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1 'Llm".i-d ?!Piel. ~-:i 1~"5' ~v\' 11fli-:Jmi'<il~v\'1".i~uui bfl".i1~vfielll~ b ~el'IJ".i~ bil'U I"! ntJ.fl1'1"1m".i'IJ".i~ nelu fi"il mi 
~ 

mflell'l?f1Vlm".ill b ~el b ll'Uni".i~el tJel~m':i 1 'li'ielll~ t~ tJvl1n1".ib zjelll 1tJ-:JoLJelll~fl'U".i~'U'U n1".i".i1tJ-:J1'UoLJelll~ nm-:i 
'I . 'U 'V 'U 

'1J el-:J m~'Vl".i'J-:Jel \91?11'\ll fl')';jlJ "il1 mr 'U'l11mvJ 1'U m~'U'J'U n1".i\9l';i'J "il?f el'U fl !11.fl 1 '\"loLJ elll~ 'IJ ';i~lld ~ (:..!~ bb~ ~i bfl ".i1 ~vf . . ~ 

.LJ elll~ elelnlJ1 b U'U(:.J~«'l"lt5?!°1w~'u b~1V11.T 1Vl' ?1°1tl' n-:i1'Ubm~:on "ilel l'l?t1V1m".ill bb~~ b~ 1V11.T 1Vl' el n. '111 LJ1-U 
~ ... . 

LJw 1tJ'lltfoi el 1LJ ~-:imi:i'ii~uu "1 b i1ll1B1'U1 tJfl11llli1~m n "il~'li1 tJv\'11 Vlmi~1b iJ'U m".i~-:i n~11bll'U1 LJ1~el ~1-:i 
iJLJ':i~~'Vlfim'l"I 

kl. 1~'1\J';i~~.:i~ • 
\v. (9) b ~ el:i'i ';i~'IJ'U (91 ';i'J 'iii ?f el'U fl !11.fl 1'\"loLJ elJ,l ~ 'IJ ';i~ lJ'J ~ (:..!~ bb~ ~ 1 bfl".i1 ~vr "1l el d;l ~ (:..!~ n1 i'IJ".i~ n el'U n 'iii n1".i 

~ 1'Ubl'll".i~:Ofi"ilel l'l?f 1'\lln':i".ill b ~ el'Lii~ b:O'Ul"l ntJ.fl1'\"ln1".i'IJ".i~ nel'U fi "iln1".i .fl1flel \91?11'\lln':i".ill bb~~u "il'<iltJ n1".i(:.Jil 1'11 'U ... . . 
l111'Ub 'Vlfl fo 1~~ l111'U'l"li;r-:i-:i1'U bb~~~1'U~-:J bb 1~!KellJ 

tv. tv b ~ elih~'U'U mi b zjelll btJ-:JoLJ el~~ "il1 n'Vl't.h tJ-:J1'U.fl1tJ1 'LI bb~ ~Vlt.h tJ-:J1'U.fl1 tJ'U el n m~'Vl".i1-:J ~ l'l?f 1'\11 mill 

bb~~"5' ~bn'U-LJ' elll ~ (:..!~ mi'lh~nel'U fi "ilm".i~ 1'U bPi".i~:on"ilel \91?11V1m".ill VJ' :i'ill1 l'l".i:o1'Um1lJ'IJ~el~.ii'tJr:l'1V1-r'U 
'U d.9 'I d.9 

m':i'IJwm~(:.J~brn:::1bfl".i1~vfb~el'Lii:::bil'Ul"lntJ.fl1'V'lmi'IJ".i~nel'Un"ilm".imfl~l'l?f1Vlm".illbb~~u"il'<iltJm".i(:.Jill'l1'U 

~1'Ub'Vlfl fo 1~~ ~1'U'l"l«-:i-:i1'U bb~~~1'U~-:Jbbd~!KellJ 
tv.bn b ~ el:rli~'U'Un1':ibb?t~-:i(:.J~ m".iibfl".i1~vf-rr el~~(:..! ~mi'l.h~nel'U fi"il m".i~1'Ubl'll".i~~n"il~l'l?t1V1n ':i".ill bb~~ 

~-:J(:.J~n«'UboLJ1~".i~'U'Un1".i':i1tJ-:J1'Uielll~n~1-:i'1Jel-:Jn".i~'Vl':i1-:Jell'l?f1Vln".i':ill1~ 
~ ~ . 

m. n~11bu1V1111t:1 

bn.@) e'.J'U~'\111".i bb~~b~1V1ti1Vici'1'11n-:i1'Ubl'll".i~~fi"il~\9l?f1Vln':i".ill 
'UI I .d .dd V 

bn.lv Vl'U1tJ-:J1'LI1'U eln. bb~~V1'U1tJ-:i1'Uel'U1'VlbntJ1'1Jel-:J 

bn.bn 'IJi~'ll1'll'U '11ni'll1m".i mfl~ifi"il bb~~mfl~l'l?f1Vlm':ill 



Q.I J/a.1 Q.I q 

a'.'.@ lil1'll1~~~~'U~~\il 

1~u u1b1°111 ~v1-if el:W~ e..i ~ rn 1'U 1 ~ fWJ'U n"il rn1Ji'1'U bl"l 1~:0- ih1el\ilfi'l1V1 m1:w C9) 1~uu ~i1m1:wfi'l1m 1ti 
v 1\..1 d.9 Ii 

