,.,..,, /p\~ 

/ 



-@<I'.-

~.<I'..@.<9) t:.JG'l rn1~1L ilmTu bLG'l~'\J'Vl6'11'\J'lleN LbMG'l ~~1oife:im:w11 ti.:i1'Um1:w~uVJu1 
,, ' . 

~.<I'..®.~ t:.JG'lfl11~~wi'.:iLm~'Vl(916'1fl'U1~'\J'\J (SoftWare Testing) 'llfl.:JW'U'UL'Uifl ct.m - ct'.b 

t(91ti~iWJ'U11~'\J'U ·LL~~ L~1VJu1~ fll"lfl. L ~fl 1~1~'\J'U6'11m1t:i1off.:11'1.J1~mh.:ii1u1~~'Vl6mw 
'lJ . 

~.<I'..@.m t:.JG'lfl11'1J-r'U'IJ1.:iw'U'U1i:f111~v1iflilmlt~Ji:t1::mJurai'nmrrwm'Ttl™m:tffi.A-'¥.t:i-:--
• , ' 'U . 

.fl1fl~(916'11V!fl11:WV!~.:J fl11'Vl(916'1fl'\J1~'\J'\J "'] 

~.<I'..@.<I'. t:.JG'lfl1'rn'\J1:Wt:i 1tJ'VleJ(91fl.:Jfl~11:W-r~1'1.Jf\1';i L .ff~1'U1~'\J'\J "'I L ~ bbrlbi1VJir1vl ~ ~ bbG'l 
'lJ 'U'U . 

1~'\J'U (Adm in) L(91tiii~b i1~1:wfl'U1:w LLG'l~/VJ~e:ie:iu1:w~1'U~ fl a La flVJ':iuti mf \ll1:wm1:wfl11mVJm~6'1:w'llfl.:i 
'lJ . • 

6'1m'Urn1ruu'OJ1QU'U 11:wn'U1i11'U1'UhlufltJfl-:i1 ct fl'U · · 

. ~.<I'..@.ct t:.Ji;irn~fl'U1:wt:l1ti'Vle:i(91e:i.:il"lm1:w-S~1'Urn111l.:i1tJ1~'\J'U"'l L~Lbn'L~1VJu1~ci'11!n.:i1'U 
'lJ 

Ll"l1~:on'OJe:i\ll6'11VJm1:wVJ~mi1VJu1vi~ufiu&l.:i1'U~1'Uifl:wi;i (Back End) tMii~Li1~1:we:i'U1:wLLG'l~/VJ~~flm:w 
cl.II , 'U d.J cu 'U 

~1'U~flaL~fl'Vl1fli'lfl'1m:wm1:wLVJ:w1~6'1:w'lJe:i.:i~m'Urn1ruu'OJ'OJu'U 11:wn'U'11u1'Uhlufltifl11 @o fl'U · · , 
-~.<I'..@. b t:.Ji;i fl11e:i'\J 1:w t:i' 1 ti 'Vle:i (91 f111:w f fl111 -u~1u1~u'U.vf ~ WJ'U1ef 'UL ~bbfl, t:.J1 i .:i1'U 

'lJ . 'lJ 

. 'OJ1flV!'l11 tJ.:11'1.Jvib~ mie:i.:i L 'U1~~'i.J~'Uvl L(91 ti ii~ b i1~1:Wfl'U1il bb'1~/VJ~€leJ'IJ';jlJ~1'U~flB La fl'Vl1flUfla\ll1:Wfl11:W 
'U . . . 

fl1111LVJ:w1~6'1:w'lle:i.:i6'1m'Urn1ruu'OJ1QU'U 11:wn'U1i11'U1'Uhlue:itifl11 ~o l'l'U 

~.<I'..@.(;']} im1'1VJ'l.J(91fl11:WlPlfl.:Jfl11'lleJ.:J1~'U'\J (System Requirements Specification) 

~.<I'..@.~ bbt:.J'U.fl1'1"1m~LL6'1ifl~'1 (Data Flow Diagram) 

~.<I'..@.ri bbt:.J'U.fl1'1"1bbG't(91.:Jfl11:Wi1:w~'UB1~VJ11.:iie:i\j~ (Entity Relationship Diagram) 

~.<I'..@.®o 'l"l'OJ'U1'Um:wie:i:wi;i (Data Dictionary) 
, 'lJ 

~.<I'..@.®® 'llfl{6'1L~(91 (Source Code) 'llfl.:J1~'U'Uvfl~iw.i'U1~'U 
~.<I'..~ LU1bbfl1:WV!~eJ'1!(91&1(91~.:J t U1bbfl1:W~b~mie:i.:in'\Jfl1)~\l),J'l.J11~'U'U (t:hri) ' . . 

~.<I'..m fiiie:irn1'\J~VJ11LL'1~(91bb'11~'\J'\J lil'im'U ct Li;i°:w (w~m.11'V'l~BL~fl'Vl1flilfliA) 
'lJ 'lJ 

~.<I'..<I'. fiiie:irn11-ti.:i1'U1~'\J'\J 1i11'U1'U ct Li;i°:w (w-S'el:w 1 i"l~abfi fl'Vl1eJUfliA) 
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.ll1flel;G'l1'\llflii':i:IJbb~~{j~~CJfl1iii:.J~!?l 1 'Ui;i'1'Ub 'VIA 1'l.!1~~ i;l1'U'\i'l~'l'l1'1..! bb~~ vl1'U~'lbb1~~el:IJ 
' ' 

(9)ci'..rn 611'11fl'l1'U bl"lii~l!fllil ~ !?ll.'11'\llfliiii:IJ ii ii~'l.J'l.Jfl1iibbG'I ~'l i:.J ~ fl1':i1 bflii1~v1.U a~~ i:.J~ mii'\.Jii~ fleJ'l.lfl Iii fl 1ii 

~1'1..! bl"l':i~:Onlil e:i!?l l.'11'\llfliiii:IJ bb~ ~6'1 'li:.J~ fl~'l.l b -il16'iii~'l.l'l.lflliiii1 CJ-!11'UoU eJ:IJ~n a1~'lla.:i n ii~'Vlii1.:ia ~l.'11'Vffliiii:IJ 1~ 
"" ' 'U 'U ' !lryv-

~~ v~ 
~!)7~· 
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Q.l.c:. . 21d ii 

@<r. fjf;l.!i'l3.J'UVl"l.lfil.:l~t:J'L!"l.lfil bi'l'L!fil 

<9) ct. <9) ii fl 11:1.1?11:1.111 twrnm ~vi:w 1 CJ 

1 •;l1 ,, 
®ct.~ :I.lb u'U'l{flflflfl:Wfl~fl1CJ 

®ct.rn 't:1.Je1 frrnvi11.:i bi-iflfl'1 m1 - ----------------- - - --------------
" 

®ct.~ hi b tJ 'Uti fl fl fl zj,:i ei F:i 1~vi11.:i'1 m~.ru fli-1~ 'U-LJ' el b6ll'U elvt~ ii vf 1 'iff fJJtu1nuV1tl1CJ.:i1'U 'llel.:i f '111.rr1 fi ~11 
'l 'U 'U " Q.I d.S . 

b ii fil.:J'11fl b ,j 'Ui:J vl1~ r.11 'Ubfl rusvf fl11'lh~ d'.i'Ul!-J(I fl11'tJ fl u&l .:i1'U'llel.:J i:r 'tJ1~n el 'U m1m:w1~ b i1 CJU vi f \l:W'Ul?l ~11m1 
'U d.J 'U c:'9 

m~vi11~ m 1fl~.:i n1V!'U l'l l?l 1:w~'tJ 1~m 131 bl!-.! CJ bb vd'l 'U1~uu bfl~e:i"ll1CJ?111?1'Ub'VI1'1"1le:i.:i m:wu ty~ flm.:i 

®ct.ct hh iJ 'Uu fl fl(!~ .:i'1m~u~el111 'Utl' tu~11 ~~el t:r Yl.:i.:i1'U bba~ lvi' bb~ .:i b 1CJ'U~e:i1 VI b iJ 'Ui:J Yl.:i.:i1 'U'll el.:i 
'I 'U 'l QI 'U 'U 

V!Ll 11:M1'U'lle:i.:if '11 'Uwuu bfl~eJ'll
1

_1CJ?111?1m Vl131~el.:im:wtl' tu~flm.:i ~ .:i~1:wfi.:it!&lu flflflv1 ~Yl.:i.:i1'Ub tJ'LIVlm1°1'U 
d.S QI 'I 'U 'I 

~~l'lfl11 m1:wm1~il'lm1 ~u~V!11 ~:we:iu~1'U1'11'Um1~1btl'U.:i1'U1 'Urh1 n11'lJel.:ii'.l&l'4flflmT'U!A'1CJ _ 

®ct. b i1 flru?l:wu&lbbfl~ hJ:iJ~ fl~ru~t'lel.:iVl1:wl?l1:wv1 flru~ m1:w m1'U 1CJu1 CJ-m1i l'lsff e:ii l'l~1.:i bbfl~u~vr11 ' - . 
~" l'lmfl-r\1n1V!'Ul'l 1 'U11'1Jfi'1'11'U b ufl~1 

' "' ' 
®ct.t'l! b ll'Ut!&lu fl flfl ~iim~~-ru~ 1.:i.:i1'Ul11.:ifl~11 

' " -

®ct.~ hJ b ti 'U~:iJ t.if!'tJ1~ bCJ'IJtl ~1:wn'U nu~~ 'Ui e:i b?l'U m1 CJ~ 'Uvt b .n1d u -u el b?f'U el 1 VI bbniTw rn1'U b1311~\in'1 
' 'U 'U ~ 

ell?l?f1V1m1:w ru 1'LIY1~'UoLJm?l'UeJ vi~e:i 1&.ib ll'U~ m~vf 1m1a'Ub lJ'Lim1-a'~6ll11.:im1bb "ll.:i-a'irnF:l1.:ib'iJ'Uu11:w1 'Ufl11 
, ' '\J . 
I V· V " " 
~ 21' OJ d 

tJ'U'lJe:Jb?f'UeJf\1\l'U 
- . 

®ct.Ii 1&.ib U 'Ue.JL~f u beJfli1vitV1~elfl11:wri' :wn'U zj,:im'1'tJ fib?1uhit1 ei:1.Joff 'Ul3l1fl 1 vi CJ bl mbtJif \iu1f!'lJel'l~g'U 
'U , d.J d.S 'U 

- -Uma'U el 1!A'i1r11i.:i 1 vr?ffl~ bel fl~Vl~bbfl~m1:wf1:wn'U b 6li'U11J'U 
' 

®ct.®o ~d'UoLJe:Jb?f'Ue:il'l eJ.:Jfl.:f'VJ~b UEJ'U1 'U1~uui l'lef eli l'l~ 1-:im flf .51~1tJBb~ fl'mm1 rnf (Electmnic 

Government Procurement : e - GP) 'lJel-:Jm:wuty~flm'l 

®ct.<9) <9) ~~ 'Liima'U elt'l e:i.:i b lJ'U~vt:iJ m1:w~ fl11:w b ~ ti1'1J1tu~1'U b 'VIFl h.J 1fl g?111?1'U b '1'1131 bbfl ~F111:w'tJfl ell'!.il ti 
'U 'U '\J Q.I . 

