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u "' u 

el 191G'l1'Vlfld';i:W b .V 1?1 io1'W'll el:W G1"1lel-:J';j~tJrn1m ~el 1 oU1 'LI fl1';i'\.J';i~:W1G1 (:.JG'! b 6li'U 'll el:W ffvl1 oU1 'LI fl1 d"ii' \?lvJ1(:..J~ l'l.fl1'1"l 
'I 'Ud.9 'U 'U 

.c:i. v d dd 2.1 

fl1';j(:..JG'l\91 bbG1~"1Jel~G'lel'W 1 'Vlbfl(Jd"1Jel-!I 

cr.<S'..bfl ~fl~1 elelflbb 'U'U bb~~vr\9ll'W1.y;j-:ini'W fl1';i~\7l fl1';i'11'WoVel:WG'l 1 VIG11:JJ1';if:ldel-:Jf'UoVel:JJG'l(:..JG'l fl1';j 
"' u u 

'\.J';i~ flel'U n"il m d 1 ';i-!!-!!1'W bbGl~oVel:WGl~ b~ CJ1-V'el-:i b ~fft111 '\.J'\.J';i ~:JJ'JGl(:..J~ 1 bfl';i1~~'\.J';i~ bil'W 131 fl CJ.fl1'1"l.fl1flell'l?!1'Vlm';i:w 
u ' 

cr.<S'..<S'. Plfl~1 elelflbb'U'U bbG'l~~\9ll'W1~-:ini'Wfl1';j'lJ~'Vl1';i"il\7lfl1';i~'Vlef b6li'W fl1';i"1Jelel1111Jll'l/ 

fl1';jel1111J11'1 toli AP! fl1';ibtl'U Log fl1';j';i1CJ-!!1'W(:..JG'lfl1';i1'/f-:i1'W AP! bU'W#l'W 

ct.<S'..ct Plfl~1 elelflbb'U'U bbG'l~'l"l .... \9llU1~-!!rli''Wfl1';i1tftJ~fl1';i .Application Programming 

Interface (AP!) b ~m(:..J mb 'l"l~oLJel:WG'l 1 VI fl'lJ'\llU1 CJ-!11'W.fl1flf io .fl1fl belfl'll'W bbG'l~'Vlti1 CJ-!11'Wvl b~ CJ1oLJ el-!! m CJ 11'1bb 'W1 
u "' 

u5-U~u';i';i:JJ1i\tJ 1G1-V'el~G1.fl1 flf .;1m:w bb 'W1'Vl1-:1"1Jei-:i'l"l';i~';i1'll\J 11! t[~ fl1';jtJ ~'\ll1';i bb~ ~ fl1';j 1 VltJ~ fl1';j m fl f .;1t:.i 1'U ';j~tJtJ 

~~VJG'l 'l"l.f'l. bctbb "1Jel-!!G1'Twrn1'W'W'\9ll'W1fiotJ1Gl~~VfG1 .. 
er.er ~ fl~1 el el flbb 'U'U bbGl ~~ \9ll 'LI 1 ';j~'lJ'UbbG'l \71-:J (:..JGl oLJ el :w m ~ el'IJ d ~ bii 'LI 131flCJ.fl1'1"l m ';i'\.J d ~fl el 'lJ n "ii fl 1 d 

u 

.fl1flell'lG'l1'\llfld';i:Wci'1Vlfo~ftJ'lJ~fl1';j (Front End) b6li'W b41Vl-U'1vlG1'Turn1'Well'lG'l1'\llfld';i:W~-:i'Vl1\7l ~'\.J';i~flel'l.Jfl1';j 
't 'U 'I 'U 

1'W';i1CJ~'Wvl '\.J';i~'ll1'll'W~11u bb~~b41'Vlihvl~un\J~-:11'U®1'W-V'el:w~ (Back End) faCJ'W'\9ll'W1';iUbb'lJ'l.Jfl1';ibbG'l\7l-:J(:..JG'l 
'U ~ 'U 'U 

1 VIG11:JJ1';it1'\.Jfrn'IJ~ CJ'W';iUbb'lJ'\.Jfl1';ibbG'l\7l-:J(:..JG'l 1®Vlmfl'VlmCJil~ boU'W G'l1"1J1ell'lG'l1'\llfld';i:W (:..J~l'lfiru"l1 otl1-:inm 'Vl~el 
u . ' 

';i1(J~'U~ bll'W#l'U 
Cf v QJ ~ v v .:::ii. .::!::I 

ct.b f'lfl~1 elelflbb'U'U bbG'l~'l"l\9ll'W1';i~'lJ'lJ"il\7lbfl'U bb~~';j'J'lJ';j'J:JJ.;11'W"1Jel~~\7l1'Ubf'l';i~.;1fl"il'Ql'lG'l1'\llfld';j:JJbbG'l~el'W 

., vlb~ m-V'el-:i b\7lCJ 1 VI~ \7lbtl'Uffi1'WoV el:W~l'l1:wi;r fl~ru~md'Ll1b-V'1.V el:Wmb~~ bfl';j-:JG'f-r1-:i.V el:WG'l ~-:i"il1flfl1';i'Ll1b'll1.V el:W~ I d.9 cu cu 'U cu 

1 "'d'f ., 
'W~Ubb'U'U manual input bbG'l~ import file ';i1:Wtl-!lfl1';ib'llel:W bCJ-!l"il1fl.;11'W"1Jel~G'l"1Jel-:Jm~'Vl';i1-!l'Ql'lG'l1'\llm';i:W 

ct.b'll &l\?l~-!!bbG'l~'Vl\7lG'lel'lJ';i~'lJ'lJ (Software Testing) "1Jel-!!';i~'l.J'U1'W'lf el cr.m - er. b b\7lCJ~'Vr\9ll'W1';i~'\.J~ 
bbG'l~b41Vl-U'1~ G'lf'lel. b ~el 1Vl';j~'l.J'UG'l1:JJ1';if;11oif-:11'U1®el ~1-:ili'\.J';i~~'Vlfi.fl1'1"l 



. -er-

fl1';j'VJ~G'ff)'LJ';j~'l.J'U i 

er.~ ~~vi'1.LJ'e:iri'1Vl'U~fl11:W~e:J\lfl1';i'lJf:J\l';i~'U'U (System Requirements Specification) bbi;.J'UflTl"l 
il 

0 
• QJ' Q.J G' I 2.1 • 

m~bb?f'lJe:i~i;i (Data Flow Diagram : DFD) bbi;.J'U.f11'1"lbb?f~\lfl11:W?f:W'l"l'U'O';i~Vl11\l'lJe:J~i;i (Entity Relationship 

Diagram : ERO) 'l"l"il'U1~m:w.LJ'e:i~i;i (Data Dictionary) 61le:i{?f1A~ (Source code) 'lJeJ\l'j~'l.J'U bbi;i~hhbbm:w 

Vl~e:i'lJ~&i ~tff-:i hhbbm:wvl b~ ti1.LJ'e:i-:in'U fl1';jW~'U1';i~'U'U ('11iJ) fl
0

:i'.I e:irn';i'U1Vl1';ibb{;l~ ~ bbm~'U'U f1°:i'.Ie:im';i1 off-:i1'U 
, <lJ <lJ <lJ 

';i~'U'U 1'Ll';iUbb'U'Ube:Jn?f1';ibbf;l~ Flash Drive 
" 

er. (9)0 ri1ti'Vle:i~e:i-:il"1 f111:w f~1'U fl1';j W-:i1 'U';i~'U'U1b fl';j1~~.LJ'e:i:wi;i b yte:JU';i ~ b:iJ'UPi' n ti m'l"lfl1';iU';i ~n e:i'U n"il fl1';i 
" " 

f11fle:J~?f1Vlm';i:W bbf;l~fl1';j'l.J1fl1';i-1f e:i:wmlJ~'lJe:J\l'VltJ1ti\l1'Ufl1fl-r:o1 'Ll';iU bb 'U'U AP! ~-:id 
'!i <lJ d.9 \I 

er.(9)0.(9) ~ ~ 1 iXiJ fl1';jf)'l.J';i:wri1ti'Vle:i~e:i-:il"1 fl11:wf ~1'Um';i 1 off-:i1'U';i~'U'U i 1 iX bbn b~1V1i!1vl~ ~ bbl:l';i~'U'U 
" "" 

(Adm in) 1~ ti:W ~ b-tf 1~1:w e:J'U';i:W bbf;l~/Vl~e:Je:J'U ';i:W ~ 1'U~ e:JB b~ n 'Vl';ie:Jtl n~ ~ 1:wm1:w fl11:W b Vl:l..11~?f :W'lJ e:i-:i?f m'U fl1';iru 
" 

u"iJ"iJU'U ';i1:wn'Ll"il1'U1'LlhJi!e:itin-i1 er fl'U 
' 

er.(9)0.l!:l ~ ~ 1 iXiJ fl1';jf)'l.J';j:wri 1 ti'Vle:i~e:i-:i f1fl11:wf~1'U fl1';j1 off-:i1'U';i~'U'U i 1 iXbbn b ~1Vlil1vl ~111 n-:i1'U " . 

b\3l';i'N]fl"il~~?11Vlf)';i'j:1J'Vl~m~1Vlil1vl~tJ~u&i-:i1'U~1'Ll-tfe:i~i;i (Back End) 1~tiiJ~b-tf1~1:we:i'U';i:Wbbi;i~/Vl~e:ie:i'l.J';i:W 
~1'U~e:JBb~ n'Vl';ie:Jtln~ ~1:wm1:w b Vl:l..11~?f:W'lJ e:i-:i?f m'Ll fl1';itUU"il"ilU'U ';i'J:W n'Ll"il 1'U1'U 1~i!e:i ti n-i1 (9)0 fl'U 

' 
er.(9)0. bfl ~~ 11Xiifl1';jf)'l.J ';j:l.J ri1 t.J'Vl f)~ rl11:W~ fl1';j 1i-:i1'U ';j~'LJ'Uvl ~~'U1~'U 1 iX bbnm off \l1'U"il1 n VltJ1 tJ \l1'U 