1'Wfl11~1btJ'Ufl11 ~-:i-U 

(C9l) m1"ilfi'lel'Ul°l ru.fl1'\"J tJ1~:w1~e..i~ bb~ ~1 b1°111~v1-u el:w ~ e..i~ m1tJ 1~fl elu n 'ii) fl 11~ 1'U bl"l1~:0-n 'ii) 
q ~ "' 

~\ilfi'l1Vlfl11:W bb~~i:l"iJ~tJfl11e.J~\il 1 'UJi'1'Ub Vll°l fo fa~ Ji'1'U'V'J~-:J-:J1'U bb~~Ji'1'U~-:J bbd~~el:W b vlel'U1~biJ'Ul31fltJ.fl1'\"Jfl11 
tJ1~flel'Un"ilfl11.fl11°l~\ilfi'l1Vlfl11:w 

(®) b ~ el:w 1tJ-:i bb~ ~"ii'~ bn u :o-1'U-if el:w ~Ji' 1'Ub1"11~:0-n 'ii) el \il fi'l1Vl m1:w ~1wfutJ1~ b:O'U 131 fl tJ .fl1'\"J fl11 
• dJl 1\..1 dJl . 'I 

tJ 1~flelu n"il rn 1.fl11°1 el \ilfi'l1Vlm1:w 'ii) 1 flV11.l1tJ-:11'U.fl1tJ1 'W bb~ ~V11.l1tJ-:11'U.fl1 tJ'U el fl fl~~vi11-:i el \ilfi'l1Vlfl 11:w 1Jl el~ 1-:i 
q q 

'U~el~JltJ 

Q.I Jf Q.I Q.I d 

a'.'.~ \il1'll~~~'U~~~'YHi 

(C9l) e.J ~ fl11'Ll 1~b:O'U131fltJ.fl1'\"J brn ~ e.J~ \il .fl1'\"J rn 1'U 1~ fl el'U n 'ii) fl11.fl11°1 el \il fi'l1Vlm1:J.Jbb~ ~u 'ii)~ tJ fl11 
' 

e..i~ \il 1'W~1'U b Vll°l b 'Ufa~ Ji'1'U'V'J~-:i-:11'U bb~~~1'U~ -:i bb1 ~i;f el:w 1 'W1~tilufi'lm'U'U1~ flel'Ufl11 fi'l1'1l1el \ilfi'l1V1m1:w 
' ., ' ' 

.::;::i. ~ .::::ii .::::ii iJ I O Q.I I 6' 

b'll-:J'V'J'UVl_bb~~m'V'J11:w Vl~fl\ilel-:J bb:W'Um bb~~Vl'U\ilelfi'lm'Urn1ru 

(lv) 11tJ-:J1'Ue.J~\il.ilru~mm1:w.fl11°l~lilfi'l1Vlm1:wrn1e..i~\il11tJ~-:JVl1~ (Manufacturing GPP) ~~-:i 
11tJ~~b~tJ~ 1 'W1~~'Ufi'l1'1J1el\ilfi'l1Vlm1:W TSIC \v Vlirfl 1 'WVlfl~-:!Vll<'I ~fi'lel<'ll°l~el-:Jfl'U bl°l1-:Jfi'l~1-:Jbl"l1~:0-n"il'llel-:Jbb~~~ 

' ' .. 

er. 1fifl1~~1bil'W.:i1'W!nlilm~11 

cr.(9) Pi fl~1 bb~ ~1b1°111~v11fifl11tJ1~b:O'U131fltJ.fl1'\"Jfl11tJ1 ~fl elu n 'ii) fl11.fl 11°1 el \il fi'l1V1m1:w bb~ ~u 'ii)~ tJ 
' 

rn1e..i~\il 1'LIJi'1'UbVll°lb'U1~~ Ji'1'U'V'J~-:i-:11'U bb~~Ji'1'U~-:Jbbd<'l~el:w e..i~\il.ilru~mm1:w.fl11°lel\ilfi'l1V1m1:wfl11e..i~\il11tJ 
' 

~-:i'Vl1~ (Manufacturing GPP) 11:wfi-:ielelflbb'U'U b\011-:Jfi'lf 1-:i~1'Uoif m;1~ fl11b~el:W btJ-:ioif m;1~ m1"ilfi'lel'U fltl.l.fl1'\"J 

.LJ el:W ~ 'tJ wm ~ e..i ~.u el:W ~ fl111 Lm1~v1.U el:W ~ bb~ ~fl11 bbfi'l <'t-:J e..i~.U el:W ~ 1'W.fl1'\"J 11 :W'll el-:J 1~uu "1 'V'Jf el:W~ <'lvl 1 
1\..1 1\..1 1\..1 1\..1 

bbe..i'Urn1tJ5u~-:11'U'1Jel-:111°11-:irn1 
er.® i<'lv\'1bbe.J'U fl11~ <'t'U1~'ll:w 'V'Jf el:w~1b 'Ll'U m1~ <'t'U1~'ll:w b 'Vt el Pl fl~1 Lb~~ Ln u11u11:wl°l11:w~ el-:Jfl11 