_ ~1'Ub'Vlflfofag?f11?f'UbVl131 (Cyber Security) . " il~i.I iJ'..:::i IQ.:::::., CV.c:I 

®ct.®~ l!-lti'U'lJm?f'Uell?le:i.:i:w:wfl fl1?fV1u'lJe:i.:Jfl'1 m1 l'l.:J'U 
\J " ' 

( <9)) fl 1 ru ef €l'
0 

'LI "Ii' elb?f 'Um;] 'LIU ~u. fl fl (I vi' i l'l l .:i ef 'U\i11l.Jfl ~ V!:W1 CJL VI CJ id .:i 1~ '1 l'l VI~ bu tl'U 

bii'Uflfi <9) i1 191 e:i.:iii:i,i flrh~ vi6'lJe:i.:ifl '1fl11 '11fll!-.!Mh.:iwV111.:i~'LI'Vl-rwET ~~fi'IX fl~1CJVl'if ~'LI'l'vl6Y1i.b1fln 
1 'LI.:irnb?1l'l.:i\11'U~ m1b~'U~i1m1l?l11'1-ru1e:i.:i bbi;i1 zj.:i'1:::~e:i.:i bb?ll'l.:i ri1 b ll'Umn <9) ual'!V11 CJ ne:i'Uf'U~g'Uoif m?l'U~ 

"' . 
(~) mrui:J~'U-LJm?l'Ue:JbtJ 'U'U &Ju fl flflv1il'l~.:Joff 'Ul?l1:Wfl f1Vll.J1!:1 L VICJ zj'I i:J.:i 1&.JiJ fl1111tJ.:J1'U\l'Ubbl.'f ~.:J " . ';,.) 

\11'U~fl11 b~ 'U ti' u m:w-W \P!.J'U 1D1fi'1fl11fl1 1 Vf v:l '111UJ1 fl11rl1Vl'Ul'l ~(I rl1 'lJ el'!VI 'U '1 l'IVI ~ b i1 CJ'U bl'! tJ ~~ 'Ui el b?f'U ~ 
c:'9 • 'l 'U 'I \J 

'1~~e:i.:i:iJ'Vl'U'1l'l'Vl~buti'U~b~tifl-li11~:wflri1vr'Ubbi;i1 1&J~1fl11 ~ i;i1'Uu1'V1 ru fo~~'U-LJ'm?f'Ue:i . " . 
(rn) mruvi~~'UoU' ml.'f'Ue:i hJ:iJ:wflri1?1vifi'lJel.:ifi'1m1vt~el'Vlm~Yl~ b uCJ'U vt~el:iJbb9i1&J b ~CJ .:i~el~lil ~ b oif 1 

'U 'U 'I 'l 

~'UoUe:Jbl.'f'UeJ ~~'UoUe:ib?l'UeJ?f1:1J:l1'1'lJe:Jd.:Jb~'U~'UbzjeJ bl'!CJt'i'e:i.:i:iJ1.:ib~'U~'U~~B ® 1'U ~ 'lJel'l:Wflrl1'1UDW:W1UJ'lJel'l 
" " 

bfl 1'1fl11Vl~eJ11 CJfl11vi ~ 'UoUeJ b?f'U el 1 'U bb~ (l~fl~.:J rn'U b zje:iviu'U 1fl11.fl1CJ1 tJth~ b 'V1131Vl~eJ b~'UVl'UVl~~u~~Vlb~'U'Vl'U 
- . . 

VI~ fl'Vl-r~ tlvil~f ue:i'U w11?l 1 ~'tJ1~fle:iu fi'1 m1b~'UVl'U b .vJ e:im1~1 ru'IJtl bba~th~ fle:iut11fi'1f11'tJ1~n'Ul?l1:w'tJ1~mfdl 
, (I.I 'i 't 

'lJeJ'I u'U 1fl11 bb vi' .:i 'tJ 1~ b vi 1311 vi CJ l?l 1:w11 CJ ·'ii' e:i u ~,;'vi b~'U 'V1 'U Vi' u'U 1 fl T;m vi .:i\h~ b 'V11311viCJbb~.:ib1CJ'U1 VI 'V111'U • 
bl'! CJv:i'111ru1'11 flCJeJ l'! b~'U -J1:w'Ue:i.:i1~ b~'U~'Ub zje:ivi ri1-LI fl.:J1'U 1V1t1]fu1e:i.:i V1~eivli1i! fl'l1'Ul.'f1'll1-ru1~.:i (mri11~Wu 
:we:iue11'U1'1'11flri1i1fl.:i1'U 1 V1ru) zj.:iele:ifl 1 vrbbn~g'Uoifm?f'Ue:i'W'ut;i.:i1'U~~'Uilf el b?l'U~ hkfi'U ~o 1'U) 

., " 
®ct.®rn oU'eltim1'U mrul?l1:w-Ue:i ®ct.®~(®) - ®ct.®~ (rn) 1&Ju.:iK'U1ifnumri1111.:i9ie:il'tJd 

(®) ~~'UoUml.'f'Limll'Uvt-t11CJ.:i1'U'lJel.:i-r1j · 
'U I I/ 21 I V 

(1-) -u &Ju fl fl fl Vii l'l 1'1.:i<IT 'Ul?l1:w fl nvi:w1CJ1 vi CJVi e:i CJ, 1~V111~ m1~ 'U'\'J fi '1 m1 l?l1:w~1~11'1Ju will~ 
~ . ';,.) " " ~.,., 

if"0•01U (OiJ1J~ 0>0) ... ~. b<fuG> Jr-/ ~ 

~~If\ v 
J 

'7 /. )7)W' -
,,___ 



G>b. b~v'U1"llm'lb'lit'L!eJ'l1fl1 
G>b.G> lil1'l1.:ib'l.J~arn'iiiau'l1t:1'6'1::b~t:1~"lleirn"lllil"llv.:i.:i1'L!. (TOR) 

vd v v o a lc:::i ..:::i ..::ii v .cit. v 
(9) b .(9). (9) ~CJ 'LI 'll m5'Ue.i Iii a \l'Vl 1lil111.:ibu1CJrn'VlCJu11 CJ fl :!b ei CJ i;J 'lJ a b5'LI e.J'Vl1 .:i b 'Vl fl'LI fl nu 'lle.J rn 'lJ lil 

'lle.i.:i.:i1'U b~e.i1~51m1rilil11"iJ5e.iube.inm1't~~1CJbbfl~lil1.:in\J 
· '9lb.(9).iv b"llCJmfl'lJn1nu1Vflil1.:inu~1~u.LJm1CJfl~bBCJ~1-ri«a-:ibnlil 1~a~1.:i-u~ b"il'U 

~1e.J~1\l lil111\lbU~CJ'UbViCJ'U11CJfl~b~CJ~oLJm~'UeJ'Vl1\lb'VlflUfln'U'lle.J'Ub'lllil'IJB\l\l1~ (TOR) 

~11ii''U : 1~lj~11ii'um:w "'lle.J'Ub'lllil'lle.J\l\l1'U (TOR)" 

'llv'Ub'll®'lle.J\l\l1'U (TOR) : 1~rnifaV11L~CJ6'11tllil1:w "'lle.J'Ub'lllil'lle.J-:!\l1'U (TOR) " 
' ' 

-if mff'Ue.J'Vl1\lb 'VlflUfl : 1~rn daV11 t~CJ51tlm:w "-Um5'Ue.J'Vl1\lb'Vlfliifl" 
' ' 2J' _.q v . ii• o:::t, 

btlfl6'111e.J1\le.J\l : 1~lj bfl'll'Vl'U1'lle.J\l be.J fl6'111'lle.Jb5'Ue.J'Vl1\l b 'Vlfl'Ufl 

G>b.lfil ~~'L!.ifmli!'L!e.J'ii!::oi'n.:i~'L!bvfl'lit11'Vl1'1b'VlflUflllTVf~vlln'Ufl1'lL~'L!V'l1fl11~a~'L!N1'U'l::'U'U e-GP 
'IJ • . 

(9) b.\v.(9) oLJe:Jb5'Ue.Jbb~'Ufl11~1b il'LI-:!1'U fl11 Lf11-:lfl11~~vl11~UU., ~1~'U1~CJ~b 1'11 ~1 b il'LI\l1'Ubbfl~ 
. ' 

n1V1'U~ b t11V1:w1 CJ~-U'~ b "il'U ti;iCJih1CJfl~bBCJ~'lle.i.:i bb~'Ulil1:1..1~1-Ue.ie.i~1.:iti'm1 ~-:id 
('9l) 11 ~m1lil1:w'llarn'lllil'lla.:i.:i1'U-LJ'a er 'V'l-ra:w11t1 ~ ~L~CJ~b~ a'U1'lln"ilm1:w~aCJ'lla.:im1 

O Q I i.I 

(;11 b 'U'U\l1'Ubblilfl ~'lle.J 

(iv) 1~CJ~nmb~:w~'Ubm~i'LI6'1i;J'lJa.:ibblilfl~n"ilm1:w ' . 

(9) b. Iv.Iv b6'1'Uel11CJ~e.Jlj flfl1fl1Vi:w \l1'U 1 'Lin:i1unu&i.:i1'LI bb~~ bb 'U'U'VI~ fl~1'UeJ1\l ~-:11 ~ m1Pi fl'lfl 

tJ1~1&\ m 1vi'1.:i1'U ~fl-:!1'U 111'1 bb 'VIU.:J'V!ti1~-fu ~ ~'11e.J'U L~CJiJflru1~ m1Pin 'M-1bbfl~'1.h~1&\m1vi'1.:i1'U~b~CJi.LJ'ei,:i nu q q . . . 

fl11~~vl1W'U'Ub'Vlfl 1'LI Lfl~6'1116'1'Ub'Vll31 boti'U 1bfl11~~ e.Je.Jflbb'U'U ~WJ'U11~U'\.J ~~vl1~1'UoLJe.J:Wfl bbfl~fl111bf111~~ 
. ... 'IJ 

tJ1~:1..11fl ~fl-D'e.i:wfl ~1 mfl~e.i.:ii1e.i'Vl1.:i1'111m1 b "li'LI 'Vli;rn5~&h.JwCJn ~ 'Vli;rfl m1'1'11.:ibl311"N~l31151il~ b ll'LI~'LI 
'IJ ' ... 