" " vi b~ t.11-tf e:i-:i 1 'Ll';i~ ~ 'U~ 'Llvl 1~ t.iii ~ b-tf 1 ~1:we:i'U ';i:W bb{;l ~/Vl~e:i e:i'U ';i:W ~1 'Ll~ e:iB bi1 n'Vl ';je:Ji:l ~i;1 ~1:w f111:wm1:w b Vlm~?f :w 
" 

'lle:i-:i?fm'Llrn';iruu"iJ"iJU'Ll ';i1:wn'Ll"il1m'Ll1~i!e:it.1n-i1 \!:Jo fl'U 
' 

b. bb~'LinTa~1biJ'LI\l1'LI 
0 = .. 

b.(9) ';j~t.J~b1mmb'UWl1'U ~ b~e:J'U 

b. l!:J bb(;.J'U fl1';jvJ1b oU'U\l1'U 

~ Q ~Q"" o I Q 

<0>. r1 n'N1bbi;i~1 bfl';i'1~'Vi11rnTau';i'::m.J'LI 

~nt.1n1wn1';i'U';i'~nBun~n1';i' 

fl1flB \91~1'Vin';i'';i'3.!bbli'l~u ~"5't.1n1';i'~~191 
' 

b'LI~1'Lib'Vlflb'Ufa~ ~1'LIWi\l\l1'LI bbli'I~ 
21~ 21 ..c::i.OJ~ 
~1'LI~\lbb1~li'IB3.J ~li'l\91.flW61'13.!1li'l';i'13.J 

n1flB\91~1Vln';i'';i'3.Jn1';i'~~\9l';i'1t.1"5'\lV11~ 
' 

( Manufacturing GPP) ';i' 1 3.J ~ \l 

BBnbbUUbfl';i'\l~f 1\l~1'LI"li'B3.! li'I n1';i' 
... 'II 

b-!iB3.Jbt.1\l"li'B3.! li'I \91';i1~~BUfl Wfl1W 
'II ' 

ii al ii ~ ~ 
6!JB3.Jli'I u';i'~3.!1li'l~li'l6!JB3.Jli'I n1';i'1 bfl';i'1~'Vi 

'II 'II 

"Ii' B3.J li'I bbli'l~n1 ';i'bb ~~\l ~li'loLJ B 3.J li'I b 'LI 
'II 'II 

Ill ., 0 

fl1W';i'13.!6!JB\l';i'~UU°1 W';i' B3.J~ ~'Vl1 

bb~'Wn1';i'll~u&l\l1'LI6!JB\l bfl';i'\ln1';i' 

·"· ";-

.. .,,j 
b~il'IJVI 

17./ 



kl. ~lilvl1bbi:.J'Un1i"'illilth'::6ll:u wfei:u • 
~1bil'Un11~ lil'lh::"ll:U b W' e:Jftn'1~1bbft:: . . 
~ ~ 

bfl 'Ui'J'Ui'J:Ufl'J1:U(Pl e:J.:lfl1il\11fl 
21 i!d dd 21 

blil1Vl'U1'VI iitl°le:J. bbft:: ein. 'VI bnt11"l.lei.:1 

!il1V1~um1w W.J'U11::uu., 

rn. flmn e:Je:Jnbb'U'U bbft::WW.J'l..!11::'\.J'U 

(Pli'Jlil lite:J'Uflf1!.fl1'V'l-rr e:J:Uft th:::U'Jfti:.Jft 
• 'II 

bbft::1 bfl'a-1::~.rr e:J:Uft b wmh::biJ'U 
'II 

~nt1.fl1wn11u1::neiunliln11 

.fl1fl~(Pl iit1VI flii:U"1 blilt1i::'U'Ul\l::\9lei.:1 

m:u11t1~1bil'Um11~mh.:i-W'eit1 ~.:id 

rn.C9l.C9l Plf1~1 elelf1bb'\J'\J bbG'l~oWW.J'U1 

VJ\! floU'U f111(Pl';i1~?lel'\J fln.l.fl1'V'l-if el~G'l 

(data cleansing) bb'\J'\JeJ~fo~&i ~111 

b~el'U 1 'll~fl1Vl'U~ b~tJ 1 oUbfl~el\llfo'V11\l 
b 'Vlflilfl b ~m~~ti:u-Uei~'11 ~wfo:u 
G'\'1V1{'1.Jf11';ithhhh~1l1G'li:.JG'l 

'"1.(9).\v Plf1~1 elelf1bb'\J'\J bbG'l~oW\'l.l'U1 

Yl\l noli'U m%hb .if 1 bbGl~u'UVi n-Uei~Gl 

m:u f11'j"';i1ti\l1'UoLJ ei~Gl f11 'j"U 'j"~ n ei u 

n~m';i h\l\!1'U';i1till G'l1vt{ub41vtil1~ 
~u5u&l\!1'U~1'U-Uei~G'l 

"" ., 
'"1.(9).'"1 l"ff1~1 elelf1bb'\J'\J bbG'l~'V'l\'l.l'U1 

Yl\lfloU'U\!1'U"l.lel\l b41vtil1ffi ~6'111J1';it1 
'VITUG'lel'\J fl111Jfl';i'\JG1'Urlf119i'ei\!'1Jel\l 

" 

-&'-

u 

lll1~1'liln.im'J:1.1 

111 
bu1V1:1.11a 

. (j), 

... 

·.: 



Ql.\v.<9) Pin~1 eieimbuu bLi;i~~l?W'U1 

Vl-:i rloU'U fl1';j'lhi~lJ1(;1~{;1 bb{;1~1bfl';j1 ~~ 

oVelJ;j(;'t b ~m.J ';j~ b:i'.i'U ~fl CJ.fl 1'\"l fl1';j 

tJ<j~ neiu n'iil fl1';j mfl ei (?JG11Vlm';jlJ ~-:i 
' 

1'LI';j~~uG1m'UtJ<j~fleJ'LJfl1';j G11-u1 
,, ' 

"" "' "" ~(?1'11'\llm';jlJ b'll-:J'V'l'UVJ bbi;i~m'V'l11ll 

1171CJG11lJ1';jflbbG1\71-:J~(;1\9]1~1171 b"li'U ~~(?] 
.fl1'V'lfl1';jt:-.J~(?l'LJ1-:J611'U (Partial 

Productivity) bb(;'t~t:-.J~(?l.fl1'\"lfl1';j~~(?l 

';j'JlJ (Total Factor Productivity)~ 
iim';jtl1.ffeilJi;i~1'Umu.n1'V'lU'iil~CJfl1';j 

'U ' 

~~(?] ~1'UbVlf11'U1{;1~ ~1'U'V'l~'l'l1'U bb{;'l~ 

~1'U~'lbb11711KeJll bll'UeJ~1-:JLJf)CJ lJ1~1lJ 
1bfl';j1~~ b ~mbG1171.:i 1 ~b t'.1'U~i;im~viu 
\9lei\9l1~1171 bb{;'l~b~eitlwbll'U~flCJ.fl1'V'l 
fl1';jbb 61i.:i-U''U 1 'LiilM~1.:i 1 
Ql.\v.tv Pin~1 eieimbuu bbi;i~~l?W'U1 

Vl.:i ni'LI fl1';jU';j~mi;it:-.Ji;i bbil~1 b fl';j1~~ 

.fl1fleJ(?JG11'\llfl';j';jlJfl1';j~~(?l';j1CJ~'IVll\71 
' 

(Manufacturing GPP) b~ei1~bt'.1'U 
1m.:iG1~1.:in'iilm';jlJVJ1.:ibf'l';j~~n'iil .,. 

m\v.Ql Pin~1 eJBflbb'U'U bb{;'l~~l?W'U1 

Vl.:ini'Um<jtJ<j~mi;i~{;'lbb{;1~1bm1~~ 

oVf)lJ(;'t ~1CJbb'U'U~1(;1eJ.:JG'l1Vl-r'l.Jfl1';j . 
'U ,, 

6'QJ dQ..I I 2.1 

f11\7)fl1';jUJ(?ld'/l1\71 b'll'U \711'Uf1UJ.fl1'V'l 
' 

u'iil~CJfl1';j~~(?l ~1'Ubvifl 1'LI 1i;i~ ~1'U 
' Q.I i.I ~ i.I d I 

'\"l{;'l'l'l1'U bb{;'l~\711'UG'l'lbb 1\71(;1f)lJVJG1.:Jt:-.J(;1 

\9lei~flCJ.fl1'V'lbb{;'l~~~(?l.fl1'V'lfl11U';j~flffU 

fl'iilfl1';j.fl1fleJ(?JG11'\llfl';j';jlJ 

m.bmJ'u 

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

-b-

1'11· 
bU'ivi~1v. : 

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



.·'' ';:'.:<:~:{;~/: 
;,'"::if •. ' 

.. 'n1-a~ibil,'IJ.:i1u/ rhinm.1 
., :: ' 

,~, Y:J:: ',' , 
•'' :'\'':. 

rn.lv.cs'. Pifl~1 eJeJflbb'\J'\J bbfl::Vl'\9ll'U1 

~-:i n"ti'W m1n1'Vl'U~ 1fl 1-:i6'f~1-:i n"il fl1111 

Vl1.:Jbl"f ';i~:On"ileJ~6'f1'Vl m1111 'U b "ll-:i'iff 'U~ 
"' ' 

b ~e:i b tJ'U me:ii.i 1 'Wfl11fl1'Vl'W~~ ~v\'1 
0 Q.I ~ v 

bb 'U1Vl1.:J fl1';j6'f 111"il bbfl::"i)~ bfl'\J6lleJ1lfl 
. " 

b~e:i 1 m~-ile:i11fl~fl';jeJ'\Jflfl1lbbfl:: 
" ' 

6'f::Vi'e:i'U 1fl1-:i6'f~1-:i n"il m111vi1-:i 

bl"f';i~~n"il e:i~6'f1'V!m1111 'Ub"ll-:i'iff 'U~ 
cC. flfl~1 elelflbb'U'U bb~::oW\9ll'L!1i::'U'U 1~UU 

mib~e:i:1.11a.:iolie:i:1.1~ m1:::5'~unu 
'IJ 

ii ii "' 
:01u6lle:i:1.1~~1ub~i~:on~e:i~fl1'Vlnii:1J 
~ ~ ~ ~ 

.c:!l CV Q. CV 

i1:1J'1.:!fl1iW~u1i::uuui'Vl1i~~n1,-
d d v 

~'Viii 'Vlfl1:1.11i'1~1bil'Llfl1i1~ ~.:iil 
"" ... cs'..@ l"ffl~1 eJeJflbb'\J'\J bbfl::'W\9ll'U1 