' ' !V iJd dd iJ 0 v v 
"il1flb"il1Vl'U1Vl fi'll"lel. bb~~ elfl. Vlbfltld'llel-:J fi'l1Vl1'Ufl11'\"J~'U11~'U'U"1 

ct.rn. Plfl~1 elelflbb'U'U bb~~'W'~'U11~'U'U\il11"ilfi'lel'Ul°ltl.l.fl1'V'J"llel:W~ 'U1~:W1~e.J~ bb~~1bl°l11~vl"llel:W~ ' ~ ~ 

b vJ ~'U 1~ Lil'W 131fltJm'V'Jfl11'U 1~ flelu n "il rn1 m l°l el \ilfi'l1Vl m1:w "1 fat! 1~uu"il ~~ el-:ifi'l1m 1ti ~1bD'Wrn11fii'el ~ 1-:i-U el tJ '. 

ct.rn .C9l 1~'U'U fi11 \il11"ilfi'lel'Ul°ltl.l.fl1'V'J-1Jel:W~ 'U1~ flel'Ufii'1 tJ ' ~ 

ct.rn.(9).(9) Pi fl~1 el el n bb 'U 'U bb~ ~-w ~ 'U 1 v.!-:i n i'U fl 11\il11'ii){i'jel'Ul°lf;\J.fl1'\"J 61] el:W ~ (data ' ~ 

cleansing) bb'U'UeJ\il b'U:W~ m:wb~el'W1'1l~fl1Vl'U<'I b<'ltJ1-tibl°l~el-:i:flelvi1-:ib vil°l'Lll°l b~elb\il1c.i:woif m;1~ 1 ~'V'Jfel:w~1wru 
rn1'l..h1tJ'Uwm~e..i~ 

cr.rn.(9). ® pf fl~1 el elflbb uu bb~~.w~.U1'\i.l-:i ni'W rn1'l..hb-if 1 bb~ ~u'WVi fl-if elJ;J~m:w rn111 c.i-:i1'U 

-if el:w~ rn1tJ1~flelu n"il rn111-:i-:11'U11tJtJ G11Vl-ru b ~1V1-LI'1~~tJnu~-:11'Uril1'W-if el:w~ 
1\..1 1\..1 d..J 1\..1 

ct.rn.C9l.rn pf fl~1 el el flbb 'U'U bb~ ~-w ~ 'U1.y;j ,:in 61J'U-:J1'U 'llel-:J b "5' 1Vl-LI' 1vi'1'IXfi'l1:JJ11tlVl1 'Ufi'l el 'U 
,, ,, ,, 

l°l11:Wl°l1'Utl1'Utlfl\ilel-:J'1Jel-:J'llel:W~ 
~ ~ 

ct.rn.\v W'U'Ufl11'Ll1~:J.Jd~e.J~ bb~~1bl°l11~v1-ifelJ;J~ 'Ll1~flel'Ufii'1tJ 



-rn-

ct.rn.®.® Pi fl ~1 "El "El flbb 'U1.J bU'l ~yj ~'LI 1V{.:in61J 'LI fl 11U 1~:W'H'lt:.J6'l bb'1 ~1bfl11~vf 'If "El:W 6'l 
' ,, ~ 

b VI B'l.J1~bnwr m.1.f11'V'l m1tJ1~fl"El'\Jn"ilm1mfl"El l'1?1Tvim1:w ~.:i L 'LI1~l'i''U?1m'Uu1~fl"El'\Jm1 m'l.l1"EJ 1'1?11V1m1:w · 
' ' b~.:iYr'U~ bb6'l~m'V'l11:w 1V1t1?11m1mb?!V1.:Jt:.J6'lt;l1~1'V1 bozi'U t:.J~l'1.fl1'V'lfl11t:.J~l'1'\J1.:Ji:i1'U (Partial Productivity) bb'1~ 

t:.J~ 1'1Jl1'\f'l fl 11 t:.J ~ ~Vi1 :w (Total Factor .Productivity) Vi' :W fl 11'U
0

1"ll "El :w 6'l \911'UflruJl1 'V'lU "il "il., t1 fl11 t:.J ~ l'1 
~ ' 

~1'Ub'Vlfl 1'LI 161~ ~1'U'V'lir.:i.:i1'U bb61~~1'U~.:ibnV11KB:w bll'U"El ci1.:iti"EJt1 m~1:w1bfl11~~ b~mb?!Vl.:i1 Vi'b~'Ut:.J6'lm~'Vl'U 
~"EJ~1~1'V1 bb'1~ b ~BtJ1~biJ'LIPi'flt1m'V'lm1bb-ti.:i-n''LI L 'Lii1~~1.:i I 

cr.rn.©.© Pifl~1 B"EJmb'U'U bb'1~~~'U1~.:in-li'Lim1tJ1~m'1t:.Jmb'1~1bfl11~~'lfB:w'1 1:11V1f'U . ~ 

t:.J~1'1.tlru611':w16111:w.f11fl~l'1?!1'Vlm1:wm1t:.J~l'111t1~.:iV11VI (Manufacturing GPP) b~ "El 1 Vtb ~'LI 1m.:i?1~1.:iil"ilm1:w 
~ Jt d 