'9l b. lv.rn -~fl\l1'U fl11e.Je.Jflbb 'U'U~ WJ'U11~'U'Ub 'Vlfl 1'LJ bfl ~6'111G1'U L 'Vl 13l'lle.J\l~~'UoLJe.Jb5'Ue.J.y/ ~1'Ull1 ~iJ 
'lle.J'Ub'lllilfl11~1 bil'Lifl11bbfl~oLJ an1V1'U~fl ru5mT&i vi bM m-D e.i.:i !il.:id (9)) 1~'Uutl1~:1..11fl~flonm.m~i mfl~ e.i.:i:i'.l eJ'Vl1\l 

' 'IJ 

1 '111fl111il1:W'VI~ f15i1 &itJ1~CJ fl~ 'Vl~e:Jbl311'N~ll ~ Iv) 1~'U'U1 bfl11~~-n e.i:w~l?i'Jtl bfl~ e.i.:iij e.J'Vl1-:!1'111fl111il1:W'VI~ fl5i1 &\ 
' ... 'IJ 

tJ1~CJf1~'Vl~mm'N~lJ~ rn) 1~'U'Ufl111il11"il6'1e.J'UflW.fl1'V'loLJe.J:Wfl cs:) 1~uum;n~e.i:wtCJ.:ioLJ'e.i:wfl ct) 1~uum1..ij'~m1~'Vl~ 
<I ~ ~ 'ti 'U 

b) 1~'U'U~~f111~1'UoLJe.J:Wfl bbfl~ (;'])) W'U'Uf111bb6'1~\l~floLJe.J:Wfl · 
... 'IJ 'IJ 

ti;im ll'LI~fl.:i1'U~e.J'LIV1i;r.:i hhn'LI er tJ ~.:id ~~'Liie:ibff'Lia~a.:i~bb"il.:i11CJfl~bBCJ~~fl.:i1'UJ°1:W 
'IJ . 

m1:w b~ CJ1ie.i.:i nui;r n'Nru~.:i1mbl'ifl~~1'U :Wm11'ih vi flt 'LI Lfl~'Vl~e.Jmlil1ij1'UV11.:i~1'Ub'Vlfliifle.i~1.:i h (Li;iCJ~.:ib 'll'\.J) . ~ 

c:::i .q .<:;)..::::I Q.I q 0 Q 

'9l b.h<S'. b e.Jf16'111bb6'1~\l11CJfl ~ be.J CJ ~'Vl1\l b 'Vlfl'U fl'll e.J\l'.Ju fl11'\"lw.J'U1W'U'U 11CJfl~ be.J CJ~ fl11~1 b 'U'U\l TU 

vi1.:i mflti fl bb(;l a~.ff 'LI lile.J'LI bb 'U1vi1.:i m11 bfl11~·~ i1t1JV11via1"il bn ~~ u bb 'U1'Vl1.:im1 bb m 'lli1 t1JV11vi ih 'Vl\1l ~fl 
b 'Vl:l..11~5:1..l ~1e.J~1.:J'V1Li'1"ile.J Mock up/~'Ubb 'U'U (Prototype) bb'Ud'Vl1\lf111~~'U1~fl\l1'U~51:W11fl~\l:We.J'U~fl\l1'U 1~ 

,JvGN~ . 
~ 

. "~ c-.J ! '~•y-/-"' /. /"' 
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@inf. vmmnru6VlnT~~11ar..,--------- ·----

Vl6"mmu61'11'Um1'W'.\11'HU1oif ei bG'l'Uei &11iln-:i1'Ubl"l'J~\i'Miei 1'1G'l1Vlf1'fi~"il~w "il1"Jru1l'1Vli'i'U1Vlci1 -ff'VllK n bnrusn 
. .ts ct -

11f!Tth~nm.Jbnru~~'l.i 
(9)'11!.@) n1'JW'.\l1 'JW1~'ll'U~n1"J~

0

'U'lJ ei bG'l'U.eJ'.\l :::w '.\111ru1'.\l 1 n l'l ~bb i.J'U~1:1.1:1.11 nVi' G1 ~ fa ci1 ~fl::: bb 'U'U 
v . ' 

(;11:1.1iJ'.\l~ci'VllKmba~J1Vliln~n1Vl'UV11~cin1Vl'U~1~J1Vlilm1:1.1~-:i'Vl:1.1~b~1ntrfomrn @)oo 191-:id 

(@)) 11fl1~~'UoDelbG'l'UeJ (Price) n1Vl'U~tl1Vlilmvi1nt.J~eJCI~~ <9lo 

(1!:>) oifmG'l'UeJ~1'Ub'Vlflilfl~liflrum'V1lbU'Uth~1ci'11tl~eivn-:i"J1'11n11 n1Vl'UV1tl1Vlilmvi1nt.J~eiciG't::: cio 

@. 11R1ii'Ei°'W'li'ma'Ue> (Price) (@oo 

fl::bb'U'U) 

@0 

kl. -Nma'l..!a~1'Ub'Vlflilfliiiihiru.n1mu'U ~o 
th:: LEJ"lfil ~ e>'V11.:i 11 "lfn11":il ~iJ":il 1caru1 

":il1nflru.n1w"l.le>.:i~i'u..ij1.:i1'W~1'U~1.:i 61. 
• 'II I 

Q,/ B . 
~.:!'!..! (@oo fl::bb'U'U) 

kl.@ th::aum1w ~a.:11'1..! ua::R11:1.1 

'Vf~el:IJ"l.lel.:1'4 fla1mih'Vli'umca'IJ~ u&i .:11'1..! 

(1£io fl::bb'U'U) 

1!:>.@).@) 'Li1~G1t.Jm1ru 'llei-:i~1Vl1! 1 

1m-:im'JbbG't:::Vi:1.1-:i1i..! (@)o fl~bb'U'U) . ' 
Lba::ii'IJ1::aum1cl 'Vi1.:i1'W-vi Ln E.11'1i' a.:inum'.jvi' ~'U1'-a::uu 

ii'l11ii'l'Ub'Vlf'l (fl::bb'L!'IJb~:l..I kl fl::bb'U'U) 
' ' 

@).@) :Wth:::G1t.Jf11'iruvi1-:i1'UVi bn Cl'Jflt.Jf11'JoW l'll'U1'J:::Ut.Jbb6'1:::1 bm1:::'1-1 
' . 

th::::1.11m.m-Nei:1.1rivi' 1mfl~ei-:i:i'.ieiV11-:i1'111m'J mnn1Tv1~m vi1nt.J 
v 

<9lO lJ (1!:> fl~bb 'UW) 

@).1!:> ii 't.J1:::G'lt.Jf11'iclvi1\11'UVi bn Cl'Jflt.Jf111oW WJ'U1'J:::Ut.Jbb6'1:::1 bf111:::'1-1 

'Li1::::1.nm.1G't-U'eiirn~1mfl~m~ei'Vl1-:i1'111m"J bvi1nu ~-ci lJ 
u 

(@) fl:::bb'U'U) 
~ tro dd G.I Cl.I ~ ' 

@). rn :IJ 'Li1:::G'lt.Jf11';iu.i'Vl1-:J1'U'VI bf1 mn t.Jf111'V1l l'll'U1'J:::UUbbG't:::1 bfl11:::Vl 

'Li1::::1.11G't~G't-U'ei:uft~1cibfl~ei-:i:Ueiv11-:i1'111m1 -Ueicim'1 ~ lJ 
'II 

( 0 fl:::bb 'U'U) 

·kl. blii' 1Vi-U' 1-vft 'IJ Vi :1..1.:11'1..!~ a .:iii 1 ~ n1<aA n~1~ 'IJ(;l~1ca::~u • 
'IJ~ ruru1111~ ~ 1'IJb'VIfl1 'Ula Ei a11a'l..!L 'Vlf'lbba::mca~ aa1caV1~e> ., ., 

~ 1'1..!vf tfi E.11-Kei-:1 tta::ii'IJ1::au n11wvf 1.:i1'Uvi tfi E.11'1i'a.:inu 

m1w~'U11::uua11a'Ut'Vlf'l (fi::tt'W'Wb~:i..i ~ fl::tb'U'U) 



h®.1£> (:.Jfl.:J1'Ubbft::LJ1::G'l'Ufl1';HU 

"1leNN~'UonmG'l'Lie:i (®o fl::bb'U'U) 
" 

--- --- --'----- -------- ------

-1£>0-

II I.I ..Jq' c::l ii Q.I _ Q.I Q tf 

h® b"il 1Vl'U 1'1'1 Vl bf1 ffJ"1J eJ.:Jfl 'Uf111W ~'U1W'U'Ubbft~1 bfl11::'VI 
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., 

\l1'U'IJeJ:IJ'1 ... " ., 
.:::ii .c:il 0 ~ I Q.I 

- m1CJ'1~beJCJ~m1~1b'Um1'Ubbt11'1~'1l'Ut1leJ'U 

- -iifl11t1leJ'\JoLJeJ~nm:w'llei-'.115m1~-t11bl:l't.m 1~ 

., 
Ciil .:::ii 0 .c::::t. I Q.I 

- :Wi1CJ'1~bei CJ~m1~1b 'Um1'Ubbl'l'1~'1l'Ut1leJ'U 

- :Wm1bl:l'Umb 'U1Vl1-'.lmi1bfl11~i-f t1 qi~1~ 

e:iT~ bn ~:ff 'LI bbri~ bb 'U1vi1-'.lm1bbm 'IJu qi~1v1 il 
b'Vl~,(:.J'1b~:IJ1~1:f:IJ 1:1f1-'.lf111:1JboU'eili'LI1'U 

f111:U?i1~~"il'IJeJ-'.I bfl1-'.lf111 . 

- i1m1l'leJ'\JoLJeJ~~m:w'llei-'.!15m1~-t11bl:l'UeJ 1~ 
q d .c::::t. ~d QI 

- :W11CJ'1~bel CJ~Vl1-'.!b Vlfl'U fl'IJeJ-'.!Tof11Wl \1l.J'U1 

'J~'U'U mV! bbt:.J'U.f11"1'lm~m'W m1'V\'1-'.!1'LI'll ei-'.I 

'J~'U'U ~~ei1:1mtlt11CJn~1:1J'lleJ-'.!1~'\J'U 
,, 

.c::;:f .c:il O -=it. I CV 

- :U11CJ'1~~eJCJ~n111?11b'U'U-'.11'Ubbt1l(;l~'IJ'U~eJ'U 

- ilm1bl:f'Umb 'U1Vl1-'.lf1111bfl11~i-itl qi~1~ 

·~:n"il bn ~ef 'U bb 'U1vi 1-'.I m 1 bbn1 'llu qi~1 vi' il 
b'Vll'I t:.J'1b~:w1~1:1:w 1:1f1-'.lm1m.U'ei~'U1'LI 

' 
fl11:1Jci°1b ~"il'llel-'.I bfl'J-'.ln1'J 

- :i1 m1tl1b1:1'Umb 'U1vi1-'.lv111~b ~1:1J0 
-'.!bu 'U hJ~ ' . 

m1i 11l.J'U1[:..i'1-'.11'U 1:11:w11ri?i-'.!:1JeJ'lJ[:..1'1-'.!1'LI1~ 

bu 'Ui ~CJ~ t~ CJ 1:1,1' ~ eJ-'.l 'JeJ 1 'vi'[:..! '1-'.11'U bl:I~ "ili'U 

-i-rv1:w~ 1:1mu l'ICJm1:w1~'U'UQ. neieimb 'U'U1 Vf 

'i'EJ-'.lf'Umi'V\'1-'.!1'U~ilth~~vi6Il1"l'lbb'1~'\J~~1i 

'ii't91f11'~1~~1CJ 

- :Umit1leJ'\JoLJei~nm:w'llei-'.115m1~tl1bl:l'UeJ 1~ 
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0 fl~bb'U'U 

(9)0 fl~ bb 'U'U. 

':i11i @00 

~ . 0 di 

~1~ U~'Ufi1Wfl,~U1'Ufl1,Vl1~1'U V!,E 

G'H11'U IPlcJn,,:IJ'lJE.:!n1,b~ E:IJ bl:.l~bbi;:t~..ij' \9lbtlU 

" li:i1'U'lJE:IJa 
"" " 

q .c:I · 0 c;,. I ~ 
- :w,11:.1a~bE1:.J\9lfl1,\911b'Um1ubb1P1a~'IJ'UIPlE'U 

- i'Jm,1P1EUoLJE~flfJ1:1J'lJE~,~uu'Y1t!1b?l'UE 1#1 

.:::ii .c:I Cito • -=i.c:i v 
- :W,11:.la~bE l:.l\91Vl1.:JbVlfl'U fl'lJE.:!1ilfl1,W \9lJ'U1 

';j~'lJ'U ETVl bb~'Umwm~m'Um,vi1~1'U'lJE.:J 

~~'U'U V!~E?l~1UIPll:.lfl,,:IJ'lJE.:!,~UU 

_.QJ I ii' d i.I 

- :Wl'11El:.l1~V!'U1"ilE Mock up WJE\91'1.JbbUU 

(Prototype) :IJ1'th~n EU n1,'U
0

1b?l'UEb ~E 

bb?Wt.:! 1-Mb ~'U'J°1?!1:1J1,~~1b iJ'U.:J1'U 1#J"i11 ~m:IJ 
., 

"llElbli'l'UE 

- i'.im,IPlEUoLJE~flfJ1:1J'lJE.:JW'UU.y1tJ1b?l'UE 1#1 

(9)gV.~ crl#i'fum,l"l\91b~Efl"il~~a.:i~1'Ubflru~.ffm?l'UE#i'1'UbV1fl~rivii'1Arumw1ii-Ua1:.1n11-ra1:.1a~ ~o ~~d " . ' ., . 
di """"' v rf'V 2J' """"' t('l) iJ' Q.I c:i 0 Q.I 

b:IJ EW"il1'~W1fl~ bb 'U'U,1:1.J'lJE.:JVl.:J bflf;U6Vl'lJE b?l'UE\911'UVl1.:J b Vlft'U fl bba~bfl0.l6VJ(1)1'1.J11fl1bbm"il~"il\91 b ,l:.l~a1\91UIP11:1J 

.ff aba'Ua 1\91-Y1l1fl~ bb 'U'Ua.:ia\9l"il~b~ an~~u .ff ma'Um1mr'U ., 
'U , cu I 

r:J'~'UoLJEb?l'UE"il~~E.:JtJ1b?l'UEoLJEb?l'UEVl1.:JbVlflilfll'iEflru~rn,l.lfl1,i 1u-Ju.y1 rn 'lJE~1'Uvl1fl1, UUfl\91~1fl 
" . 