~-:in-il''Wfl11b~eJ11 bEWUeJ11fl~1CJ 
" 

Application Programming 

Interface (API) "iJ1m::'\J'\J.:J1'U'Vl~eJ 
I .,j.J ,, 

'Vl'U1 CJ .:J1'U'Vl b fl CJ16ll e:i-:i 

-en/-

cs'..tv Pifl~1 e:ie:imbuu bbfl::'W\9ll'U1~-:in-il''W Yi.:iri-Uu (9) 

d ~ ,, ,, 
fl1';jb 'lleJ11 btl.:J6ll eJ11fl"il1fl:01'U6llfl11fl6lleJ.:J 

" "' " ,, I ,, 

rn::vi11-:ie:i ~6'f1'Vlrn111 b 6ll16'f :01'U6lleJ1lfl 
q 'l.Jd.8 qJ 

6lle:i-:i1::urn1'Wbv!e:i 1 'ifl'Wfl11'lh::mm.m 

b 'll'W -rre:i11flm oITT 'Ufl1';i~ ~v11t:-J~ ~m'W 
" ..:::.. ii d dd v 

fl1';j(:.Jfl~ bbfl::6lleJ1lfleJ'U 1 Vlbfltl16llfl.:J. 

cs'..rn i2ifl~1 e:Je:Jflbb'\J'\J bbfl::'i\9ll'W1 

VI -:in"ll'Um1"il"'~fl11:01'Wie:i11 fl1~ 
"' " 

6'f1111';itl'Se:J.:Jf 'I.Ji eJ1Jfl(:.J flfl1';i'l.h:: fl eJ'\J . 
" 

n "iJ fl1) h-:i-:i1'U bbfl ::.U e:i11 flvl b ~ t11.LJ e:i-:i 
" 

b ,~· eJ'U
0

1hJ't.J';i::1J'J fl t:-J fl 1bfl11:: "1 
th::bil'WflfltJ.fl1'W.fl1fleJ~6'f1'Vlfl';i';i1) 

cs'..cs'. Pifl~1 eJeJflbb'\J'\J bbfl::Vl'\9ll'U1 

~-:in-il''Wfl1';i'\J~'Vl11~~fl11~vi~ b'll'U 

fl116lleJeJ'Utu1~/fl11eJ'Wru1~ 1 oif API 
~ v . q v 

fl11btl'U Log fl11)1tJ.:J'i'Ut:-Jflfl111oif-:i1'W 

API btJ'Ut'i''U 



cs:.cr fin"M-1 e:ie:imbUU bbc;:i:::ww,im . 

'W..:inoil'Uf11'j1Vi\J~f11'j Application 

Programming Interface (API) b.y:jeJ 

b~m bb 'l"l~.rrmm 1 Vi'nuV1·1..h CJ::J1'Umfl-r~ 
~ ... 

I d d ii 

.f11AbeJf1'1l'U bbc;'l:::Vl'U1 CJ..'.11'U'Vl bf1CJ1'1JeJ..:J 

m CJ 11'1 bb 'U1'lll)u&\5'j'j:lJ1.fl'U 1c;:i.rre:i\lc;:i 

mA-r~ (911:1Jbb'U1'Vl1..:J'IJeJ..:J ... 
'\"l'j::: 'j1'1!U qi tY'&l f11 'j'\J ~Vf 1 'j bbc;'I::: f11 'j 