'Vl1.:J bl"l1~~fl "il "El l'1?!1'VIfl11:W 11 ti 'V'l'U 'VI ... ' 
cr.rn.hrn Pi fl~1 "El "El rnb 'U'U bb'1 ~vr ~ 'U1v.! .:in-li'U fl11tJ 1~:w1'1 t:.J mb'1 ~1 bfl11 ~~'If "El :w '1 ,, ~ 

~1mb'U'U'<ii1'1"EJ.:ii:f1V1f'Um1fl1V1m1clt;l1~1'V1 bozi'U ~1'Uflru.f11'V'lu"il~t1m1t:.J~l'1 ~1m 'Vlfl 1'LI 1'1~ #l1'U'V'lir.:i.:i1'U 
' 

bb'1 ~#l1'U~ .:i bb 1 VI ii'B:w~i:i .:i t:.J '1 ~ "EJPl fl CJ m 'V'l bb'1 ~ t:.J~ l"IJl 1'\f'l m 1tJ 1~ fl "EJ'\J il"il fl11Jl1 fl "El l'1 ?!1'VI m1:w 
' 

. cr.rn.h<i'. Pifl~1 B"EJmb 'U'U bb'1~~~'U1~.:ini'Lim1n1V1'LIV11fl1.:i?1~1.:iil"ilfl~1:w'Vl1.:ibm~~il"il ... 
"El1'1?!1'Vlm1:W L 'U b ~.:) vr'U ~b ~ m U'U m"El'\J L 'U fl11fl1'Vl'UVI~ Vlvl1 bb 'U1'Vl1.:J fl11?!° 111"il bbr;'l ~~VI btl'\JoLJ"EJ:IJ(;'l b ~"El 1 Vll.#1-U "EJ:Wr;'J ' ~ ~ 

~fl1"El'Ufl'1:w bb'1~?!~VJ"EJ'U1m.:i?1~1.:i il"il m1:w'V11.:i bl"l1~~il"il"Ell'1?11V1m1:w L 'Ub :U.:iYr'LI~ 
' ... ' 

er.Ci'. Pi fl~1 "El "El rnb '\J '\J bbr;'l ~vr ~ 'U11~'\J'\J fl 11b ~"El :w 1t1.:i'lf "El :w 6'l bbr;'l~~ VI bn '\J ~1'U .LJ "El :w 6'l #l 1mP11 ~~ il "il 
'U d.11 'U cQ 

"El1'1?!1'Vlfl11:W11:Wfi.:Jfl11~~'U11~'\J'U'\J~'Vl11~ VI fl11~'Vl~ ~?!1:1J11tl~ 1b il'Ufl111~ t>l.:id 
' 

ct.Ci'..® Pifl~1 "El"Elflbb'\J'\J bb'1~~~'U1~.:ini'Lifl11bzj"EJ:w1t1.:ioilm.i'1~1t1 Application Programming 

Interface (API) "il1m~'\Jrn1'UV!~"EJV!1..ht1.:i1'LIVibnt11-U"EJ.:i 

er.Ci'..© Pr fl~1 "El"Elflbb '\J'\J bbr;'l ~vr ~'U1y;i.:ini'Lifl11b ~ "EJ:w 1t1.:i-U "EJ:w 6'l"il1fl ~1'LI'lf "EJ:IJ(;'l'l.J"EJ.:im~'Vl 11.:i 
~ ... ~ 

"El 1'1?!1'VI m1:w boil 1 ?i ~1'UoLJ el:W '1'1.l el.:JW'U'\J.:J1'U b ~el 1 otll 'U fl11U1~:W1'1 t:.J'1 b 6li 'LI 'If el:W '1 vl1 otll 'U fl11~ Vlvl1t:.J~ 1'1.f11'V'l 
'i 'UO:S 'U 'U 

' ' ' -=ii. i.I ~ .c:rl -=ii i.I 

m1t:.J6'll'1 bb'1~'l.lel~'1el'LI I 'Vlbflm'l.lei.:i 

cr.<S'..rn Pifl~1 elelmb 'U'U bb'1~~~'U1~.:in-li'Lim1~V1m1~1'U.LJ'el:w'11 V!?11:w11mmf'Uoilel:w'1 t:.J'1 m1 ... ~ ~ 

tJ1~flel'Un"il m111.:i.:i1'U bb'1 ~oilel:w'1~ b~t11-UB.:i b ~ffu11 tJtJ1~m6'lt:.J'1 1 bfl11~~tJ1~ biJ'UPlfl t1.f11'V'lm flell'1?11V1m1:w 
~ ' 

er.Ci'..~ ~fl ~1 el el rnb '\J '\J bbr;'l ~ vr ~'LI 1y;i.:in-U'Um1'\J ~'VI 11~ VI fl 11i1 'VI t b 6li 'LI fl 11'l.lelel'4t1l11'11 

fl11el'4t1J11'11i API fl11btl'U Log m111t1.:i1'Ut:.J'1ri111'1fo1'U API bll'Uc;i''U 

ct.<i'..ct Pi fl~1 el el flbb 'U'\J bb'1 ~'V'l ... ~'U1v.J' .:in 61l'Ufl11L i'U ~ fl11 Application Programming 