1uvib?t'UE,1fl1 ,11:.la~1iibO'U rno 'UTVl ru G:f1'!!n.:11'Ubl3m~~fi"il'qlP1?!1Wl';m.1 b\9Wb-MbU'U1'1.11P11:1Jb1a1.yj'G:f1'!!rn1ui 

fl1V!'U\91 

(9)gV,i;rJ mner~'Ui Eb?l'UE,11:.lb\9li'.iflru?!:IJD&i V!~E~ 'UbEfl~1, 1i1~ fl~ E.:J\911:1J.y1 rl1V!'U\91 H 611m1'1lfl1,"il~ lii-ru 
" . " 

'iAl"il1,ru1.ffma'UE'lJE.:J~~'UoLJmli'l'UeJ,11:.1~'U bl'Ubb~blJ'UieJ~\91Wa1\91 vt~!l ~\9lvta~b~1:.J~b~n-Ua1:.1 vt~E ~\9lwa1\911u 
" 

"il1fl'lJEUb'lJ\9l'lJE.:1.:11'U 1u611'U~ilt"lia1,~G:f1fi'qi ~~d b1Jw1~1'Umru~'iAl"il1,UJ1b~u11"il~btJu:1.h~11:.1'1ltl~a?hm1'1lm, 
., 

bvi1u'U 

---------------·--- ---··-· .. --------- -··---··--------------
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~ .J' o !LJ c,; . ilOIVQ.J dd O d 

m";l&Jfl1";li 'VM'LI G'l1'Ufl.:J1'Ubl"l";l'l~H'ifl"ila1PJG'l1Vtm";l&.1"il~bb"il.:Jmwi'U1'U nm ?ffl1'1.J'Vlb'l"la'U1bG'l'Um1E.Ji;i~bm.1wi'Vl1-:i 
"" ' 

b'Vll'liil'l~a1tJ 

(9)t'Jl.cr 1 'Lim~~i1~~1'Ubflru6Vi'b ViEJ-:i";l1m~EJ11-Ma ~1 'LI~m.l'~ii"il"ll a-:iflru~ n";l1:um1 i ~"il~Vi"il11ru1 bb~'J b ~'LI 
I ... ... 0 "" I 'I .-1 ~ 'I ... , "" ., " ""' ""' !"1 0 I 'i •. ~ 
T1lmwr~mJl°l'J";lVl"il:fWJ1mun111PTa ~u-i;wicn:o1P1a;:r~mmnfl1d'ill?l"il1\JVl'jBttR"JiUbV!:Ui~ft:u~t£Jmuuu";l'~w'lf-0t+LJ--

G'l.:JG'll?l~eJ'Vl1-:i11"11m1 
'U , 

(9)t'JI. b 1 'Limruvti.i!G'l1m'it'l~l?l b~a fl~~1b ii'Lim1~iil'l ruG'l:uu~ bbi;i~11F11~ b vi:u1~G'l:u 1~ r:11iJ rn1'LI bl"11"M:oii~ 
" 'lJ '1 ~ 

a1PJG'l1Vtm1:u"11aG'l-:i1'Ua'Vl~~"il~E.Jm~flm1-:5'l?1~1-:i ~-:id ~g'UiabG'l'Ua"iJ~b~mfa-:i~11i~1EJ1~ ., ~-:ii'LI1ii1~ 
' 'U I 

(9)t'Jl.t'l1 r:11iJ fl.:J 1'U LP11"M:On "il a \Pl G'l1Vtm1&.1G'l1:1J11'1Vi "iJ11ru1 CJ fl b~ nm ";l'Li1~ m l?1111'l1~ b~ fl 'V11aiimf bb(;l~ .. ' 
i;i-:i 1 'Vl~~g'Uia bG'l'Limll'LI~~-:i-:i1'U 1il11'1~bll'U~g'LI.rrmG'l'Ua"m~~'Um";l~l?lb~~n-vr~a hln~nii Vt1fliibV11PJ~bzja 1~11 

'lJ 'lJ 'lJ . . 'i 

fl1";lg'UoDmG'l'Liam~vi'1m11l?lEJ1i!G'l"il~\Pl b'll'LI m1b~'LimeJflG'l115'Ubll'LILVi"il vr~ei1-tl~a'Ul'll'lau11iiwi1 Vt~a il~'URl'la 
'1 . q 'I . 

~'Umg'LiimG'l:umb'Vl'U bll'U~'U 

J~ 



ll1flNIJ1n 

~'UU'.iZ1J111JLfl1~n11iP1vi1'.i::'UU1Lfl'.i1ZM;;il:i;jilLi'lil'll1::Lii1JRn!J111wn11tJ1::nil'Un\ln11111fl'l\ll'iil1'Vln'.i'.i1J 

tl1::'il1i'.l~utl1::311ru w.fl. l•ut:'Dc;; 

- ---------- -
~utl-;::311ru .,C,,000,000 u1'1'1 

'.iZ!JZL1il1~1bUIJn1'.i c'I L~illJ 

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

1<1 • ., fln1'!1LLil::1LH'.i1::M1finTi'll'.i::Liluff'nv111wn1'.i 

tl'.i::nilun;in1'.i111H'lPl'iil1'l'ln'.i'.i:JJuil::u;iivn11NaP11u~1u 

L'l'lflblJLilV ~11JWftH11J LlilZ~11J~~LL1Plftil1J '.i11J~~ 
NiiP1ii'ru'li':JJ1il'.i11Jll1fl'lPl'iil1'1'1n'.i'.i:JJn1'.iNaP111vi~'l'11\ll 

(Manufacturing GPP) 'l'fiil1JililnLL'UUbH'.i~'iil~1~ 

~11J;Jill;jil n1'.iL ~il1J L!J~'!i'illJil Pl'.i1\l'iilil'Ufll1Jll1W;JillJil 

tl'.i::1J1ilNil-U'illJil nTi1LH'.i1ZM'!i'ill;jil LLilZn1'.iLb'iilPl~Nil 

-NillJil 1u111w'.i11J,,il~'.i::uui 

1<1.1<1 flm11 LLil::1nu11m1:JJH11:JJ~il~m1;i1m;i'1'1'1u1~ 
'iilflil. 'l'l~!l/ua:: iln. ~L~v1-N!l~ 1vlm~911u11::uu., 

l<I ..... fln1'!1 ililnLL'UU LLit::\i9111J1'.i::'U'UPl'.i1\l'iilil'Ufll1Jll'iW 

-Nil!;jil tl1:::JJ1i1ua LLil::1Li'l'.i1::M'!i'il:i;jil Li'lil'll'.i::Lilu 

ff'nv111wn·1'.itl1::nilun;im'.i111H'l\ll'iil1'1'1n'.i'.i1Ji LPl!J'.i::uu 

;i::~il~fl11J1'.ia~1Lilun111~mh~llilv ~~a 

l!:un.Gl.Gl i'in1'11 ilEJnLLUU LLilZW9111J1Vl~niun1'.iPl'.i1\li'ltl'U. 

f!Wll1W'll!ll;Jll (data cleansin~) LL'U'U!i'PILIJWi i;i111L~!luh1 
~n1'1'1uP1 tP1vl-H'Lf'l~11~jjilvi1~Lvif'liif'l L~m\ll~v11-U11:i;ia1~ 
w-i'!l11a1wi'um1tl'1ltltl'.i::maua 

l!:J.rn.c;i.l!:J i'im,n !l!JnLLUU LLll::W9111J1Yl~nium'.iU1L'l11LLll::. 

uuVin'lllll;jll\ll11Jn1'.i'.i1!J~11J'illllJlln1'.ii.J'.i::n!JUn\ln1'.i 

L'.i~~11J'.i1~U a1'l'1'iuL'11'1'1i11~~i.Jijllii~11J~11J'lllll;Jll 

l!i.rn.Gl.rn i'imn il!lmLuu LLa::°W911u1Yl~niu~1u'IJ!M 

L il1'1'1iJ1vtl ~ai1111nvi11Ji'l!lUf'l111Jfl'.iui\'1uQniil!l~'IJ!l~;;!ll;Jll 

hrn.l!:J.c;i i'in1'11 !l!lnLL1JU LLa::w911u1Yl~nium'.ii.l'.i::maua 

LLa::1Lf'lrn~'L-i"'lllll;J<IL~!JU'.i::Liiul'i'nEU11Wn1'.iU'.i::n!JU 
n"\Jn1'.i.fl1f'l!l\ll?i1'1'1n'.i'.i1J ~~11J'.iZ~U?l'11UU'.i::n!JUn1'.i 
?11'1J1'l\ll?i1'1'1n'.i'.i1J L'ii~vl'\J~ LLll::.fl1W'.i11J LPl!J?l11J1'la 

LL?IPl~Nll'11:ff'ii;i L'liu i:JiiPl.ll1Wn1'it:!ii\llU1~li1u (Partial 

Productivity) LL<i::NiiP1111WnTiNii\ll'.i11J (Total Factor 

Productivity) ~jjn1'.itl'1.ff!ll;J<liif1uf!run1wu;i'1E1n1'.ill'lii\ll 
iil1uL Vlf'l tu ta~ iil1uw.r~~1u LLa::iil1u~~LL1\llft!l1J L tlumh~ 
i!!J!J 1J1~11l'iLf'l'.i1::"1 L~!JLL?l\ll~1~1ihmam::V1U~!J~1:5'ii;i 
LLllZL~!JU'WLiiul'i'nEJll1Wn1'.iLL'li~-Uu1uii~~1~ '1 
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~1\J 01 c:<oo,ooo 

c:n,ooo <iltt',ooo 

'l•UU 

boo,ooo 

boo,ooo 

bao,ooo 

boo,ooo 
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"'·'"·"'·"' i'ini,i1 mmmiu m1::w'1lu1Yl~n'llum>thnrnm11 
LL<1::'iLl'1>1::,,foffill;J<1 ihv1i'u~ii(;J.ti'ru'111J1<1l11J 