1Vi'u~f11'j.f11fl-r~i:J1'UW'\J'\J~~~c;:i 'l"l.~ . ... 
ivcniiv 'IJe:i..:i~1tl'n..:i1'UwW.Jm-r~u1c;:i 

~~~c;:i 
d ~ . 

er. Af1~1 elelf1bb'U'U bb!;!:::WW.J'W11:::'U'U 

u~ li1 -3 ~rn ob' ei :1m b ~ m.h::: bi1'Wl•t n CJ.f11 w 
'U 

~1V1-fuN-fuu~n11 (Front End) 
'U 

I 21 2/C:IOCV 

b"!f'W b"il1Vl'W1'Vl~1'Wf1'31'WeJ~~1Vlf111:1.1 
' 

:5'-3'Vl1'1il Nth:::neium11'W11CJ~'W~ 
'U 

'l11:::"1f1"1f'W~'J 1 'll bb!;l:::b:ij1'Vl-W1~ 
~'ll~u~-31'W~1iJ-b'ei:yi;i (Back End) 

bli1CJWW.J'W1~'llbb 'U'Uf11ibb~lil-3Ni;i 1 ~ 

m:1.111ri'll-fu b 'll~CJ'W~'llbb uumibb~lil-3 
NE;! 1~'V1!;11f1'V1!;11CJiJ~ b"li'W ~1'1J1 

iC:i, Q,/ ~ I 

eJ~~1'Vlf111:1.1 NE;!~.f1W6211 "lf1'3b1!;11 
' 'Vl~ei11CJ~ii~ btl'W~'W 

CV ~ ii 21 

"illilbf1'U ui;i:::11u11:1.1~1'W'IJeJ:iJE;11i11'W 
.. 'U . . 

Q ~ ~ 

bAi~~f1"il~~~1Vlnii:!Jbb!;l:::eJ'W. 61 'VI 

b~CJ1-b'ei-3 blilCJb Vi':5'1il bfl'U~1'Wob'eJ:iJE;j 
.. 'U 

QJ' 0 21 ii 

~1:1.l!;lf1~W:::f111'W1b'IJ1'1Jel:IJE;lbb!;I::: 

bl"'li-3~~1-3-b'eJ:iJE;j ~'3"il1f1f11ii11bob'1 
'U 

·~ ------- ----------------

" 

-~-

..,, Ji Q,/ .Qo 

\il'l'lJ'l\ilfl'iln'a':ia.J 

mhml'u 
1'11 

bu111nm1 
Ci) Iv Gil 

YJ.:in-ilu (9) 

... 

'J:t:'U'U 

.. 

ci'. 

' .'i:':' 

.. " 

,\ ,, 

.... 
.. 

' 
·" 

'" 

.. 

·'· -,. : ... 

.1:~ 

'·' 

.. 
; . 

· .. 

.. d 
b\il<J'U'VI 

.er 

. 

\ 

b ITT! 

.. 

'• 

. . 



" "" oJ t'll. !il~!il\lbb~::'Vl~ae:iu1::uu 

(Software Testing) "llel\li::'U'Ub'U 
V '; ii CV 

"llel cf.m - cf.b b~CJ~'W~'U1i::'U'U 
ii 91,d d5111 

bb~::blil1'Vi'U1'VI aAe:i. b'Wel b'Vii::'U'U 

a1:1J11~1-H''11'Ul~e:i~1\l:U 
' 

't.h::~'Vl5.f11-w 
OJ ~ ~v d 

~- '\Ji'U'\Ji\li::'U'U'J bfli1 ::'Vi"llel:IJ~ b 'Wel ' .. 
't.J1::bii'WA'n1:1.f11-wn11't.J1::ne:iunliln1';i 

!11 fl'el Iii a1'Vl m1:1J'Vli;i' \Im 1'VI ~ ae:i u 

CV 0 ii O 21 

~- lil~'Vl16lle:in1'Vi'U~fl11:1J!ileJ\ln11 

"lleJ\l';i::'U'U (System 

Requirements Specification) 

bb~'U.f11'Wm::bbli'loUeJ~~ (Data Flow 

Diagram : DFD) bb~'U.f11'Wbbli'l~\I 

fl11:1J~:1Jww:h::V111'1olfe:i:1J~ (Entity .. 
Relationship Diagram : ERO) 

'Wlil'U1'Uni:IJolJeJ:IJ~ (Data ' .. 
Dictionary) szrn{a1fi'~ (Source 

code) "llel\li::'U'U bb~::1't.J1un1:1JVl'ie:i 

"IJ~~~~\l b't.Jibbni:IJ~b~CJ'JoUel\lfl'Un11 
' 
w~'U11::uu CihU) ~:Ue:im1u~V111 
u~::~ bb~1::uu fi:Ue:im11-U\11'U1::uu .. .. 
b'U1,'t.Jbb'U'UbeJna1ibb~:: Flash Drive 

GlO. d1CJ'VleJ~eJ\lflfl'J1:1J~~1'Un1iboU .. 
\11'Ui::'U'U1bfli1::~-Ue:i:IJ~ b ~e:i't.J1::bii'U .. 
A'n1:1.f11-wn11't.J1::ne:iunliln11 

.f11flfl!illi'l1'Vin11:1J u~::m1u~m1 

olfe:i:iJ~ bll~"lie:i\l'Vlil 1CJ\11'U.f11 fli'\11 'W .. ~ 

1,'t.Jbb'U'U API ~\Ii]' 
(9)0.(9) ~~ 1 Vfiifl1':ieJ'U':i:IJtl1CJ'VleJ~eJ-!ll°i 

m1:1J~~1'Um':i 1.u-!l1'U':i~'IJ'IJ, 1 Vlbbn 
" 

b4T111i!1~er~bb'1':i~'IJ'IJ (Admin) 1~ciii 
"" 

~boii'111:1JeJ'IJ':i:IJ bb'1~/'\/l~eJeJ'IJ':i:IJ~1\.! 
d <=Ito d .c::\ (f 

?teiei b'1 fl'Vl':ieJ'Ufl?f m:iJ fl11:1Jfl11:1J 

b Vlm~?t:1J6llei-!l?t t:n'Um':i ru1'.:llillil'Li'LI 
' 

':i1:1Jn'LI'1'1m'Lihli!eicim'1 er fl'U 

-<.t-

bu1V1:1J1v c( 

·:n'U 

.:ITU 

.:ITU 



{ 

C9lo.lv ~1?11 Vfi1rn1e:iu1:wci1 CJVJe:w1e:i.:ir1 

fl11:W~~1'Wfl111 oU.:J1'W'J~'U'U "1 1 Vlbbrl 
OJ. 

iJ 11 .::::ii 0 Q.I .<::t. 

b "il 1Vl'W 1Vl ?!1'W fN 1'W b Pl 'J'B~f1 "il .. 
-Ci! 21 'VQ 

f)~?!1Vlf1d'J:WVl'Je:Jb"il1Vl'W1Vl 
' 
~u5u~.:i1'W~1'Wie:i~ri (Back End) 

bl?l CJlJ~b oLJ1~1:We:J'U'J:W bbrl~/Vl~f)f)'LJ'J:W 
I .d .:::i. C:.::: o::::i. ({ • 

ft.J1'W~f) f) brl f1Vl'Jf)'W f1~~1:Wfl11:W 

b Vlm~~:w'lle:i.:i~ m'W rn1ru'Li"il"'ilU'W 
' 

11:1.Jfl'W"ll1'W1'W 1:i.h.Je:iCJf1l1 (9)0 fl'W 

(9)0.bn ~1?11 VllJfl1'Jf)'LJ'J:Wtl1 CJVlf)l?l 

m1:wjrn11 off .:i1'W1~uuvl'W'w.i'W1~'W 
1 Vlbbn0 .ff .:i1'W"'il1 nV1t11 CJ.:i1'Wvl b~m.Ue:i.:i 
1 m~~'U~'Wvl bl?lCJlJerboLJ1~1:We:J'U'J:W 

OJ 

~ I d .<::to C:.: · .c:i. 6-
bbrl ~ /V11e:i e:i u 'J:W m 'W~ e:i e:i brl n VJ 'Je:J 'W n~ 

~1:Wfl11:Wfl11:W b Vl:IJ1~~:1.J'1Jf).:J 

~m'Wrn1ru'Li"'il"ilU'W 'J1:wn'W"il1'W1'W1li 
' V I 

'We:JCJf111 lvo fl'W 

i1~.:J1'Ub dei.:il'i''LI (Inception 

Report) w~ei:w1w~Bb~f1Vlieiilnd 
21 21 ~q 

i1~.:J1'U~11:Wf111Vl'U1~i.:JVl @ 

(Progress Report I) w~ei:w1'V'l~ 

,, ' 21 ii GJ.c:f 

i1~.:J1'U~11:Wf11TVi'U1~i.:JVl kl 

(Progress Report II) w~ei:w1'V'l~ 

-a1~.:i1'Uuuu~:wu-aru (Final 
'II 

Report) w~ei:w1'V'l~Bb~nVJ-aeiilnd 

w: .:iu'l.h~:u1ru 
(9)0,000,000 'U1Vl (~'UiK1'W'U1Vli;11'W) 

~- f11i~.:J:Wel'U.:J1'U 

-IO)Q-

· l'i1 

b~1'11i111fl 

~-@ .:i1'U.:i11?1vi @ ~.:i:weiu.f11~1'LI @ b~eJ'U tl'uti1?1"'i11n1''Livi~.:i'U1:1.11'Ulifruru11~bbn -a1~.:i1'Ubde:i.:il'i''LI · 
QI QI 

(Inception Report) lil'1'LI1'U ~ b!il:w w~ei:w1'V'l~Bb~nVlieJilnd vlihil'eivrn.J-a~neiu~h~ 
~.(9).(9) bb~'W rn1tJ5u~.:i1'Wzj.:i bb~ 1?1-:iti.:i bb 'U1 VJ1.:i/11CJri ~b B CJ 1?1.ff 'U ~e:i'U ni111l 1 b tl'U.:i1'W bbri ~1~ CJ~ b ~'Y'"' 

m111l1b 1J'U.:J1'W 1 'W rn1'W'w.im1~uu1 bri11~v!.Ue:i:wri b ~mh~ d1'W Pi' n CJ m'V'l rn1tl 1~ ne:iu n"'il rn'J m ri e:i~~1V1m'J:w \ v 
OJ ' 

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



~-©. b <j1 cMTW f111:W n11viu 1fl 1<jfi fl~1 bb'1 ~1 b f1'j1~~1~fl1<jth~ bil'W\"l fl cJ.fl1'V'l fl1'jU'j~ flfl'U n"'il fl1'j 

.fl1 fl fl l?l '11Vl fl'j'j:l.J "1 
' 

W:.kl .:J1'LI.:J'J~VJ'· kl r;:j .:J:lJeJ'\Jfl1f.lb'LI m b~eJ'LI tl'utl'~'<i11fl1'LIVi°!H'LI1:lJb'Liifruru1 1~bbn' 'a1f.J.:J1'LI ., ., 

fl11:1Jn11V1tl'1f!~.:ivi' G) (Progress Report I) '11'LI'J'LI ~ b~'t:JJ wfei:JJ1vJ!ifBb~n'Vl-aeiilmf Vi
0

ihd'eiV11 · 

ti -a :m ei u ~'h fl 

!U 2J .::f Q..I 2J 

~.b.Gn 'j1 t.1 .:11'Wm1:w fl11Vl'W 1 fl1 'j\31 fl~1 fl fl mb uu bb'1 ~'V'l OOJ'W 1'j~'\J u m1 "'il'1fl'U f1 tw.fl1'V'l'll fl :wc;:i 