Interface (API) b ~mt:.J mb 'V'l~oLJel:W'1 L VI tl'UV!i.11 tl.:J1'U.fl1flf~ .f11flbelfl6ll'U bb6'l~V1i.11 t1.:i1'Uvlb~ m-U el.:J mt11c;i'bb 'LI1 
~ ... 

u5'1.J1il511:w1.f1'1.J1'1-ifB~'1Jl1flf~l'11:wbb'U1'V11.:i'l.Jel.:i'V'l1~116llut1J~~m1'\J~V111bb'1~m11V!'U~m1mflf~~1'U1~'\J'\J 

&\~~'1 'V'l.Pl. ©ctb© 'l.lel.:Ji:1'1i.Tn.:i1'U~~'U1f~'U16'l&i~~r;'l ... 
er.er Pi fl ~1 elel flbb '\J'\J bb'1~~~'LI11~'\J'Ubb?! Vl.:J t:.J '1 oLJ m.i '1 b ~ "EJ'l.J1~b:iJ'UI"!flt1i11'\f'l fl 11tJ 1~ fl el'U n "il fl 11 

mflell'1?!1'Vlm1:wi:f1V1frnrf'U'IJ~fl11 (Front End) bozi'U b41V1ti1vlcl'1i.Tn.:i1'Uell'1?!1V1m1:w~.:i'Vl1'V1 ~tJ1~flel'Ufl11 
'i 'U 'i 'U 

L 'U11t1Yr'Uvl tJ1~6ll16ll'U'*11 tJ bb'1~ b41V1ihvl~tJnu~.:i1'LI~1'Lioilel:w'1 (Back End) 1V1t1~~'U11tJ bb 'U'IJ fl11bb?!Vl.:Jt:.J'1 
'U ':-..J 'U 'U 

1 Vlmm1t1·1Hrn tJ~ t1'U1tJ bb 'U'Ufl11bb?!Vl.:Jt:.J'11~'Vlmfl'Vlmt1i1~ b ozi'LI m'l.l1ell'1?11V1m1:w t:.J~ l"ln ru611 "lh.:i nm 'Vl~el 
~ ' 

11t1Yr'U~ btl'Uc;i''U 
4 Q,.I Q.I ~ i.I v .<:::i. ail 

ct.b l"lfl~1 el"Elflbb'U'U bb'1~'V'l~'U11~'\J'\J"ilV1bfl'U bb'1~11'\J11:w~1'U'l.l"El~'1V11'Ubl"l1~~fl"il~l'1?!1'Vlm1:wbb'1~el'U 

6"\ vlb~ m-Uel.:i 1V1t11 V!~V1btl'U~1'LI'lf el:W'11'11:wir fl~ru~m1il1b -U1-U el:W'1bb'1~ 1fl1.:i?1~1.:i-Uel:w'1 ~.:i"il1flm1il1b-U1-U el:IJ'1 I o:s cu cu 'U v 

"" d 'i ,, 
L'U'~Ubb'\J'U manual input bb'1~ import file 11:wt1.:Jfl11b6llel:W bti.:J"il1fl~1'U'l.lel:W'1'l.lel.:Jm~'Vl11.:Jell'1?!1'Vlm1:w 

'U o:s 'U 'i 

ct.'111 &1V1tk.:ibb6'l~'VIVl?!el'UW'\J'U (Software Testing) 'l.lel.:JW'U'UL'UoLJel ct.rn - ct.b bVltl~~~'U11~'\J'U 
bb6'l~b41V1ti1~ ?!Piel. b~el 1Vt1~'\J'U?!1:1J11tl1oif.:i1'U1~el ci1.:iiitJ1~~'V15Jl1'\f'l 



' 

-Ci'.-

cr.~ tlf u'lhr~:ruu1bfl11~°£.f i flllG'l b ~ fltl1~ bil'LI~ fl tJ .n1~ m1tl1~ fl fl'Un':il fl 11.n 1F1fl1?16'11V1m1:1.JV1~.:i · 
' 'IJ ' 

fl1W1~6'lfl'U1~'U'U "1 

ct.ti 'iil~vl'1"1lfln1Vl'U~fl11ll1Kfl.:ifl11'1Jfl.:J1~'U'U (System Requirements Specification) bb~'LI.fl1~ 
m~bb6'loDm;JG'1 (Data Flow Diagram : DFD) bb~'U.fl1~bb6'l~.:Jfl11ll~lloW'U61~V111.:iim;1G'1 (Entity Relationship 

Diagram : ERO) ~':il'LI1'4mlloDfl~G'1 (Data Dictionary) 61rnfo1fi'~ (Source code) '1Jfl.:J1~'U'U bbG'1~1tl1bbmll 

Vl~fl'll ~&) ~~.:J 1 U1 bbmllYl b~ t11oDfl.:J tl'U fl11oW ~'U11~'U'U (i;1'1:iJ) fl :rJ fl fl11'U~Vl11bbG'1~~ bbG'11~'U'U F1
1

:rlfl fl111 oU.:J1'U 
'I 'U 'U 'U 

1~'U'U 1'LI1Ubb'U'Ubflfl6'111bbG'1~ Flash Drive 
'IJ 
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-(9)(9)-