· 111fl'l(;J1'11Vln>l1Jn1>~ii(;J>1EJ;i~wi'vi (Manufacturing GPP) · 

1vill1111liu1m~.,-r1~ihm»1J\111~1mi,i.li1ill'l(;J"1vrn»1J 
>1vvluvi 

hrn.ID.rn i'ini,i1 ililm1uu u11::w'1!u1Yl~n-a'um'lth::1J1<1~<1 

LL<1::'i11'1>1::,,foffill;J<1 lii'1v11uu'11.i.i~ri1vri'un1>1'11V1m'lru 

lli1:il'ivi 1'liu lii'1\Jf!ru111WU\l;iEJm'l~iivi lii'1\JL\111'1LuL<lfi 

lii'1uw.r~~1u 11.i::lii'1u~~111viii'il1J~a~m1.iil~nv111w1L<1:: 
~iivi111wm'l'll'l::n.iunllm'l111fl'lvi"1vrn»1J 

1'>.rn.ID.<i'. i'ini,i1 ililmL uu 11.i::w'1!u1Yl~n'llum'ln1vruvi 

1m~1'1f1~1i1JnrnJ\111~L1'1'l1'1.ljiill'lVli'f1"v1m~1J1u1'ii~vluvi1vliJ 
1\Jumilu1unTin1vruvi;im.fo1u1\111~m'lii1nil11.i::;iviLnu 

offill;J<I 1vJil1mlii'offill;j<lvil'1WU1'1ljlJLL<i::ii::ViiluLm~1'1f1~ . 
n\lnl'llJ\111~ lf'll1'1.ljiill'!Vl1'11Vlnl'l1J 1 \JL 'ii~vlu~ 

lo.er flri1'11 ililnLLUU 11<1::W'11U1'iZUUn1';t~iJIJLEJ~,j'iJ\j<I 
Uil::iviLihJ.lj1UoffillJillii'1ULi'l'i1'1,lj0\lijVlif1Vln'mm1Jii~ 

n1'iW'11\J1';ZUUU~V11'i'1Vln1'iil'Vl~ ~1111J1'itl~1Lilum'iLlii' 
~'3il 

ID.<i'..01 i'in1'!1 clilnLLUU LL<1::w'1!u1Y1~Mum'lL~il1JLEJ~ 
oUill;J<11ii'1EJ Application Programming Interface (API) 

... ' .J.d ti 
\l1nlllUU~1\JVl'liJVl\J1EJ~1\J\llLnEJ1'lJ1M 

h<i'..ID i'imn ililnLL\JU U<lllW'1!\J1Yl~n-a'um'lL~iJIJ1EJ~ 
offill;J111l1nJi1UoU'1l;J<l'llcMm::\ll'l1~'l(;J"1Vlm'l1J 1off1~ 

Ji1uoffillJ<i'll1m::uunu1YlBimum>'ll'l::m<1~<1 1'liu offillJ<i 

ffimum.,;ivivi1~iiV1111wm'l~iiV1 LL11::offillJ11~u 'l ~ 
L~EJ1offil~ 

1'>.<i'..m i'ini,i1 <iilm1uu 1111::w'1!u1Y1~Mum'i;ivim'l 

.li1uoffillJ1!Wm1J1>mil~i'uoffm.i.i~11n1'lu'l::n.iuiillm'l 

h~~1\J LL1tlloffill;j1lviL~EJ1offiJ~LYliJi11luu'l::IJ1<1~(1 'iLl'1>1::,,f 

u>::1jju~nv111w111fl'l(;J1'!1vrm'l1J 

l!:i.<i'..<i'. i'ini,i1 ililnLLUU ll1lllW'1!\J1Yl~Mum>U~Vl1'l;iV!m'l 

avrll L'liu n1";'lJ'1il'41\J1{;1/Jl1'lil'41\J1V!W API n1'lLnU log 

n1'l>1EJ~1u~11m.,W~1u API 1\Julii'u 

h<i'..<l'.'. i'ini,i1 ililm1uu 1rn::w'1!u1Vl~n'llunTi111u~m'l 

Application Programming Interface (API) L Ylmmm w~ 
offill,J<i111'nuvr-J1v~1u111Ri'Ji 111RL<in'llu 1111::vr-J11M1u~ 
1~v1<ffil~ 111v 1iliu u1tlfiilliii.,'l1J1iim11offillJ1lll1fl'i'Ji m1J 

11u1\llWUil~W>::>1'!lul\Jl\l1im'lu'ivr1'l1111::m> Wu'in1., 

111R'i'Jii:.i1u>::uu~iiV111 w.1'1. l!ictb1'> 'llil~ii'1iin~1uw'1!u1 

'i'JiU1'1~iiVl11 

-- - -- - --·------ --- --- - -- -----------------
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l<l.ct' flni,i1 avilbb\J\J b111::w9ilu1 .. ::uub1fllil~Na-6'a!Jabrla 
th::1jjufi'nv111'1'1m.,th::nauii.im.,mflijlilfl1\'lil'fi11 

ih11fu~fuu~m .. (Front End) 1-Uu Lli'1V1u1~ihun~1u 
ijlilfl1V1n.,1111i'~V11'lil ~th::nvum1'lu .. 1v~u~ -U1::'1f1'1fu 

-i11-U u11::1\i'1V1u1~~-Ufillii~1-ulli'1u'li'BlJil (Ba.ck End) 

11ilvwfllu13-UuuunTmfllil~Na'l\i1111111ll-UfUL-U~vu 
1-U1b\J\Jn1.,Lbfllil~Nallli'V1111nV1111vjj~ 1-Uu fl1'il1 

1jlilfl1\'ln1~ Niililii'ru'li '!11~11111 \'l~anv~u~ bUulli'u 

m.'D flni,i1 aanuuu b1a::wfllu11::uuli'lil1nu ua:: .. 1u-;111 
... ... ... d d:.:. ., 

§1'U'il!llJillil1'ULi'l';1'/§n'11jlilfl1\'ln":i .. 11LbilZil'U '1 V1Ln!J1'11il~ 

Llilvl\ili'lilbnu~1u'li'aJJam11lini,iru::m.,1hL<ii1-iiBlJaua:: 

1R-;~a-i1~'1i'!l!Jil ~~.i1nm.,1h1'1i'1'1i'i!lJilL1J3-Uuuu 
manual input LbilZ import file -;111ii~m·n~il1IL!l~ 
.i1n§11J-ii!llJil'il!l~n.,::V111~eilil111V1n1111 

l<J.ml ~lil~~LLllZ'Vllililil\J.,::uu (Software Testing) 'il!l~ 
.,::uu1-u-iia ct'.m - ct'.'D Llil!l~Wfll-u11::uu ua::bli'1V1u1~ 
ail a. L rla 1\i1::uua11111111.U~1u 11li'aih~ii-U1::aV1llm-w 

lfl.c:;; -Ufo-U~~'>::uu1Lfl11::-.l''li'i!lJi1Lrla-U1::1jjufinvm'l'I 
n11-U-;::nBuii.in11111R;ilila1V1n1111V1ii~n1-;V1lilililu1::uui 

m.<l'. L!lna11-U'Bri11'l1Jlilm1111li'i!~nw1m~1::uu (System 

Requirements Specification) LL~IJm'l'lm::LLfloU!ll;Jll 

(Data Flow Diagram : DFD) LL~\Jl11'1'11Lfllil~l'l11111i'11wlJG 

1::wJ1~oU!llJll (Entity Relationship Diagram : ERO) 

'l'l'11J1'ljffl11oUill;Jll (Data Dictionary) •1m{a1filil (Source 

code) imrn~u\J LLll::1-U11m1111'1~il'l!lil&ilil~~1-U111m11~ 
1~EJ1-U'!l~riunwK\IUu11::uu (ti'1ii> 'l'l-i!l11~i.fom1u~,,,, .. 

LLllZl(!LLll';Z'U\J ~iiiln1'l1otl~1\J'l::\Ju~iiiln1'lli'~11JW'U\J 

Lill:: Flash Drive 

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

., 

it'. 

it'. 

it'. 

it'. 

it'. 

. :~ 
_c V1111viV191 

Doo,Ooo 

~11J \octo,ooo 

locto,ooo 

~lil 0100 m,ctoo 

~lil C::oo l!i,.t:oo 

~lil boo Ql,000 

~lil oloo cn,ctoo 

~lil <:loo ct,ooo 



er • ., ii1uVia111a~ii'fl111Ji\!hun1-.W~1u-.::uu11R'i1::\l' · 

.'li'a~ii1"4il'll'i:ailuilnumwm"ith::nil\Jn'1n1':i 
mflei111a1'lllm"i1J 1ti1::m':iu~n1-.<ifa:i,imu111'ila~111tl1u~1u 

111fli'~1u,tlLL\J\J API iij~;l 

a:.c;i.c;i '11111~ilnmJ\J'i1Jii1fJV1ill1l!l~fi"m11Ji~1um'lli~1u 

'l::\J\J'11~11ri1\)1V1u1vl~t;i11i1~::uu (Adminl L111fJil~1'il1~11J 
!l\J'i:U 11!l::/V1~1l!l\J'l1Jr:l1u~1lii1anmllilml11111Jm11Jm11J 
L 'llllJ1:ll'llJ'll!l~l'lll1'1Jn1'lWU'1ijU'IJ 'l11JrllJ-;i1\J1\J 'WUilfJffh 

<t l'l'IJ 

Ci'..c;i.1!:> '11111~iln1'l!l\J'ilJ!i1!JVl!l1111l~Fl1'1111Ji~1\JnTi1-&'~1\J 

'l::uu., 1~11ri1,J1V1u1vlri1iTn~1u1f'l'l'l!l~n;i11111a1V1m'i1J'lll~il 
1\)1'111u1vl~t1fiu1i~1u~1u-ll'!l1Jll (Back End) L111fJil~1'il1~1:u 
1l\J'i1J11!l::/'111~1l!l\J'i:ur:J1u~!lii1anvi'l1lilna11111Jm11J 
L 'llllJ1:ll'llJ'll!l~l'lll1\Jn1"iWU';JijUlJ_ 'l11JrllJ-;i1\J1'1J 'WU!l!Jffl1 

GJO l'llJ 

Ci'..c;i.m '11111~iln1'i!l\J'i!Jii1!JVl!l1111'1111Jim'lli~11J'l::\J\Jyj 
-W\ijjm~u 1 ~11rirrt-U~1u-;i1n.wJ1fJ~1uvl1RfJ1oLJ!l~1 \J'l::~\J 
~uvl 1111vil~LoLJ1~11J!l\J'i!J LL!l:l/'111~1l!l\J'i!Jr:l1\J~!l 
ii1anvi'i!lilnri"1111:um11Jm11J1V11J1::<11J'll!l~<11.11un1'lru 

il;iijuu 'l11Jri'u-;i11nu'Wu1lfJn-i11!:>0 l'l\J 

0100 1J1Vl/l'l\J • d'. l'l\J <il 

Ci) 

0100 Ci'l,<t°oo 

11100 Q'l,000 

·~ao b,ooo 



ii • 

nTa~~GZie>~ ~~1.:iViiit 6li.:iTu rl ei fl~1.:i 
---~----------- ---------------- ---------- ---·-·---·-------------------- ------

GTI. 1.:Jb~'U.:iu'l.Jw:wirum~~u~1?16'111 (9)0,000,000 u1V1 (~rnhuu1'Vlt;lTu) 

... d • ( ,, ~ ) ... d. 'e ~ Li. A. ~tQ)1j1 
cs:'.. 1'U'Vlfl1Vl'U1?111mnm.:i 11ri1m.:iei.:i ru 1'U'VI ................................................ .. 