' " 

th~flfl'Ul9i'1t.1 

~-b. Gn. (9) 'j1 t.1.:11'\.J m1:w n 11vi-W 1 fl1'jfi fl~1 flei mb uu bb'1 ~~ oo.i'U1YJ .:in 'li''W fl1'j(?l 'j1 "'il'1fl'U 

f1tw.fl1'WoLJfl:W'1 (data cleansino) bb'U'UeJl?l b'U~~ 1?11:Wb~ei'W1'1l'Vtn1vt'W~ 1~t.i1-li'bf1~fl.:Jiiffvn.:ib'Vlf1'Llf1 bvJml?l~t.J:W ' " ::, 

oLJfl:W'11 Vl'V'l~fl:wcl'1vtf'Ufl1'jtl11 tJtJ<j~:lJ1'1t:-J'1 
" 

~.b.Gn. b 'j1t.1-:i1'\.Jf111:wn 11vi-U 1 fl1<jfi fl~1 flfl mb uu bb'1 ~~ oo.i'U1Y1 .:in 'li''W fl11il1L.LJ1 LL'1 ~ 

u'UVifloLJ'fl:wc;:i 1?11:wrn111t.1.:11'UoLJ'fl:w'1 fl1<jtJ 'j~ flfl'U n"'il rn11 'j.:i.:11'\.J11 t.itl G'11V1fu b-:il1vi-W1v1 ~tJ nu~.:11'\.J l9i'1'UoLJ'fl:w'1 
'U 'U 'll d:.J 'U 

~ .b. Gn. Gl1 11 t.1.:11'Wf111:wn11vi-W 1m<jfi fl~1 fl fl mb uu bb'1 ~~ oo.i'U 1YJ .:i n'li''W.:i1'\.J'1J fl.:) b-:il1VILT1-vt 

1Vf'11:W11~'Vl1'W'1fl'Ufl11:Wfl'j'\J~1'W~fl~fl.:J~fl.:JoLJfl~'1 

~.b.cs:'. 'j1t.1~1'\.Jm1:wn11vi-U1rn1fifl~1 flflmbuu bb'1~~oo.i'U11~uurn'jth~mc;:it:-Jc;:i bbc;:i~1bfl'j1~~ 

oLJfl:W'1 '\.J<j~flfl'Ul9i'1t.1 
" 

~-b .cs'.. (9) 'j1t.1.:i1'Wf111:wn11V1-U'1fi fl~1 flfl mb uu bb'1 ~~ oo.i'W1Y1.:i n'li''Wm<jtJ 1~mc;:i t:-.imbc;:i~ 

1bf\11~1'f i fl:W c;:i b ~ fl'Li 'j~ b:l'l 'W l"1flt.1.fl1'V'l rn1tJ 1~ fl flu n "'ii m1 .fl1f1fl1?1 '11vtm'j:w vf .:i 1'W1~ ~u'1m'WtJ1~ fl flu m1 
" ' 

'11'1J1fll?l'11Vlm'j:W b~.:J~'W.yt bb'1~.fl1'V'l'j1:W 1~t.1'11:1J1'jmb'1~.:it:-.ic;:il'l1:ff1~ boti'W t:-.i~l?l.fl1'V'lfl1'jt:-J~l?l'\J1.:J6'11'U (Partial 
' 

Productivity) bb'1~t:-J~l?l.fl1'V'lfl11t:-J~\?l'j1:W (Total Factor Productivity) 'Vt:rim<jiJ1im.ic;:ilK1'Wf!twJ11'V'lU"'il~t.J 
fl1'jt:-J~l?l ~1'\.Jb'Vlf11tJ1c;:ig ~1'\.J'V'l~.:i.:11'\.J bb'1~~1'\.J~.:1bn~~fl:w bll'Wfl~1.:i-W'flt.1 m~1:w1bf1'j1~1'f bvJmb'1~.:i1Vfb~'W 
t:-.1'1m~'Vl'U~fll'l1:ff1~ bb'1~b vJfft.b~bil'Wl"lflt.1.fll'V'lfl11bb 'li.:i~'W 1 'Wil~ ~1-:i 1 

~.hes'.. b 'j1 t.1.:i1'Wf111:w n11V1-U' 1fl11fi fl~1 flfl mb uu bb'1~~ oo.i'W1Y1.:i n'li''W m1tJ1 ~:w1c;:i t:-.i c;:i 

bb'1~1 bf\11~~.LJ fl:W'1 6'11wf ut:-.1~ l?ln ru61'l:w1 c;:i11:wm f\fl 1?1'11vtm1:wm1t:-J~ 1?111 t.1~.:ivii' ~ (Manufacturing GPP) 
" . ' 

b vJfl 1 Vi'b ~'W 1fl'j.:J'1~1.:in"'il m'j:wVJ1.:i b\31'j~~n"'ilfl1?1'11Vlm'j:w11 t.1~'\.Jvt 
"' ' 

~-b.cs:'.. Gl1 'j1 t.1.:i1'Wm1:w n11V1-U'1 fl1'jfi fl~1 flflmb uu bb'1 ~~ oo.i'W1Y1 .:i n'li''W rn1tJ 'j~mc;:i t:-.imbc;:i~ 

1 bfl11~~oif fl:w'1 ~1 mb uu'<il'1c;:ifl.:icl'1vif u rn1fl1~ fl1'jtU 1'11:ff 1~ b oti'W l9i' 1'Wf1 rum'V'lU "'ii~ t.Jfl1'jt:-J~ l?l l9i' 1'\.Jb 'Vlfl 1'W 1'18 
" ' ~1'W'V'l~.:i.:11'W bb'1~~1'W~.:i bb 1 ~~fl:wv161.:i t:-.1'1 ~fll"l fl t.im'V'l bb'1~t:-J~ l?l.fl1'V'lfl11'\.J<j~flfl'U n"'il fl1'j.fl1fl~ 1?1'11vtm'j:w 

~.hcs:'..cs:'. <j1t.1.:!1'Wfl11:Wn11vi,J 1 fl1<j~ fl~1 Bfl flbb '\J'\J bb'1~~ OOJ'W1YJ .:! ff 'li''Wfl 1<jfl1Vl'W~ 

1m.:i'1~1.:in"'iJm'j:wVJ1.:i bl"11~~n"'il fl1?1'11Vlm'j:w 1 'Wb ~.:i~'W.yt b vJfl b ll'W mflu 1 'Wrn<jfi1vi'W~~~v11bb mVJ1.:i fl1'jG'1111"'il bb'1 ~ 
"' ' . 

~~ Lnuifl:w'1 b vJfl 1 V11.l9i'-Vfl:w'1v1fl1fl'\Jfl'1:w bb'1 ~'1~Vlfl'Wbfl'j.:J'1~1.:in"'i1 m'j:wVJ1.:1b1"11~~n"'ilfl l?lmvi m'j:w 1 'W b ~.:iYi''Wvt 
'U 'U 'I ~ 'I 

~.her 'j1 tJ .:11'\.J f\11:w n 11vitY1 fl1'j Pi fl~1 fl fl rnb u u· bb'1 ~~ oo.i'U 1 'j~'\Ju fl1 'j b '1l'. fl:w 1t.1 .:i.LJ fl~ '1 

bb'1~-:il ~bn u ~1'W'lf fl:W '1rJl1'\.J bl"l<j~~n "'ii fl 1?1'11Vlfl 'j'j:IJ'j1:w ti .:i fl1'j~ oo.i'U 1 'j~uuu~vi1'j'<il' ~ fl1'ji1'Vlt vf '11m V 
d.9 'U d.9 'I 

vl1b'Ll'\.Jfl1'j119l ~.:id 



-(i)i§:J-

~.h er. (9) ';i1t.1.:i1'UF111:wn11V1ii'1 mjPJ'm~n elelf1bb uu bb'fl~iw.im'W.:ini'Um';ib zjel:w 1t.i.:i.rrel:wr;:i 
" ~1t.J Application Programming Interface (API) ''il1m~'U'U.:J1'UVl~elVl1..ht.1.:i1'Uvlb~t.11.rrel.:i 

~.her.® ';i1t.1.:i1'Um1:wn11V1i!1mjPJ'mn elelmb uu bb'fl~iw.i'LI1'W.:ini'Llm';ibzjel:w bt.J.:i.rrel:wr;:i 
" 

"il1mn'LI.rrel:w'fl'llel.:im~'Vl';i'd.:Jel~G'l1V1m';i:w b {]'1-61ijj1'U{l'el:wr;:i'lJel.:Jj~'lJrn1'Ub ~el 1 oUl 'Uf11';ith~mm,m boU'U {l'el:wr;:ivl1 off 
d.s 'U 'I 'Ud.9 'U 'U 

1'Llf11j-:iJ~v11t:-J~~m'l"ln1';it:-J~~ bb'fl~.rrm;J'fl5'U 1 vlb~t.11.rrel.:i 
~.her. Ql ';i1t.J.:J1'U fl11:W fl 11Vlii' 1 f11j~ rn~n el el f1bb 'U'U bb'fl ~vr WJ 'U 1-W .:in °1l'U f11 j"iJ ~ f11 j 

ijj1'Uifl:wr;:i 1Vfmmjmfl.:ifuifl:wr;:it:-Jr;:im';i'lh~nflun"iJmj1 ';i.:i.:i1'U bbr;:i~ifl:wr;:ivl b~ t.11.LJ'fl.:i b v:f ffw11 'lhh~mr;:it:-Jr;:i 
d.9 'U 'U 'U 

lbfl';i1~v1'lh~dJ'Uf"lf1t.J.fll'l"l.fl1flfl~G'l1Vlf1jjlJ 
' 

~.her.cs: ';i1t.1.:i1'Ufl11:wn11V1ii'1 mjPJ' n'tl1 flflmb uu bb'fl~iw.i'U1-W.:ini'U f11j'lJ~V11j"iJ ~md 

?i'V!B boU'U m~'llflfl'411J1~/f11jfl'411J1~1-ff API f11';ib~'U Log f11jj1t.J.:J1'Ut:-J'flf11j1.ff.:i1'U API bll'Lil'i''LI 

~.®.er.er ';i1t.l.:J1'Ufld 1:W fl i1Vlii' 1f11jfi f1'tl1 fl flf1bb 'U'U bb'fl~i WJ'U1VJ .:i ni'U f11jb '!Xu~ f11j 

Application Programming Interface (API) bvf mt:-Jt.1bb'l"l';i
1

oLJmJr;:i1'\XnuV1ti1t.1.:i1'U.fl1flfJi .fl1flbflf1'1l'U bb'fl~ 
V1ti1 t.1.:i1'U~ bM t.11.LJ m m t.111'1 bb 'U1u5'11&1 LijjlJ1fi u1r;:i.LJ' fl~'fl.fl 1 flf Jim:W bb 'U1'Vl1.:J'll fl.:J'l"lj~';i1'1lu ty rg'&i f11j'lJ ~Vf 1 j 

bb'fl~f11j 1 Vl'U~f11j il1flf ijj~1'U';i~'U'U~i5V(r;:i VU"!. ®ctb® 'llfl.:J'11U f1.:J1'U~ WJ'U1f ijj'lJ1'fl ~i5V(r;:i 
~ ~ 

~.hb jit.J.:J1'Ufl11:Wfl11Vi'\J 1f11jfi f1'tl1 flflf1bb 'U'U bb'fl~~WJ'U1';i~'U'U bbG'l~.:Jt:-J'floLJel:W'flb v:f m.JJ~dJ'U 
" 

f"1 f1 t.J.fl1'1"l f11';iU ';i~f1fl'U n "il f11j.fl1fl el ~G'l1Vlf1d';i:W?f°1V1f rnHuu~ f11j (Front End) b 'l!°'U b"5' 1V1ii' 1vl ?f°Tw f1.:J1'U 
' " 