~. C9J. ~ d1 tM1'U A11l.J tl11VIU1fl 1d~ fl~1 bb(;'l ~1 brld1~v11fifl1d'lh~ dJ'UPl fl t.lfl1 V'J fl1d'lh~ fle:J'U fl"il fl1d 

fl1Ae:J\91?11Vlflddl.J "1 • 

d.~'U'U 

~.kl .:i1'U.:i1~Vi· kl fit'.:i3..1eiu.fl1a1'U m b~eJ'U tl'url'~"il1n'J°''Wvl,.i;i.:i'U13..11'Ui;f ruru1 1~un' -a1a.:i1'U 

ri113..1n1Tv1tl'1rif .:iVi' CO) (Progress Report I) "il°1'U'J'U ~ bi;J
0

3.J rd'ei3..1hJ~~b~n~-a~ilnif Vi'ihif eiV11 

tl-a::neiu~1a 

rndw~'U1d~uu"1 

~-~.rn d1t.1-:i1'Um1ii n11vttl' 1mdfi fl~1 elel mb uu bb'1~W~'U1'a~'U'U\91J1"il?lel'U ri ru.fl1V'JoU ell.1'1 
• 'IJ 

'lh~ flel'U til1 tJ . 

~-hrn.(9) d1t.l.:!1'UA11Wl11VIU 1fl1dfl fl~1 elel mb 'U'U bb'1~W ~'U1VJ.:in'll'Ufl1J\9ldJ "il?lel'U 

11rumwU'm;J'1 (data cleansing) bb'U'UeJ\911'1.JiJ&l \911l.lb~el'U1'1J~n1vt'U~ 1~t.11-ti'bri~el.:J:i'.lelVl1.:JbVJA1Jri b~m\9l~t.1ii 
oUeliii;i 1'IXV'l~eliir:f1vi-rumdoJ11 'Li'lh~mi;ii:m 

'IJ 

~.hrn.~ d1t.1.:i1'Um1:1.Jn 11viiJ1 mdfifl~1 elelmb uu bb'1~W~'U1v.l .:in'll'Ufl1';ii11 boU1 bb'1~ 

u'LIViflie:iiii;i \911:1.J rndd1 t.1.:i1'Uoff e:i:1.Ji;i md'Li w fl elu n"il rnd 1 d.:i-:ii'Ud1 t.1ll r:f 1vt-ru b-.il1vi-U1~ ~'Li nu&i.:11'U til1'U-U'el:1.J'1 
'U 'U 'U d..J 'U 

~-hrn. GT! d1 t.l.:!1'U A11:1.J fl 11VIU 1fl1';i~ fl~1 e:Jel mb 'U'U bb(;'l ~w ~'LI 1-YJ.:i n'll'U.:!1'U'lJel.:J b-.il 1VltJ1~ 
1'\X?11:1.J1d~Vl1'U?lel'UA11:1.JAJ'U~1'U~fl~el.:J'lJel.:JoUell.J'1 

. 'IJ 'IJ 

~-~.Ci'. d1t.1.:i1'Um1iin11vi'Ll1md~fl~1 ele:Jmb'U'U bb'1~W~'U1d~uumd'Lid~mi;it:..1i;i bb'1~1bm1~v1 

oUel:l.J(;'l 'lh~flel'U~1t.I 
'IJ 

~.~.Ci'..C9J d1t.1.:i1'Uri11:1.Jn1Tv1-Ll1~fl~1 elelf1bb'U'U bb'1~W~'U1·VJ.:in'll'Wm';i'\.Jd~mi;it:..1mb'1~ 

1 brld1 ~vr-u el:l.J (;1 b vi el'lJ d~ blJ'U I"! fl tJ fl 19,"J fl1d'Lid~ flel'Ufl "il fl1d [}1 rie:i (91 ?11'\l!flddl.J J.:i 1 'Wd~ !Ku?! m'U'Lid~ flel'U fl1d 
'IJ ' 

?11'll1e:JM?l1Vlfldd:l.J b:U-:J~'U~ bb'1~.fl1V'JJ1l.l 1~t.1?11mdmb?1~.:it:..1i;il'i'1~1~ boli'U t:.J~Mfl1V'Jfl1dt:.l~M'U1.:J'11'LI (Partial . . 
Productivity) bb'1~t:..1~\91.fl1V'Jfl1dt:.l~Md1ii (Total Factor Productivity) ~:i'.lmdi11-Um;J'1~1'Uf)fl.lfl1V'JU"il-:ilt.1 
fl1';jt:.J~M ~1'Ubviri1'Ll1i;i~ ~1'LIV'J~.:i.:11'U bb'1~~1'U~.:Jbb1~~elii bU'Uelci1.:iuelt.1 m~1iiibrid1~'1A" b~mb?l~.:i1'!Xb~'LI 
t:..1i;im~vimiell'i'1~1~ bb'1~b ~e:i'lJd~bil'LIPlflt.1mV'Jfl1Jbb 'li.:i-LJ''U 1 'Llil&il'h.:i 1 