btl'Ub~'U (9)0,000,000 'U1'VI (?l'U~1'U'U1'Vl~'J'U) 

er. bb'Vl~.:i~:w1'll~N11mnm.:i (11ri1e)1.:ia.:i) 

er.&t Vl1:W "Vlr;rmnru"l'l eJVl11f111 oli-'ii1CJ bb~~ bb'U1V11.:im1~"il11ru1.:i'U'l.h~:wiru11CJ-<ci1mh~"ii'1tJ 

m~~neiu1:w i1:w:w'U1 m11m~ru1 'lh~'lnir:w~'UTI m1~1~v1u~n~1 f111oli-<ci1CJ1 'Lifl11b~'UV11.:i 
hh1'llfl11tpJ1.:J'l.h~b 'VIPl" 5'U11fl:W ~crbb 

er.~ 11riTITT~:w1"il1nm1i1u11mlil1nVfei.:iVlm1?1 "ii'1'U1iJ m 11fl ~~d 
er.~.(9) :w~'Ll56'1m'Li'LI1-.ij'CJbPi1~~n"ilm1rir;r.:i " ... 
er.~.~ 'U~~'VI 1thbvJ6'1-it'Ubb'U~ 1eiVi b"llei{1i "ii'1n1?1 

er.~.GTI 'IJ~~'VJ eJ'l'J'J1bb~'UvJ "iJ1n\?1 

. 
~ i./Q.I .Qi, 0 

b. 11CJ'lleJ1N1u iN!?l 'lleJ'U fl1Vl'U 1?111 ri1 nm.:i 
" Q.J Q.) d' I - e:. QJ If 

((9)) 'U1CJ"il fl1'\l'l'U5 b\?l'U\?11.:J'U1'\l'l'U5 

(~) 'U1.:J6'111'\l'l1.:J~Pl 1bP1~6'!111tw.fJil -

(GTI) 'U1CJ6'f:W'll1CJ "iJ1'\.J1'VJeJ.:J 

(cs:'.) 'U1.:i6'111n~Vl1 :wruCJ:w 
" 

(er) 'U1.:i6'1-11'l.J1~m'\l'l1 6'1'llbn~:w 
' 

(b) 'U1.:J6'111~~'U11'1 'l.J~'ll1 

(gi1) 'U1CJ6'111~'U bbn16'1'lJ 1'll 
' 

Q./ <Clio Q '0 
'Lim'll1m1riei:w'\l'l1bt'lm'll1'W1qim1 

iY n1bri11~tfo 1CJu1rnb'1~bbt:.i'U'll1'U1qim1 

'l'Jn1 br111~i.fo1CJu1~bb~ ~bb1N'l.li1'U1qim 1 

· 'l'Jn1bri11~i.fo 1CJ'IJ1 flbbi;'l~bbiN'Lii1'W1qim1 

iY fl1bfl11~~'U 1CJ'IJ1~bbft ~bb!N'U'l.J5'Li~ fl11 

. ~0"" J-. J.~ 

~?~""' r 
'-'/ /. .Jl}~~-'-



11,:i;-\ll tllm-Joi,l'uuilil 'lilin L'llili,oi 'iii\'~ Quotation No. Q20241112 
180 vn111tailu 30 uan 2-6 ~U\111Lmt:ll •GJ~n1 n\ll:ll 10900 Page l/1 

-t\111-02-642-4228--- -----'-··-·- --- ---·- -- ---- - ------· __ ------- ____ -··---···---------- _ 
Li111ll1z'i11>1'1r{Lilam:G 0105546096267 · 

Quotation 
Customer 

/ ,, .. 

Name ii411l'n\11ULl'f11"gri~t}61011\.lm111 n1~Vlfl\lt}.Giot1\.lm111 Date 
Address 75/6 CIUUVl'l~n1J111 6 Order No. 
Khet n'llLV1'5 City n'j\ILV1w11muA1 Contact 1 

~hone 0 2430 6800 Fax Contact 2 
\.. 

No. Description Qty. 

1 . 'iA'i\l~,'i~G1\.h'i::uu'jtA'i,::1i"lla:i.iat'Viatl'i::tilu~numv.im'itl'i::nau 1 

fl"ln,'i.fnAqGll!l,'liin'i'i:U 

- ~mn ;i;immmLoi::wlillu1 ':illltfoll~mJ1,:11::mniiot11J11n 

1) fi11;l'G1flWliillJOI 

2) fl11U'l::lJ1iUIOI '5Lc;m::'L.f-ilillJOI Liot::LLOIGl\IUOI 

- ~n:tn ililnLLllll uoi::wlilJu1 Application Programming Interface (AP!) 

'.jULLUlJ RESTful ':illlll\lfl1'lWlilJU11::1Jllll'ill11;l'Gln1'l~'lllil 

- ililflLL1JlJLLOl::WlilJU1'l::lJlJ;l'61Lt'hJ uoi::T.im'lll §1U1iillJOI 6'i1ULl'l'l:tt§ll• 

fl 610l1'L-ln'l11JLLOl::~u'l'lll Lil !l'l'li il\I 'i61 a ill11J1'lfl'lil\l~lJ fl1'lU1L1!1'liillJOI tu~LI UlJIJ 

manual input uoi:: jmport fie 

- Gl61tk\IU01::'111610li11J1::1JlJ 

- ;l'Glvi1'l1 !l\11ULLOl::Lilflill1'l 

- eimlln11t2hnu-s::llll 

' 
•. 

Condition 

~ 
Payment 

Delivery 
Warranty 

Validity 
Memo: 
Remark: 

~,'.~"'""' 

**All Prices and Specification Subject to Change 

without prior notice** 

Quote by: 

Order by: 

..., 

12 Nqvember 2024 

Unit Price TOTAL 

10,110,000.00 .10;110,000.00 

'l"Jll 9,448,598.13 

fl1ltlJOIA1Lvl1J 661,401.87 

'41u1uik,:i:iu 10,110,000.00 

(Mr. Varyetharit Techakamphousha ) 

080-968-9888 

Purchase Authorized 

J~ 

- -- ----------- -- ------------ -- ----- - ----- -------------- -------- _____________ ___:;_ __________ ---------------- -- ---



:ugiilfi~muu1;i't1ult1u1m~'i'le};in'iln1'il'l~.:i (:ugiilfi ~11'1.) 
L01J!l~l'i'm11'l~!li'lll11Ji'l1G1w1~P1a ii1~u~ 404 'll!l~1.h::~1P1nwvm~m1F1a~ 
L!l'll~ 1175/2 'lf!lElnj~LVl'rl-1J1JVl'lj°i 39.tl1J1JnJ~LVl'rl-iJ1JV1'1.j°i LL'lJ1~1~Pii'l'l1~ L'lllllU1~~!l n'j~LVl"r11 10800 L'Yl1~'rl~ : 0-2587-97881mi'111: 0-2587-9799, 0-2587-9766 

Fiscal Policy Research Institute Foundation 

1175/2 Soi Krungthep-Nonthaburi 39, Krungthep-Nonthaburi Rd., Wong Sawang, Bang Sue, Bangkok 10800, Thailand. 

Tel: +66-2587-9788 Fax: +66-2587-9799, +66-2587-9766 

-··. --·----- ·-'--·- ---~------ -----------

.. 
b':iffW 

21 IJ' QQ QJ' Q Q,I T Q Cl Cl.Q I d 
1. 'lJ 1'1"1bIii1 ___ ~3ql,!3.'.Y..l'.Htm'.UJ,!_J_~J!'.Y_~i:.!'.UJJ;Hf'.l_~.'.l:ti}Ojl_fl'.1'.:tfJflJ _ _L~fl-U_o __ j:t_J_~,)_ ___ ei~ b~'lJVl __ ._U7..512 

'lleJ~ __ _rq~~~~:-.'.Y.'Y~-'4l-~9. __ ffW'L! __ _tq~Wl~:-.'.Y.'Y~-'4j_ __ bb'lJ'N ___ 1~-e{~j_'l_~ .. -b'lJl'l ___ 'U'.1~~-~---~'l'Vl1~ ___ 0~~Wl~'.'J 
') • Q.J ~ <)". er Cllt. ~ 21 IJ' II J'1 ""' 
b'Vl':if'll"l'Vl __ Q.::z.5_6J::-9.J.S.S_ b'Vl':i611':i ___ Q.::2.~6J.::'tJ9-9-___ b~~---~J~~-61'!'.1l'JJ;l_.:j_5)'.1~~-\l_'U}!I ___ ~ MW1:W'lJ1'l'V11~'L! ~l"llil1':iru_1 

~ei'L11'llt>h-:i ~ 1'w':i1~~~bB~~'lJeJ'Ub'lJl'l'lJeJ'l'l1'L! (Terms of Reference: TOR) ~1-:i~mn~1~~Vi11fl':i'lfl1':i~\9ll'Ll1':i~U'U 
1 bm1~"1 olf eilJ~ b~ m.h~bil 'L!Pl nnn1l"lm':i1h~neiuii lilfl1':i.!l1fl~ 1'1?11'Vlm':i:w tbG'l.:::~ m 1:wtl':i~?1-:iri lil~i11 b?l'L!eJ':i1f11nm-:i 

G11V1-rum':i~1-:i~tJ~m~mi'-:inG'iTJ., . 

2. -U'1l"lb~1'llm?1'Llei':i1f11':i1~m':i~?1~ ':i'J:w~-:iu1m':i. zj-:ifi1'Vl'Ll~11luteimn:i':i1~~~bfil~~-uein1'Vl'Ll~m':i~1-:i . , ~' 

l'!1m1f11 ':i'J:Wbll 'Lib~ 'LI~ -:ii 'Ll __ J_Q,QQO.._QQQvm_~_'U~_'))j_'U'.l'V!~b1A1:_~ -:ibtJu ·rnnVi' 'J1:1..1f111'U ~ 1~~ -:itJ1-:i H !il1mb~1 
1~~il'J1~~~bfl~~~-:il'lei 1 tJll 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

3 

rh 1off~1i:i1 'Wm"ii'ln~1 eieimb'l..IDmrn~\;ll'lJW~'l..l'l..11bl'l"i1~'1.1off ei:1.J~ . . " 
· bY!ei't.J"i~bij'lJi'fni:im'Wm"itlwnei'l..lii'1ni"iml'l~(;)6'11\,,n"i"i:1.J 
rh 1off~1i:i1 'Wn5."ii'ln~1 bb~~bn'l..l~1'U"i1:1.Jm1:1.J~ei::im"i 
'11nt:TI .U>11m~'U~~b~"i1~'l.1~ei~~ b ~fl'thi~bij'lJ;.rn~ti~fj 

'\I ,· -. ;'ll , •\.' - . 

m"i't.J"i~nei'l..lii<\Jo:i,-111Aei(;)6'11'Vlm"i:l.l· · · "'· 

rhH~1i:i1'lJm"ii'lri~1 eieimb'l..IDbb~~w\;ll'lJ1 Application · 

Pro.gramming Interface (API) ~'Ubb'U'U RESTful 

"i1:1.J(i'1fl1"i~\;lJ'lJ1W'U'U'U~'V11"i~Vlfl1."i~'Vlt 
rh 1off~1El1 'Ufl1"ielelflbb U'Ubb~~~vU'lJTi~'UU~VlbfltJ bbi!i~~'J'U"i-:i:l.J 
:01'lJoiiei:1.J~ili'1'lJbl"l"i~:oii'1ei(;)6'11'Vlm"i:1.Jbb~~:s'lJ 1 Vibnmoliei'1 .. .. 
rh1off~1i:i1'lJfl1"i~Vl~'1 'VlV16'1el'U"i~'U'l.J (Software Testing) 

'1Jel>1"i~'l..l'l..I b Y!ei 1~W'l..l'l..16'11:1.l1"ifl1-ff >11'\J 1\ii'ei ~1>1il'Li"i~~'VlG.f11'W 
A11off~1i:i1'lJm"i't.Jfo't.J"i'1"i~'UU1bl'l"i1~'1.1offei:1.Jm~ei't.J"i~~'lJi'i'ni:im'W 

' " 
n 1"i't.J "i~ n ei 'l..lil '1 m"i m Aei (;)6'11'VIm"i:1.JV1i;i'>1n1 "i'Vl vi6'1 ei'l..I "i~ 'l..l'l..I., 

'Vl:l.J11:Jb'VI(;): 1/ 6'(1:1.J1"jfli;i'1"i~'V111'1"i11:Jfl1~1ili' 

1 

1 ~.185,000 

1 3,000,000 

1 50,000 

1 1,200,000 

1 1,000,000 

1 850,000 

1 85,000 

1 18,650 

' '21 :1.J~ilG6'1fl1U'lJ1~EJ'lJLEJ'U11:Jbl"l"i~:Ofi'1fl1"il'li;l,'.J 1i11rum"iEJnd°'Ufl1t;/~1:1.J't.JWfl11"1flW'Vl"i1'1f11"if;)i;l,'.!11 
i111 i:imt;/b~'lJ1~bb~~m~:l.ll;'IA1b~l.J (ou'l..I~ 162) 1vii:iei~'1'lJ~1~'l..I~ 404 1vii:i?\'11.lrn1'Wm-Gif'f"i"i'W1fl"i~'lJ~ 31ili'eieinf\'1i'1~ 
123/2545 b~eJ'1fl1"i~vizj~r,j''t.Jwneium"i'iiVJ'Vl~buEJ'lJflelf1'11f1'Vl~buEJ'lJ.f11;;:1.J~A1~~:1J '1'1l'lJ~ 20 ilml'l:l.l 2545 

" " . 