fl~G'11V1m';i:w~.:iV11'~ ~'\.Jj~f1fl'Um';i1'U';i1t.1~'Uvl '\.Jj~'1l1'1l'U~11u bb'fl~b"5'1V1i!1vl~unu&1~1'U~1'U.rrel:wr;:i (Back 
q 'U 'U ~ 'U 

End) 1~ t.1~ WJ'U1 d '\.J bb 'U'U f11j bbG'I ~.:it:-J r;:i 1 '!X G'l1:w1 j()'\.J f u b ui t.J'U j'\.J bb uu f11j bbG'I ~.:i t:-J'fl 1tK Vim f1Vl'fl 1 m'J &i b oU'U 
" " 

G'l1'lJ1el~G'l1Vlm';i:W t:-J~~.ilru6Vl od1.:inm V1~m1t.1~'Uvi bll'U~'U 
' i.I 11 d V CV c:<;'. 2.1 

~.hITTI ';i1t.l.:J1'Ufl11:Wf111Vl'U1f11jf"lf1't11 flelf1bb'U'U bb'fl~'l"lw.J'U1';i~'U'U"il~bf1'U bb'fl~';i1'U';i1lJijj1'U'llfl:W'fl 
~ " 

~ 1'U bf"lj'tfljjfl"ilel ~G'l1Vlf1d';i:wbb'fl ~B·'U ., ~ bM t.11.LJ'e:i.:i 1~ t.11 Vf "il (;) btl'U ijj1'UoLJfl:W r;:im:wi;l n'tlru~ f11jiJ' 1b'u 1.U fl:W mm~ 
d.9 ci I d.9 cu 'U 

lfl';i.:JG'lf1.:iifl:W'fl vY.:i"il1f1f11';iil1boLJ1oLJfl:W'fl1'U';iUbb'U'U manual input bb'fl~ import file ';i1:W~.:Jf11';ibzjel:Wlt.J.:J"il1f1 
" " " 

ijj1'UoLJfl:W'fl'lJel.:Jf1j~'VJ';i1.:Jfl~G'l1Vlf1';i';i:W 
~ " ' 

~.m {11'L!.:i'J(;)Vi° m ~l{llleJ'U.f11t.Jb'W gJI b~eJ'W tl'url'~'iil1n1''L!Vi°~{l'W111b'Wiruru11~un' ';i1t.J{J1'W . ~ v . 

F111:wn11V1tl'1flf {lvf lfl (Progress Report II) ~1'W1'U er b~·11 w~ei11t'VJ'6'i'Bb~fl'Vl':ieJiJnri' vf :1h.creiV11 

'l.h:m ei rn'h tt 
~.i;n.(9) ~'Ubb'U'U (Prototype) f11j~WJ'U1';i~'U'U~';i1"ilG'lfl'Ufltl..lil1'1"l{j'fl~'fl '\.Jj~f1fl'U~1t.J 

~.Ql.(9). (9) l'i''Ll bb uu (Prototype) f11j~WJ'U1'W .:ini'U f11j~';i1"ilG'lel'Ul'\(W.fl1'1"loLJ fl~'fl (data 

cleansing) bb 'U'UeJl?l l 'UlJ&1 m:wb~fl'U 1 'llvl fl1Vl'U(;) l(;) tJ boUbfl~fl-:iii fl'Vl1.:J b 'VlflU fl b vJ m1?1~t.1:w.U fl~'fl 1 Vl'l"l~fl:w?f°1V1f'U -
m';ii111uu';i~mr;:it:-Jr;:i -

~.Ql.(9). ® tK 'Ubb 'U'U (Prototype) f11j~WJ'U1'W.:i ni'Uf11';iil1b .rr1 bb'fl~U't,l'Vi f1oLJ el~'fl\?11:W f11j 

';i1 t.1.:i1'U.rrfl:wr;:i f11j'\.Jj~f1fl'U n"il f11j 1 d .:i.:i1'U';i1 t.itJ '11V1fu b ~1V1ii'1vl~u nu&1.:i1'U~1'U-LJ'fl:wr;:i 
'U 'U d.J 'U 

~.Ql.(9). i;n l'i'mb uu (Prototype) f11j~ w.im'W.:ini'U.:i1'U'lJfl-:J b"5'1V1i! 1vl1 Vf G'11mj()'VJ1'UG'lflU 

fl11:Wflj'lJfo'Uflf1~eN'llfl.:JoLJfl:W'fl 
" " 

~.i;n.® ~'Ubb'U'U (Prototype) f11';i~WJ'U1';i~'U'Uf11~U';i~:W1'flt:-J'fl bb'fl~1bfl';i1~vf{j'fl~'fl '\.Jj~f1fl'U~1t.J 

~.i;n .®.® l'i''Ubb'U'U (Prototype) f11j~WJ'U1Vil.:ini'Umj'\.Jj~:w1r;:i t:-Jmbr;:i~1 bfl';i1~v1-LJ'fl~m ~fl 
U';i~bil'Llf"l f1 t.iil1'1"lf11';iU';i~f1fl'Ufl "ilf11j il1flfl 1?1G'l1Vlm';i:W vf-:i1 'U';i~t?i''UG'lfl1'UU';i~ f1fl'Uf11j G'l1'lJ1fl 1?1G'l1VI m';i:W 

' - ' 
b~.:J~'U: bb'fl~il1'1"l';i1~ l(;)t.JG'l1:W1';iflbbG'l(;).:Jt:-J'fl~1~1(;) boU'U t:-J~ ... ~~1'1"lf1:jt:-J.,~l?l'U1:?i1'U (Partial Pr~ductivi~) ~ 
bb'fl~t:-J'fl ~.fl1'1"l f11';it:-J'fl l?l ';i'd:W (Total Factor Productivity) 'VI :w f11 ';i'U1'll fl~ r;:i (;) 1'Uf'\ tw.fl1 'l"lD "il"il tJ f11';it:-J~ 

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



~1'Wb'Vlflfofa~ ~1'U'l"l«-:i-:iTw bb'1~~1'U~'1bn~1Ke:i:1..1 bU'Ue:i~1-:it!e:iCJ :1..11~1:1..1ibfl'J1~~ b~mb?l~-:i1~\~wmm~'Vl'l.J~e:i 
1'11~1~ bb'1~ b~eJtl'J~b:IJw~'rn.JJl1'1"1fl1'Jbb "ll-:ioLJ''U 1 'Ui:l~~1-:i I 

~.m.hl!l ~'Ubb'l.J'l.J (Prototype) m'Ji~'U1'1A!-:irf 'IY'Um'J'lh~:1..11i;:ii:.Jmbi;:i~ibfl'J1~~.LJ' e:i~i;:i 

61°1V11\mi'1 l'l.tl rusvi"m'1'J1:1..1.fl1 fl'Q l'l?l1'VI flJ'J:l..I fl1'Ji:.Ji'1 l'l'J1CJ ~'1'Vl1 ~ (Manufacturing GPP) b ~ e:i 1 VI b ~'U lfl'J'1?11'1-:i 
.::;:,. . .::;:,. ~ d 
mi m'J:1..1VJ1-:i bl"l'J~\ifl"il e:i l'l?l1'Vlm'Jm1 CJ'l"l'U'Vl 

"' ' 
~.m. \!J. m ~ 'U bb 'l.J'l.J (Prototype) fl1'J~ ~'U1'1Al -:in 'IT'Ufl1'J'\.J'J~:l..11'1i:.J_'1 bb'1~1 bfl'J1~~.LJ' e:i~i;:i 

~1mb uulil'1i;:ie:i-:i61°1V1f'l.Jfl1'Jfl1~m'Jru1'11~1 ~ b-d'U ~1'Uflru.n1'1"1u"il~CJ fli'Ji:.Ji'l l'l ~1'Ub'Vlfl fo 1i;:i ~ ~1'U'l"l«-:i-:i1'U 
' 

bbi;'l ~~1'U ~'1bb1 ~i;t eJ:l..I~ G-1 '1 (:.Ji;'l ~ eJ Pl fl CJ .fl 1'1"1 bbi;'l ~(:.!~I'] .fl 1'l"Ifl1'J'\.J J~ fl eJ'l.J fl"il fl1'J.fl1 fl eJ I') ?11 'VI fl JJ:l..I 
' 

~.m.hcs:: ~'Ubb 'l.J'l.J (Prototype) m'J~~'U1'1i.1-:ini'Ufl1'Jn1V1'U~ 1fl'J'1?lf 1-:ifi"ilm'J:1..1VJ1-:i 

bl"l'J~\Jn"ile:i 1'1?11V1m'J:1..11 'Ub ~-:i~'Uvl b ~e:i bll'Ume:i'l.J 1 'Ufl1'Jn1V1'U~~ ~vi'1bb 'U1VJ1-:im'J61°1'J1"il bbi;'l~~ ~ bn'l.Jie:i:1..1i;:i b~e:i 1 VI 
"' ' 'IJ 

1~oLJeJ:l..1'1~ fl'Jel'l.Jfl6'l~bb6'l~?l~Vlel'U lfl'J'1?11'1-:i fl"il flJ'J:l..l'Vl1'1 bl"l'J~\Jfl"il el l'l?l1'VlflJ'J:l..l 1'U b ~'l~'U~ 
'U q 6.9 'I 

~.m.m ~'Ubb'l.J'l.J (Prototype) n1'J~~'U1'J~'l.J'l.Jfl1'Jb</l'el:1..11CJ~.LJ'el:1..1'1 bb'1~"il.,~btl'l.J\11'U.LJ'el:l..l'1 
'IJ "' 'IJ 

~1'Ubl"lJ~\1n"ile:il'lm'Vlm'Jm1:1..1fi-:im'JVT~'U1'J~'l.J'l.J'l.J~'Vl1'J~~m'J~'VlB ~m:1..11'Jri~1b'Ll'Um'J1~ ~-:i-d' 
"' ' 

~.m.m.® ~'Ubb'l.J'l.J (Prototype) fl1'Ji~'U1'1A!-:in'IY'Ufl1'Jbzjel:l..llCJ'1oLJm;J'1~1CJ Application 
~ I .dd ii 

Prog_ramming Interface (API) "il1flJ~'l.J'l.J'11'U'Vl'JeJ'Vl'U1CJ'11'U'Vlbfl~16/Jel'1 

~.m.m.l!l ~'Ubb 'l.J'l.J (Prototype) fl1'Ji~'U1'1A!-:in'IY'Ufl1'Jb zj el:l..l lCJ'loLJeJ:l..1'1"il1fl\i1'UoLJel:l..1'16/Jel'1 
'IJ "' 'IJ 

m~'Vl'J1'1el 1'1?11V1m'J:1..1 b .LJ1G-i\11'UoLJel:1..J'161Jel'1'J~'l.J'Li'11'U b ~el 1 -ITT 'Ufl1'J'\.J'J~mi;:ii:.Ji;:i b -d'U oLJel:1..1i;:ivl1 -ITT 'LI fl1'J~ ~vi'1i:.J~l'l 
'I 'Ud.ll 'U 'U 

.::;:,. 2.1 d .:::I .:::I i.I 

m'l"lfl1'Ji:.J'11'1 bb'1~61lel~'1el'U I 'VlbflCJ161lt1-:i 

~.m. m.m t'i''Ubb 'l.J'l.J (Prototype) fl1'JVJ~'U1~'1rl'IY'Ufl1'J~ ~ fl1'J~1'UoLJm;J'11 Vl?l1:1..11'Jt!JeJ'1 fo 
oLJel:l..1'1i:.J'1fl1'J'l.J'J~flel'l.Jfl"ilfl1'J 1 'J'1'11'U bb'1~oLJ el:l..lffvt b~ CJ1oLJel'1b ~ ml11 '\.J'\.J'J~:1..11i;:ii:.Ji;:i ibm1~~'\.J'J~bi:l'Ul"lflCJ.fl1'V'J 

'IJ 'IJ . 