~-~.Ci'..~ d1t.1.:i1'Um1wi'11vi'Ll1md~fl~1 elelf1bb'U'U bb'1~W~'U1'fJ.:in'll'Wmd'lJd~ii1i;it:..1i;i 

bb'1~1brid1~v1-U'el~'1 r:f1V1i''Ut:..1~\91Jlf1l"l'lmi;id1:!.J.fl1A'q\91?11Vlfldd:l.Jfl1dt:.l~\91';i1t.l-:5'.:iVl1~ (Manufacturing GPP) 

b ~el 1 '!Xb ~'LI brl';i-!1?1~1.:Jfl"il fld';i:l.JVl1.:J bf"IJ~:Ofl"il el \91?11Vlfld';i:l.Jd1 t.l~'U~ 
"' ' 

~.hei'..rn ';i1t.l.:!1'UA11:1.Jtl11VIU1fl1';i~fl~1 elelf1bb'U'U bb'1~W~'U1VJ.:in'll'Lifl1';iD';i~:l.J1'1t:..1mb'1~ 

1bm1~'1A"-U'ell.1'1 ~1t.lbb'U'Ulil1'1el.:Jr:f1V1i''Ufl1JA1~fl1drul'i'1~1~ boli'U ~1'UAfl.lfl1V'JU "il-:5't.Jfl1';jt:.J~ (91 ~1'Ub VIA 1'LI b(;'l~ 
'IJ ' 

~1'UV'J~.:i.:11'U bb'1~~1'U~.:i bb 1~~el:1.J~'1.:i t:..1i;i 1'lel Pi' fl t.1mV'J bb'1~t:..1~ MmV'Jmd'lJd~flel'Ufl"il md mri-q M?11V1md:1.J 

~.hei'..Ci'. d1t.l.:!1'Url11l.Jtl11'\l!tJ 1 fl1dfl fl~1 elelf1bb 'U'U bb(;'l ~'IZ ~'U1Y1.:!n'll'LIfl1Jfl
0

1Vl'U~ 

1rid.:1?1~1.:in"ilmdiivi1.:i bf"!d~~n"il el\91?11'\l!md:l.J 1 'Wb :U.:i~ 'U~b ~el b ll'U melu 1 'Umdr\'1V1'U~-:il~v11bb mvi1.:i rn';ir:f 1d1"il bb(;'l~ 
"' . 

-:il~ bfl'UoUel:l.J'1 b ~el 1 m~oUel:l.J'1~ rl';iel'UA'1:1.J bb'1 ~?l~Vlel'U br!J.:!?1~1.:Jfl"ilflddl.JVl1.:Jbf"f';i~:Ofl"il el\91?11'\I! fldd:l.J 1 'LI b :U.:i~'U~ 
'U 'U 'I ctS 'I 

~.~.ct J1 tJ .:!1'U A11:1.J fl 11VltJ1fl1 Jfl fl ~1 el elflbb 'U 'U bb'1~'\Z~'LI1';i~'U'Ufl1d b '1f el :l.J hJ.:i '1) el ~'1 
. < • 

bb'1 ~-:5' ~bnu ,21'LI~ m,i,i;i ~ 1'U bf"!d~-'in "il -q M?f 1Vlfld';i:i.JJ1l.l fi .:i fl1d'IZ~'U1d~uuu~V11d-:5' ~md111vi5 Vi ?11ii1d~ W 
1hilt1m>1il ••il fM, J\J 

~ 
~"' ~! 



-(9)\v-

~.lv.er.(9) j1 tM1'Wfl11:1Jn1:rv1tl'1rnj~fr1~1 elelmb uu bb'1~~~'U1~.:i noU'Ufl1jb ~el:IJ btMoLJel:IJ'1 
" ~1t.J Application Programming Interface (API) "'il1m~'U'U'11'LIVl~el'Vl't..ht.1.:i1'U~b~t.11offel.:1 

~-lv.~.lv j1t.J'11'Wfl11:1Jn11V1tl'1rnj~fl~1 elel mb uu bb'1~~~'LI1~.:i n-ti'l.Jrnjb~el:IJ 1t.1.:ioff el:1J'1 
" "'il1fl~1'UoLJel:IJ'1'1Jel'1 m~VJj1'1el~r;11Vffl'j"j:IJ b off1G'1~1'UoLJel:IJ'1'1Jel'1j~'lJ'U'11'Ub ~el 1 m 'Ufl1j'lh~mmm b 'li'LI oLJel:IJ'1~1 -if 

d.9 'U q 'Ud.9 'U 'U 

1'Ufl1j~(1lvl1~~~.fl1'V'lfl1j~~~ bb'1~oLJel~'1~'U 1 ~b~t.11oLJel'1 
~.iv.er. r;n j1tJ'11'Ufl11:IJn11Vltl'1fl1 jPI' fl~1 el el flbb 'U'U bb'1~vr~'LI1-W '1n-ir'Ufl1j"iJ(11fl1 j 

~1'Wi el:i.J'11 ~6'f1:1J1jmel.:if ui el:IJ '1 ~'1 fl1j'th~fl el'U n"'ilfl1j b j'1'11'LI brn ~.rr el:1J'1vib~ m.LJ'el.:i b Yi ffw11 u uwm'1~'1 
d.9 'U 'U . 'U 

1 bflj1 ~ i.4u j ~ bil'LI ~fl t.1n1'V'l n 1 fl el~ ?11 Vlfl jj:IJ 
' 