1 

~ 

v;zV 

Jn-
--------- ·---- ------------------- --



11giilcr'61muui'5'aufou1mfl'i~~ii'1n1'l"R~~ (11giu1J '61'JR.) 
L~uv~fi'n111-1'ivl'lcn1Ji11G11ruf)l'ln ihliiu~ 404 "1JV~1h::~1l'lnw'l'ln~m'l°l'l<i~ 
Ln'll~ 1175/2 'llmmrn'l'IVi-IJIJ'l'ltJ'i 39 t11J1Jm~L'l'IVi-1JlJ'l'ltJ'i LL'll1~1~fil'l'i1~ L'l1111u1~~v nrn'l'IVii 1oaoo L'l'l11'1'Vil'I :.0-2587-9788 Lmi111 : 0-2587:9799, 0-2587-9766 

Fiscal Policy Research Institute Foundation 
1175/2 Soi Krungthep-N:inthaburi 39, Kru_ngthep-Nonthaburi Rd:, Wong Sawang, Bang Sue, Bangkok 10800, Thailand. 

Tel: +66-2587-9788 Fax: +66-2587-9799, +66-2587-9766 

3. fi1b6'f'Uerd''1~~ua~bum~CJ~b1~1 30 1'LI urnbl'l1'ub6'fum1f"l1 bb'11~611urn1ml"l';i~~n:ua~6'11V1m';i:w 
'U -----------· . cC.51 , 

'El1'1fol°i1b6'f'U'Eld ru b'Jm 11'lm~n'EJ'U~'1~f"l';j'LJfl1Vl'Ut'l';i~CJ~b'Jmtil.:in~11 V!~e:J ';j~tf~b'J~1m~~t'l b tJ~1m Vl~~'il • 
' . 

eJ'U6'1:1.Jf"l1';iVi~1un.:i1u1'a.:i'lm · 

4. -LJ'1'Wb~11~~';i1:uVi1u~1 b~'ll bb~~m1'16'fau rnn6'11';il'l'i.:i 1 m;fd'IJ'Y'l~a:w1 rn6'f um1~1il11'lt1~~L~t1VJ 
bb~1bb~~bil1h~11~1un.:i1ubl"l';i~~n'1~~mV1m';i:1.J 1:iJ~a.:ifu~VJ'lJau1~ "11t.JA11:1.J~VJ'Wml'lV1~a~nV1'1u 

s. 1rn6'f'U'El';i1A1ll1~~'Ub6'f'U'El11'1 t1'U~6'f'Vl~CJ ~li';i';il.J brn~tJ';i1Pl'<il 1nn~ lle:JU~V1~€Jfl1';j6'f:1.Jf ~1l.Jfi t'l n'IJ 
• • 'U 

bt'lt1bJ'lJ€J'U~'JCJfl!)Vll.J1CJtlUtJflf1~1t'ltJflfl~Vlrl.:i Vl~'ElVlmtltJflfl~ Vl~e:Jnu~1.:i~u'11uu1~'V111'1 1 m~~'Ub6'f'U€J';i1f"l1 
1'Wfl';j1'J b~CJ'J tl'U 

.. ~ ' ·': ' IV. tj 4 oCl. 

b6'f'U'EJ';i1f11 ru 'J'U'Vl ... 12 ... b~€1'1..J .. .'VUJfl1iln1EJ'U ... 'W.1"1 ... 2567 ...... . 

,, _ . .. , ·_ · .~~11 o:> ·_ q1_r~~~\.\ 
·. (~~zj~)~· ..... • .. : .... ::·'..)i.J: .. ~ ................. :,\ ....................................... . 

(t'i'Ul"i11'V1B'l '11';iiJ~'U'Vl) 
'I .. 'I 

-~'lbbVlU'l __ :~a1'U1UO'.lJ.€im'0.'1J]~~1JJW,JJj'J_bf!_~'.\:t2-D3l01~-i:i-~~-
~ ; , - ' . ~ . ' 

2 



AvalantrM 
/"'\ venue lo profitability IJ 

L1JL~'W'flt1fl1b~'Hl Q2412201E 

'l!ti1chnu/alll'in1: 
~atj: 

~11lnll1ULF11:ttgll:i<ii;unMnmJ (<SF!a.) 
75/6 £lUU'l'l1~111J\11 6 L216111'llL'Vl'l fi~llL'Vl'W"1 10400 

'ivm·i"wvf: 
'i'Vl1<n:;: 

0 2430 6800 . 
0 2644 7136 

1 tm.:im1~l1lvh1::uu'lLfl11::'lf'li'1l Ji'iH~ ml 1::Lih.1M'n u11 'i'Vi mnJ 1::n'1l u 

. ii"lm1111fl'!),11Jl'l1"11n1rn ll1ltiil'll'1lUL'lllil'll'1l'l'l1'1H1.:id 

1.1 i'intt'l '1l'1lnLLUU 1Lfl:::Wiij.J'l.!11::uu'lLfl11::'!.f'litlJiflLV1'1ltl1::Li'.iuM'nu111'1'im1 

tlr::n'1luii"lm1111fl'ij11Jl'l1t.1nm.J 

1.2 m14'!1lm1-ii'1lJifl i'ini:r1LLfl::'l1fln::t.1"'ifim1tl1::Li'.iuM'nu111wL1fl::1-1~111111w 

m1tl1::ntlu ii"ln11111fl'!),11Jl'l 1i-mm.J WT'1ll.J'1l'1lf] LLUU lflNl'lf'1-:i31u-ii'1lJifl · 
I · ' I 1 

mn:n'1li.J'i:u.:i'1i'1ll;Jfl LLfl::m11111'l"ll'l'1lu'1i'1li,JflV1Lnmif'1l.:i 

1.3 4'l1lvh1::uu31u'lltll;Jfl 'l'IX111i.J1rnr'1l.:ifu'lltll;Jfll-lfln1ru1::n'1luii"lmrh.:i.:i1u 
. ' . 

LLfl::oD'1li,JflV11nm-D''1l.:iLYl'1lu1'1tltl1::l.J'lfl1-Jfl 'l1fl11::'!.ftJ1::LiiuM'nu111w 

111fl'!),lill'l1'11n111J 

.. <;' " " ".J " 1.4 L'll~lJ LU.:i'll'1ll;jfl"l1n_;j1'1.!'ll'1ll;jfl'll'1l'IM::'\']:i"l'l'ijlill'l1\.ln111J L'll1~.J1W'll'1ll;jfl'll'1l'I 

1::uu.:i1uL~tl'l-nl.umrt11::mfl1-1fl L'liu '1i'1ll;Jfl~'l-nl.umr4'!1lv111-1~111111'Vim1 
... " ~ d .J ti 

r.Jfllil LLfl:::'ll'1ll;Jfl'1lW 1 mnm'Jltl-:J 

1.5 w[ij.Ju11::uuu1L-if1LLfl::uuVin'1i'1li,Jfln11tlr::n'1luii"lm1'C1.:i-:i1unutl 1h1-1fu 

L4'1t.1'!!1~~tl!ju1i.:i1urJl1u-if'1li,Jfl 
1.6 W[ij.J'IJ11::UU1111'l"ll'l'1lU-if'1ll;jfl {data cleansing) LLUU'ei'111'Cumi 1111l.JL~'1l'l.!L'll~ 

ri1t.1ul1l tl1lu1'DLfli'1l.:iil'1lV11-:i1Vlfl'ilfl L~tlL1111ul.J-if'1li,ifl11Xwf''1ll.Jci°1."'rum1 
u1'1tltl1::l.J'lfll-Jfl 

1. 7 W[ij.J'l.!11::uu.:i1u'Jl'1l'I L4'1t.1'!!1Vl'liX111i.J1rnVl'lUl'l'1lUfl'l1l.Jfl:tUn'lUt,Jnril'1l-:i'll'1l'I 

-if'1li,Jfl 1'li.Jli-:i'liX111mrntlfutlr-:i'1i'1li,JflV1c.l1unr::rnum1111r'l"ll'l'1lu'1i'1ll;Jfl 

LLlJlJ'ei'lillUlJ1iLrJI 

1.a W[ij.JU1r::uu.mrriT1-1Wl11LflNl'li'1-:iri"ln1mvrnLf'lri:rsn"l'!),11Jl'l1t.1nni.J'lu1:n.:i 

~U~L~'1lLUUnl''1lUL'l.!n1:i'n1\.!Wl114'l1lvl1 LLU'lV11'1n11i1l"l"I 4'l11Lriu -if'1ll;jfl 

L~tl 'l 'll'1ril'1i'1ll.Jfl~flr'11UflfllJLLfl::l'l::vi'1lWLflNl'lT1'1fi"ln1rn'Vl1'1Li'l:i'i:t'iii"I . . . . . 
'!),lill'l1t.1nni.J'lu1=D.:iVluV1 

1.9 m1tl1::lJ'lfll-Jfl 'lLfll'1::'!.fif'1ll,lfl LLfl::LLl'll1l-:Jl-Jfl 

'3 ti " • ~ ~. ,,J ti ~ 
1.10 l'Jnl:tl. LLfl::tltlnLLlJU:i'::UlJ 1::lJ'lfll-lfl'll'1ll,\fl l'l1'1-1l'U'lLfl:i'1::'11LW'1l r::Ll.J'W 

M'nu111w111f1'1l111l'l1'!-lnnlJ~.:i'l-wr::l'iufim-wtlr::n'1lun11111'Jl1tl1111'l1'!-lnr1lJ ' . 
L=D-:iv1'-w~ LLfl::111w1'llJ Ll1ltii1f'1l-:il'l1JJ1rmLt'll1l-:J1-Jfllii'l~'1l1l 'lrilLLri 1-1~111ii'ru'lf 
lJ'lfl:i"llJ111fl"qlill'l1t.1mrnmrn~11111u9.:i'!-1'1l1l (GPP) L~'1l'l'IX1iluTf1Nt'lf'1.:i 
ii"lmrnV11.:1Lf'l1i:t'in"ltllilt'l1t.1nnm1uv1'-w~ 1-1~111111wmrn~111 (TFP) LLl'I:: . . . 