~.m.m.cs:'. ~'Ubb'\.J'l.J (Prototype) fl1'J~~'U1'1A!-:ini'Ufl1'J'l.J~V11'J'<il~fl1'J~'Vlef b-d'U fl1'J6/Jel 

m~qJ11'1/fl1'Jeli1qJ11'11 off API fl1'Jbtl'l.J Log fl1'J'JlCJ'11'Ui:.J'1fl1'J1 off-:i1'U API bU'Ut'i''U 

~.m. ·m. er ~ 'U bb 'lJ 'lJ (Prototype) fl 1'J'l"I.,~'LI1~'1rf'll'Ufl1'J1i'lJ-rfl1 'J Application 

Programming Interface (API) b'l~1 mi:.JCJbb'l"l~.LJ'm;1i;:i1Vln'U'Vlti1CJ'11'U.fl1flf~ .fl1flbe:Jfl'll'U bb'1~'Vl'U,1CJ'11'U 
vi bf{ CJ1.LJ' el'! .n 1 CJ1~bb 'U1'\.J Bu~ u'J'J:1..11il'l.J 1i;:i.LJ'el~i;:i.n1 fl -r ~1'11 :1..1 bb 'U1VJ1-:i 61J el'l 'l"l'J ~'J1'llu qJt1J'~ fl1'J'l.J~ VI 1 J 

bb6'l~fl1'J 1 Vl'l.J~fl1'J.fl1flf \1~1'U'J~'l.J'l.J~~Vl'1 'l"l.131. \!Jct'.b\!J 
"' 

6/Jel'161°1ilfl'11'UVJ~'U1~\1'l.J1'1~~Vl'1 
"' 

~.m.cs:'. t'i''Ubb'l.J'l.J (Prototype) fl1'Ji~'U1'J~'l.J'l.J bb?l~'1i:.J'1oLJel~'1 b~el'\.J'J~bi:l'Ul"l flCJ.fl1'1"1fl1'J'\.J'J~flel'l.J 
n"il fl1'J .fl1flel l'l ?l1'VlflJ'J:l..161°1V1f rnf f 'l.J'l.J ~ fl1'J (Front End) b 'li'LI b ~ 1V1t! 1vf G11tl' fl'11'U el ~?l1'Vlfl'J'J:l..I~ .:J'Vll ~ 

'I 'U . "· 

~'\.J'J~_flel'l.Jfl1'J1'U'J1CJ~'U~ '\.Jw'll1'll'Uvi'11'\.J bb'1~b~1V11!1~~'\.Ji)u~-:i1'LI~1'UoLJel~'1 (Back End) 1~CJVJ~'U1~'1.Jbb'l.J'l.J 
fl1'Jbb?l~-:ii:.Ji;:i 1 V!m:1..11'Jfl'l.Jf'l.J b '\.J~ CJ'U'J'l.Jbb 'l.J'l.Jfl1'Jbb?l~'1i:.J'11~'Vlmfl'VlmCJi:l~ b'li'U ?116111e:i ~?11V1m'J:1..1 i:.J~~.n rusvi" 

. 'IJ ' 

"111-:inm 'Vl~el'J1CJ~'U~ bU'Ut'i''U . 
2.1 Q.I Q.I c:.: 2.1 v """" 

~.m.er ~ 'U bb 'l.J'l.J (Prototype) fl1'J'l"I ~'U1'J~'l.J'l.J"il ~ bfl 'lJ bb'1 ~'J1'l.J 'J1:1..1 ~1'U6/J el~ '1~1'Ubl"l'J~~fl"il 

el~?11'Vlm'J:1..Jbb'1~5'U ., vi b~ CJ1ie:i-:i 1~CJ1Vl~~btl'l.J\11'UoLJe:i:1..1i;:i~1:1..1« fl~ru~m'Jt11b i1iel:1..1mb'1~ lfl'J'1?11'1-:iiel:1..1'1 
ci I dJl cu cu cu 

~'1"il1flfl1'Jt11boLJ1oLJel:l..1'11'U'J'l.Jbb'l.J'l.J manual input bb'1~ import file 'J1:1..lfi'1fl1'Jb~el:l..llCJ'1"il1fl\i1'U.n'el:l..l'16/Jel'1 
'U 'U dJl 'U 

fl'J~'Vl'J1'1el~?l1'Vlfl'J'J:l..I 
' 

c;.a;'. ~1'U~1~~ a:'. £;fo~B'\.Jfl1tlb'LI ~ b~el'U U'l.Jt.i\il~1n1''LI(;H'LI1~b'LI!il'ruru1 b~bbrl 
~.cs:'..® 'J1CJ~1'UUU'l.J?l:l..l\j'JtU (Final Report) -..l1'U1'U er bi;:i:1..1 'l"l~el.,:1..11vMfo~fl'Vl'Jel'Llfl~ vlihdelV 

'\.J'J~flel'l.J~'JCJ 

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



~-~·®·® ~~fl1-;i~1b'Ll'W..:JTWbb~~UVIG'!-;itl'lJeMbb~~~V!1.if-ewn:l..l-;i1cM1'Wfl11:l..IAUVIU1 
' 

·~-~-®.Iv t:-.i~fl1';i~~~..:Jbb~~'Vl~G'!el'U';i~'U'U (Software Testing) 'llel..:J';i~UU1'W.ifel ct.rn - ct.b 

1~m:ri\9lJ'W1';i~uu bb~~b41V1u1~ G'!f"lel. b~el1Vf'j~uuG'!1m';if;11i..:i'l'W1191el~1..:i:WtJ-;j~~vifim'V'l · 
" 

~- ~-®.rn t:-.1~ fl1-;itJfutJ';i ..:J';i~'UU1 bfl';i1~~.if ell.I~ b vi eltJ';i~ bii'Wl"i' fl tJ.fl1'V'lfl1';itJ';i~ flel'Ufl"il fl1';i 
' " 

~- ~.®.~ t:-.i~fl1-;iel'U';i:l..1~1tJ'Vlel~e:i..:iri"fl11:l..l{t91'1'Wrn';i1-li..:i1'W-;i~Uu i 1Vlbbrlb-.5'1V1u1vl er~ bb~ 
" "" 

';i~'UU (Admin) 1~m1~b .V1~1:l..lel'U';i:l..I bb~~/Vi~elel'U';i:l..lt:-.11 1'Wi1' el~b~ flVl';ielU fl61 Vl1:l..lfl11:l..lm1:l..I b Vl:l..11~G'!:l..l'llel..:J 
" 

G'!m'WflTHUU"il"ilU'W ';i1:l..ln'W'11m'WhlueltJfl11 ct fl'W 
' 

~-~-®.ct t:-.i~fl1'jel'LJ';i:l..1~1tJvie:i~el..:ifi'm1:l..l~t91'1'Wrn';i1.ff..:i1'W';i~Uui 1Vfbbrlb41V1u1~~TWfl..:J1'W 
" bf"\';i'\~Hifl"ilelVIG'!1Vlm';i:l..IVl~e:Jb "5'1V1u1vl ertJ nu~..:J1'Ut91'1'UoLJel:l..I~ (Back End) 1~ tJ:Werb .iJ1~1:l..lel'U 'S:l..lbb~~/Vl~elel'U';i:l..I 

d.!I ~ C\J d.J 'ti 'll 

~1'W~elBb~flVJ'j.el'LlflG1V11:l..lm1:l..lbV1m~G'!:l..l'llel..:JG'!m'Wrn';iruu"il"ilu'W ';i1:l..ln'W'11m'WhiueltJfl11 ®o fl'W 
' 

~- ~- ® · b t:-J ~fl 1 ';iel'U 'j:l..J f;1
1

1 tJ 'Vl el~ fl11:l..I f fl1';i11/..:i1'\.J';i~'U'U Vi' 'l"i' \9),J'\.J 1ef 'W1 ~bbfl1 
t:-.1'11! ..:J1'W " . " 

"il1flV11l1 tJ..:i1'Wvl b~ tJ1.if el..:i 1 'W';i~~u~'Wvl 1~ tJ:Wer b .if 1~1:l..lelU';i:l..1 bb~~/V1~elelU';i:l..li;.i1'W~ elB b~ flVJ'jffU fli;1 m:l..lfl11:l..I 
. " 

m1:l..lbV1:l..11~i:!:l..l'llel..:ii:!m'Wrn';iruu"il"ilu'W ';i1:l..ln'W'11m'W1lJ'l!eltJfl11 ivo fl'W 

~-~-®.ITT! oLJelfl1Vl'W~fl11:l..l~el..:Jfl1';i'lJel..:J';i~'U'U (System Requirements Specification) 

~-~·®·~ bbt:-J'W.fl1'V'lm~bbG'!-liel~~ (Data Flow Diagram) 

~-~·®·~ bbt:-J'W.fl1'V'lbbG'!~..:im1:l..l~:l..l~'W~';i~V111..:i.ifel~~ (Entity Relationship Diagram) 

~-~·®·®o 'V'l"il'W1'Wm:l..l.ifel:l..I~ (Data Dictionary) 
' " 

~-~·®·®® 61Je:J{G'!1r1~ (Source Code) 'lJel..:J';i~'UU~1191~\9lJ'W1~'W 
. ~-~.Iv 1tJ-;jbbfl';i:l..JVl~el"1l~~~~..:i1 tJ-;jbbfl';i:l..J~b~tJ1olle:J..:Jfl'LJfl1'ji\9lJ'W1';i~'U'U (~1:W) 

' 
~.~.rn fiilelfl1';i'U~Vl1';ibb~~~bbm~uu '11'W1'W ct b~:l..I ('V'l~el:l..11'v·l~Bb~fl'Vl';ie:J'Llfli;1) 

" " 
~-~-~ fi:i'.ielrn';i1off..:i1m~uu '11m'W ct b~:l..I ('V'l~e:i:l..11vMBb~flVJ'je:J'Llfli;1) 

" 
~-~.ct ';i~U'LJVl';i1"iJG'!elUflrum'V'l-liel~~ tJ-;j~flelut91'1tJ 

~.~.ct.® 'f.J' ..:in"li''Wfl1';iVl';i1"ilG'!e:J'Ufl ru.n1'V'l-V' ell.I~ (data cleansino) bb UUBVI 1 'W:W~ 
' " :::. 

Vl1:l..lb~el'W 1 'll~fl1Vl'W~ 1~tJ 1 ibfl~e:i..:i:i'.ielvi1..:ib 'Vlfl'Llfl · b vimVl~tJ:l..1-liiJ:l..I~ 1 VI'V'l~el:l..l~1V1fu fl1';i'l111 tJtJ-;j~:l..J1~t:-.1~ 
" 

~-~.ct. Iv VJ ..:i n-ti'W fl1-;i'l11b.iJ1 bb~~u'WVi fl-lie:i:l..I ~VI 1:l..I fl1 ';i-;i1 tJ..:J1'Woll e:J:l..l~·rn-;itJ -;i~ flel'U fi "il fl1-;i 
" " 

1 ';i..:i..:i1'W';i1tJlJ ~1V1-ru b41V1u1~~tJnu1\..:i1'Ut911'W-lie:i:l..I~ 
" ';,.J " 

~-~.ct.rn Vl..:in-ti'U..:i1'U'lJe:i..:ib-.5'1V1u1mVfG'!1m';if;1'Vl1'UG'!elum1:l..lmu~1tJf;1fl~el..:i'lJe:i..:i-liel:l..I~ 
" " 

~-~.b ~~'U'LJfl1'jtJ-;j~:l..J1~t:-J~ bb~~1bfl';i1~~-lie:J:l..I~ tJ-;j~flel'Ut91'1tJ 
" 

~- ~-b. (9) Vl..:i n -li'W fl1-;jtJ ';i~:l..11~ t:-J~ brn ~1 bfl';i1~i.v ell.I~ b vi e:itJ 'j~ b:O'Wl"i' fl tJ.fl1'V'l fl1-;jtJ'J ~fl e:J'U 
" 

fl"iJfl1'j.fl1flelVIG'!1Vlfl';i';i:l..J ~..:J1'W';i~~UG'!m'WtJ';i~flel'Ufl1';i G'!1'lJ1e:JVIG'!1Vlfl';i';i:l..J b~..:J~'W~ bb~~.fl1'V'l';i1:l..I 1~tJG'!1:l..J1';if;1 
' ' 

bbG'!~..:Jt:-.1~1'11.ff1~ b°1i'W ~~Vl.fl1'V'lfl1';it:..l~Vl'U1..:J~1'W (Partial Productivity) bb~~t:-J~Vl.fl1'V'lfl1';it:-J~Vl';i1:l..I (Total 

Factor Productivity) Vi' iJ fl1';i'U01'1lel~~t?i'1'W fl, ru.n 1 'V'lU "il itJ fl1 ';i t:-J ~VI t?i' 1'Wb'Vlfl1 'W fa~ t?i' 1'W '\'II~., ..:i..:i 1'W 

bb~~~1'W~ ..:Jbb1~~e:i:l..I biJ'Wel~1..:i'l.!eltJ m~1:l..11bfl~1~~ b vi mbG'!~..:i1 VIb ~'Wt:-.1~ m~VJ'\.JV11 e:il'11~1~ bb~~ b vi eltl'J~bil'LI 
flfltJ.fl1'\'llfl1';ibb oLJ..:JoU'W 1 'Wii~~1..:J 1 

~-~- b. Iv .y.r ..:in "!i'W fl1-;jtJ-;j~:l..J1 ~t:-J~ bb~ ~1bfl ';i1~i .v e:J~ ~ G'!°1V1-f '\.J t:-J ~ VID ru~ :l..11~ ';i1:l..I 

.n1 fl~ VIG'!1Vlm';i:l..I fl1';it:-J~ VI ';i1 tJ~..:JVll~ (Manufacturing GPP) b ~ e:i 1 ~b ~'LI 1fl';i..:JG'!{1..:ifi "il fl';i';i:l..i'Vl1..:J bf"l';i~~nV---
., ' 

el VI G'!1Vlfl';i';i:l..J';i1 tJ~'UVl 
' 



~.<S:'.. b. bTI VJ..'.) noU'Ufl1J"UJ"~mm . .J mb'6'1~1 bflJ"1~~oif B:IJG'l lil1 tlbb 'U'U"il 1G'le:J..:ii:i1Vlf'U fl1J"f11\?l fl1 J"ru 
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b.rn.b.b fimn ernmLuu LL11:::wllllu1V1"n'liu01'itl'i:::m<i~11 

LL<i::'iLfl'i1::"1'1lill;J<l '11V1fo~~91Jl'ru'i\m<irn.J 

111fli)9li.'11'111n'i'llJf11'i~~m1v'1'"wi'vi (Manufacturing GPP) 

L vlei 1.Xt \'.iu Lfl'l"11-i'1"n'm'llJ'1'11"Ll'l1i;.llil''!!ill11'\llm'llJ 
.l' .J 

1111'11\J'l'I 

hrn.b.rn fin1'11 ililmLuu LL<i::W\lllu1V1"n-tlu1111tl'l::m<i~<i 
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~§!iln1"11n11tl'l::n1lun'i1n1'ln1fli)!ili.'11V1n11lJ 

b.rn.b . ..: fimn eiDmL uu LL'1:::W\lllu1V1"Mu111'iri1V1uvi 

1m"11fon'i1m1lJ'l'l1~Ll'!1i;.llil•i!!ill11V1m'ill1uL'ii"~uvltvlil 
L \'Junwu 1 u1111ri1V1'UV1'1'viVi1LL 'U1'1'11~ 111'ii1'111'il Lrn::'1'viLRu 

-U 1ll;J<l L viD 1 V1'1iK'lleil,J<ivlfl'ieJUfl!jlJLb'1::11:::Vf eiu 1m~11-l1" 
n'iln'i'ilJ'1'11"bl'l'i1'1Jifi'ili!!ili.'11'111n'i'ilJ1'UL'ii"~\J.yj 

1<i • .c iilmn eieimtuu LLa::W\lll'U1'i::uu111'iL~<JlJb!l~.Uei1;!11 
LL<i::.JV1LtlUjj11J'il<l!;!il1'1'1'Ubfl':i1'1jjn'il!j9lff1'Vln'i"ilJ'i11Ja~ 
111':iW\lll'U1':i::uuu'iV11;.Jvi01;il'l'lll vla11J1"it"ll1'i1LU'Uf11':i1i;\' 

~~.a 

b . .t.<il fini;1 DilmLuu LL11::wllllu1YJ"n-tlunm~eilJLEJ" 
oU1ll;J<li;\'11'J Application Programming Interface (API) 

"i I ..,I .J II 

'il1n'i::Urn1'U'\ll'i<J'lll'U11'J~1'U'llbf1CJ1'1J1l" 

b.G'..b fif11'11 ililnLLUU bL<ll:W\lll'U1YJ"n-tlun1'ib~<JlJlEJ~ 
oUill;J<l'i11f1Ji1'UoUill;j<l'IJ1l~f1'i::Vl':i1"il!ili.'11'\lln'i'ilJ b'll1~ 

Ji1'UoU1ll;J<l'llil~'i::urn1uLviD1'1i1u111'ltl'i::m<i~a Liu oUill;J<l 

vi'l'li'l.unwivivh~§!il111"1101'i~~!il Lba::'ll<il,J<iiiu 1 vl 
.J • 
bf1V1'1J1l~ 

h.t.rn fini;1 il<imLuu LLa:::wllllu1V1"n'liu011~vi1111 

.ll1'UoU1ll,J<i1.X111lJ1'lm1l~1'u-U'1ll;J<i~<i011tlwn<iun'iln11 

1m1u LLa::-U'<il;J<ivlL~l'J1oU<J~Lvim.h1tltl1::m<i~a 'iLm1::"1 

tlwLilm1nl'Jll1'11111fli)!ili'l1'111n'i'llJ 

b.G'..G'. fini;1 <J<JnbbUU bblill:W\lll'U1Yl~n-tl'Uf11'lU'i'lll1':i'1'Vln1'i 

~Vlll b'!i'U f11'l'IJ<lilljty1!il/f11'l<lljty1!il1'ff API f11'i"btlU log 

f11'l'l11'J~1u~a11111i'~1u API LUulli'u 

i,,...:.ct Pini;1 ililmLuu LL11::wllllu1YJ~n'liu111'lWu'i1111 

Application Programming Interface (API) Lvim~mLvd 
'5<il;Ja1.Xti'uV1'l.i11'J~1u111fl1'Ji 111f1Liln'llu LLa::V1'l.i11'J~1uvl 
b~V1oUil~ ll11'J11li'LL\J1U~U1\5"i"ilJ1iiU1'1oU<ll;j'1111fl1'Ji !il1lJ 

LL 'U1'111~'1J<l~'11'l:::'i1'1!Utyty1i f11'lU'i'lll1'lbL<i:: f11'i 1.Xu'i011 
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ID.ct' An1'11 mm11uu LL!il::Wll!J'IJ1;::uu11a~~l'Jiil'llil!J<11vlil 
i.h::Li!'IJl'i'nv11Trm1;i.h::niluii'ilm>fl1fl!!~&1T1m;;u 

i!1V1fo~fou~m> (Front End) 1 'li'IJ 1~1V1u1vli!1un~1'1J 
!!~&11V1m;mi~V11'~ ~1.l;::nilUfl1>L'IJ>1V~'IJ~ 1.l;::'iJ1'iJ'IJ 

vi'111.l 11ii1::1:5'1V1u1~~1.li]llii~1'1JJ11'1J'llil!Jiil (Back End) 

1~vW\llJ'IJ1gULL\J\Jf11)U&l~~l'JiilL~a1m>n1.lfu1tl~V'IJ 
~tlbL\J\Jfl1)LL&l~~m11Ji'll!il1n'lliil1Vjj~ L'li'IJ &l1'1J1 

!!~&11V1n>>u l'J~~ilw'll 'li1~b'liil1 V1~il>1v~'IJvj 1tl'IJJl'IJ 

11 It """ ..d .J d 11 

,ij1'1J'llil!Jiil~1'1JLA>"1,ijn'ill!~&l1Vln>>llU!il:iil'IJ '1 'VILnV'l'IJil~ 

1~v1~:5'~L~\J,ij1'1J'llil!Jiil~1u!i'n"1t1.1::·nw1hL'111ilil!JiilLbiil:: 

bfl>~afwU'il!Jiil i~'il1nnwJ11'll1'llil!JiilL'IJgtlL1uu 
manual input LLiilZ import file >'llln~m>t~illlbtl~ 
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ID,.,, ~~~~LL!il::'Vl~&lil\J)::uu (Software Testing) 'llil~ 
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O'l.c:'. Liln<111'llBn1V1u~rn1ullliJ~nT''llil~wuu (System 

Requirements Specification) LLl'JUl11'11n'l:m<l'llil!Jfl 

(Data Flow Diagram : DFD) LLl'JUl11'11LL<l~~m1u~u-.1uti' 

'l::·wh~'llil!Jfl (Entity Relationship Diagram : ERO) 
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'l"::uu1 1\\'bbrlb'11·vni'1~~~bblil'l"::uu (Admin) L~EJii~LoLJ'111:1J 
vm!J LLlil::/'ll'lvilm:1J~1u~ilVLiinviwilnolm:1Jm1:1Jf111:1J 
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ct fl'U 

.t.<».1':> '5'~ 1 \\'iini'l"ilU'i!J d11:JV1il~il~f'i'fl11:1Jj~1uni'l"1off ~1u 
1::uu1 WLLriL'111-1u1~<11..rn~1uLfl'l"'l'1Jifi''l~i11V1n'l"w'll'lil 
L'11'llU1~~1.Jijlli'i~1u~1u-Uil\j'1 (Back End) L~EJii~LoU111!J 
ilU'l":1JLL<i::/'ll'lilil'U1:1J~1u~il5biinvi'l"ililnolm:1Jm1:1J 
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