11i'l~'1l1l~run1wu"l4'umrnfi111 lii1'WLVlflL'WLflU rJl1-wwi.:i.:i1-w LLfl::ril1-w 

CONFIDENTIAL I 

uili'l1 'ii'l'h1UflUYi'" ~1rilil 

LH~ 20 '1l1f!1njll~"illl .fi'u 1"s llUUfl1l11L\!U!l 

u~~~i!fllJ 1~111u1~fn n1~L'tl'l'i1Jmu~11osoo 

1l11: +66 2633 9367 ul'lni +66 2633 8174 

_ ·-~ ~11_i.J1::~11>i~~Lilt111~.Q_~~~545095691. 

' . . 
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LlH~'W'1JJ1'°11L~'ll~: Q2412201E 

~'1LL'lVl~'ill,.J LU'WtlU1'1W'ilEJ 

1.11 Mn'l!n LLfl::u'iunur'll,.Jl'l'l1l,.Jlii?J'1n17"nn«l-D-:nw1::uu'iLfln::1"ii?Jl,.JflL~'il . . 
1h::LiJw~nE1111V1mnl1::n?Juiir.iml'111fl'eJ,(;)~11.mnl,.J 

1.12 WlilJW11::uu1h::l,.J'lflr.Jfl'li''ill;lfl Ltuu<i'1fl'il.:i1h1.-1fumrfl1V1m1nfi;i'liiV1uh.:i 

1 7'll,.Jvf'1n11LU~EJ'WLLl.fa'1'll'il'1i;i'rnuwh.:i 1 ~fl..:Jr.Jflultli;i'l~<lvi 
1.13 WlilJW1r::urnL~V1'1r.Jfl'iLfln::i.f'li'til;lflL~'ilur::Lijw~nE1111V1mnlr::n'ilu 

- 0 .... "'"" """' • ... ... ..,,; 

n"ln17tl1fl'i),(;)~1'1lrn'l'l,.1~11"mf;!murm1 (Front End) L'll'W L"l1'1l'W1'Vl 

11'11Tn-:nw'rj(;J~1'llnmJ~'1'lliV1 ~tl1::ntium11wr1E1vfw~·u1::'111'llwvf'ltu 

LLfl::L91'1lw1~~tllju1i.:i1wlii1wii'ill;lfl (Back End) LVIEJWlilJW1zuLLUumr 

LL~Vl'lr.Jfl 1 '1-i~1l,.111ClUfULU~ El'WlU LLUUm:mMl'lr.Jfl t!ii'llfl1n'llfl1EJiliii L'li'W 

~1'111'1J111~1'llmm ~~(;J.rlru'l'l 'li'l'1L'lfl1 'll1'ilnEJ~u~ Luwuiw L~ti1M'~1l,.1~1ci 

'iLfln::i.fm'l::Lf'11l!tjii"l'rjl11~1\lrn'1l,.lrlU'IJn""1..hEJ'l1'W'Vl1'1Lf'l1l!t;'jii"l'lltl'1L'VIEJ 

LLfl::vl1.:itl1::L'Vlf'ILlii 

1.14 i'in'l!n 'il'ilnLLUU LLfl::°rflilJ'W1 Application Programming Interface (API) 

lULLUU RESTful 1'll,.Jn'1n11~lilJ'W1l'::uuu°1'111~Vln11~'Vli L'liw n17'll'il 

'il~'1J1inlmr'il~'1J1(;)H API mrniu log n1111EJ'11Wr.Jfln17H,:nw API LU'W 

"' Vl'W 

1.15 °rflilJ'W1n17L~'ill,.JLu-:Jii'ili,Jfllii'lEJ Application Programming Interface (API) 

ztl LLUU RESTful "11nr::UU'11W'll1'il1"U'lEJ.:i1'WVtLnmii'il.:i 

1.16 WlilJW1r::uuur'll11r.iV1mr~'Vlif L'liw mr'll'il'il~'1J1(;)/n17'il~'1J1(;}H API. mr 

Liiu log m1nE1-:i1wr.Jflm1W-:nw API Luwuiw 

1.17 WlilJW1mr'l'l-iurmr Application Programming lnterfac;e (AP1J· L~'il 
Lr.JEJ LL'l'li'li''ill,.Jfl 'l'l-inu1"U'lEl'11W11flf'9 ll1fl L'iln'llw LLfl::'llU'lEJ'11'W~L~El'lii'il'1 . . . 

tl1EJLviLL'W'lUQU1i1mmiiU1flii'ill;jflll1flfj (;}')l,.JLL'W'l'Vl1'1'il'il'I 

V11::n'llucycy1im1urmrLLfl::m1'l'l-iurm1mflfJ'icj1w1::uuiii'i"1fl VI.Pl. 

2562 'll?J.:i11'11Tn.:i1wwlillw1fju1fliii'i"1fl 

1.18 'il'ilnLLUULLfl::°rflill'W17::uur.i'VILiiu LLfl::1'ltJ1'll,.J J'i1Wii'1li,Jfl lii1wLf'l1l!tjii"I 

'1j(;J~1,,.mrnLLfl::~w1 ~L~m'li'ti..:i LVIE1~1l,.11rn1?J.:ifumru1L'li'1ii?Ji,Jfl'lw 

zt!uuu manual input LLfl:: import file 11iiLU'W'1lEh.:iw'ilEJ 

1.19 iiiV1vT-:i 'VIVl~'1lrn::uu (Software Testing) 'll'il..:tr::uu1wii'1l 5.1 - 5.3 LVIEJ 

.... " "·.J .d 1." 1... t" ' d ~'l'llilJ'W17::uu LLfl::L"l1\l'W1'Vl ~f'l'1l. L'l'l'1l 'll7::UU~1l,.11rn 'll'11'W VltlEJ1'1lJ 

1.lr::~'Vlfim'l'I 

1.20 tlfutlr..:ir::uu'iLfln::i.fii'1ll,.JflL~'ilU7::Lilw~nEJ111V1mrtl1::n'iluiir.im1 . . . 
tl1fl'ej(;J~1'1lnnl,.J'll~'ln11'VIVl~'ilU7::UU'1 

1.21 r.iV1vh'li'm'i11"WVll'l'l1l,.Jvi'il.:in17'll'il..:t:i'::Uu (System Requirements 

Specification) LLr.J'Wll1'1'1rn'::LL~oD'1ll;jfl (Data Flow Diagram : DFD) 

LLr.JW11'1'1LL~Vl'lfl'l1l,.Jil,.JW'Wtl7::1"~1'1oD'ill;lfl (Entity Relationship Diagram: 

CONFIDENTIAL 

uii;'~ 'iil'l~1u111.11'1 ~1nr;i · 
Lfl'll~ 20 '!111'l111.lUf'.191il .f,. , s TI1.11.1~1Y1m1il'!I 

LL'll~~ilf!IJ L'lllillJ1~fn n(~L'l1Vi1Jml!l'l110500 

1Yll': +66 2633·9367 ul'lmf: +66 2633 8174 

Lil'llu1::~1i;i'~~Lftt1l11M: 0105545095691 
-·-;----·--·--·---·---- 'II --· --

' 
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Avalantr81 f'\ venue lo pmfilability ff~I 

' 
1rn~U'Cl:i'11i'11L'tl'llVJ: Q2412201E 

ERO) rl"l'l..!1~m:i.i-n-'1l);lfl (Data Dictionary) 'll'1lfl1LM111 (Source code) '1J'1l'I 

'ttl .. q ::. t .J .J " ~ ~ 1::uu LLl'l:: rnm:i.ii.i7'1l'J!11111li11111'1 tl1unrnmnm'1J'1l.:Jnumrn[ijJ1..111::1111 

(ti1il) ~ij'1lm111'1i.i1nL11::i:JLL11r::uu ~ij'1lmrW.:i11..11::1111 'lwitlL'1lnl11:m11:: 

Flash Drive 't111uvr.:ii.i:i.i111n'1lLilwi.i'1J~Vli'1l'1l-:if11tl'n-:i11..1Ll'1rl!t3n<1'1li;i111i.im1:i.i 
1.22 ti1uVJ'1li11'1l'lflfl'l1:i.i:tlii1wmrH.:i1wr::uu";jLm1::i.f-n-'1l:i.i11Lvl'1ltlr::Liiw . . 

l'Tnu111rin1rur::n'1lunr.imunfl'rll1ll11i.imrn LL11:::n1111'1m1-n-'1ll;lllLiJ111'1J'1l'I 

i.iil'lU'l1Wl1flfj'lwztlLL1Jl.J API "1.:itl 

1.23 4'111'liXilmrnm:i.iti1uVJ'1l111'1l.:ifi"fl'l1:i.if~1wmr'l'.if.:i11..11::uu'1 W11riL4'1i.iu1~ 

~i:JLLflr::uu (Admin) 't111ui1~1'li1r'l:i.J'1ll.Jl':i.J .u11:::/i.ir'1l'1lurntJ11..1~'1l 

fiLanVJrnilnffm:i.ifl'l1:i.im1:i.iL'l-l:i.J1:::11:i.i'1J'1l'l\11111..1mrrulfr.i"!uw r'l:i.iriw 

r.i1w'lw'liJu'aun<i1 5 flw 

~ 'l """ ' .. "" 1" 'l" • ,, ,, .J 1.24 "li11 1'1:1.ln1l''1ll.Jl':l.lr:t1UV1'1li11'1l'lflfl'l1:1.lll1111..!n1l' 'll'111..!l'::lJU'1 i.itLnL"l11'11..!1Vl 

f11tl'n.:i11..1Ll'1r1=t3n<1'1li;i111i.in1r:i.i\.lr'1lLr.i1..,U'1~~tlnu'1i.:i11..1~11..1-n-'1ll;l11 (Back 

End) 't111uil~L-n-1r'l:i.J"1Ul':i.JLL11::/'l-!T'1l'1lUrntJ11..1~'1lr.iLiinvir'1lilm(1111:i.ifl'l1:i.i 

L'l-lm:::11:i.i'1J'1l.:i\11111..1mmrur.i"!UW n:i.iriwr.i1w'lw'liJu'1lun<i110 fl'!..! 

1.25 4'111'liXilm1'1lurnti1uvi'1l111m1:i.ifmr W-:nw1:::uu~w00Ju1~1..1 'liXL1rirJl'li-:i11..1 

<11 nmJ'lu-:i1u~L~m'li'1l-:i 'l ur:::L'luvl'u~ 

. . . 
L~'1l'WL'1lm1'll1r:::L~w: •ihr:: 100% Lij'1lM'W1:i.i'lu'lrn~u'1lr1fl1 

ri~ufow L;i:i.ivi'a-:i 

Team Lead Business Operation (i'WVJ) 12/11/2567 

1: Vil'. 0-2633-9367-69 vi'1l 134 'L111u iln"11 

1J1tt'tl 'fir/'l1LLlll!n •hi111 

Lll1~ 20 f!11'11l'!ll.l11'i1>1fu1 s ~1111~1V11Li.iii'il 
LL~'l~;;illiJ L11Jl!J1~fn nr~L'r1l'liJ\l11!fl110500 

t'r17: +66 2633 9367 LLr/mf: +66 2633 8174 

Lll1U1~oi1i'li'l'L~tlll1M: 0105545095691 -- --------"----~-----_it _____ ----

11fl11'l:i.J (l.J1VI) 10;200,000.00 

111~);lllfl°1Lfr:i.J 7% 714,000.00 

1'llJLU'l..!L~'Wvl'l{q'I..! (U1VI) 10,914,000.00 

:aL:i.il'l: ruetairat.k@avlgb.com (iu~) _______ (fl~~'1l) _______ _ 
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