~.iv.er.IS'. j1t.1.:i1'Wm1:1Jn11V1'W'1 fl1j~ fl~1 elelmb uu bb'1~~~'U1-W.:ini'Umj'\J~V11j"iJ (1lfl1j 

~vit b'li'LI fl1j'1Jelel'4t1J1~/fl1jel'4t1J1~1-if API fl1jbtl'U log fl1jj1t.J'11'LI~'1fl1j1-if.:11'U API bll'W~'LI 
~.iv.er.er j1t.J'11'Ufl11:1J n 11Vltl' 1 fl1j~ fl~1 elelflbb 'U'U bb'1~~~'U1-W .:in-ir'LI fl1j1 ~'U~ fl1j 

Application Programming Interface (API) b'l··~fm~mb'V'lj'.LJ'm,i,'11~nuV1t11t.1.:i1'U.fl1flf~ .fl1flbelfl'1l'LI bb'1~ 
V1t11 t.1.:i1'Uv1 bM m.LJ el.:i n1t.11~ bb 'U1u iju&l ujj:1J1iiu1'1-LJ' el~ '1.fl 1fli'~~1:1.J bb 'U1vi1.:1'1J el'1'V'Jj~j1'1Ju t1JrY&1 rn ju ~V11j 
bb'1~fl1j1~'U~fl1W1flf~~1'Uj~'\J'U~~~'1 'V'l.121. lvctt:Jlv '1Jel.:!ci'1'1.!fl'11'U~~'LI1f~'U1'1~~~'1 

~ ~ 

ii i.I 4 Q.I iJ' .d al .c::i. 

~.Iv. b j1t.J'11'Wfl11:1Jfl11Vl'U1fl1j\21fl~1 elelflbb 'U'U bb'1~'V'l~'LI1W'U'Ubb?lt11'1~'1'1Jel:IJm 'V'l el uj~b:IJ'U 
" ~ flt.J.fl1'V'l fl1jUj~ flel'Ufl "'il fl1j.fl1flel ~?11V1mj:1Jci'1V1f rnHuu~ fl1j (Front End) b-li'LI b"5' 1V1tl' 1vf ci'Tu fl'11'LI 

' " el~?J1Vtmj:1J"iJ.:1V11t11 ~ '\.Jj~flelu rnj1 'l.Jj1t.1:'Wvr ·th~'1l1'1l'LIYr11 u bb'1~b"5'1V1tl'1vi ~unu&1.:i1'U#\'1'Uoff el:1J'1 (Back 
't 'U 'U d..J 'U 

End) bt11 t.1-W' ~'LI1 ju bb uu fl 1jbb?lt11'1~'11~6'f 1m jf;l'\.Jf u b tJ i t.J'LI j tJ bb uu f11j bbMM ~'11#1 Vl'11 fl Vim m1 ~ b 'li'LI 
" " 6'f1'1J1el~6'f1V1mj:1J ~~~.nru611 'll1.:inm Vl~elj1t.J:'Wv1 bll'LI~'LI 

' iJ' 5IJ' 4 Q.I QJ ~ !V 

~.\v.Q'JI j1t.J'11'LI m1:1Jfl11Vl'LI1 fl1j\21 fl~1 elelmb uu bb'1 ~'V'l ~'LI1j~'\J'U"'il t1l bfl'U bb'1 ~j1'\Jj1:1J ~1'LI'1lel:IJ'1 
. ~ " 

#\'1'W b\21j~~il"'il el ~6'f1V1mj:1J bb'1 ~B" 'LI ., v1 b~ t.11.LJ el'! bt11t.11 ~Iii' t1l bnu~1'LI.LJ' el:IJ '1~1:1.JiK fl~ru~ fl1jtl'1b -U 1-U el:IJ '1 bb'1 ~ 
d.9 q I d.9 'U 'U 

bflj'16'f-r1.:ioffel:1J'1 ~'1"'il1flfl1jtl1boLJ1oLJel:IJ'11'WjUbb'U'U manual input bb'1~ import file j1:1Ji1'1f11jb~el:IJbt.1'1"'il1fl 
" " '\} 

~1'UoLJel:IJ'1'1Jel'1flj~VJj1'1el~6'f1Vffljj:IJ 
~ " ' 

~.rn .:i1'Wnt11Vi
0 

rn i;i.:ia.ieiu.n1v1'W b b~eJ'W tl'url't1l"il1n1''Wvi'i;:i.:i'W1a.11'Wiruru11~bbn' -;i1v.:i1'W ., ., 
'°111a.iti'11vitl'11"1f .:ivi' ~ (Progress Report II) 1i11'W1'W er bli'l

0

a.J -w-feia.i1v.J~~biln'Vl';ieJUmf vi'~kd'eivi1 
th:::nmJt111v 

~.rn.C9l ~'Wbb'U'U (Prototype) fl1j~~'U1j~'lJ'lJ~j1"'iJ6'fel'Ul°!ru.fl1'V'loLJellJ'1 '\.Jj~flel'U~1t.J 

~.r;n. (9).(9) ~'LI bb uu (Prototype) fl1j'W' ~'U1-W.:in-ir'LI fl1j~j1"'iJ?lel'U fl run1'V'li el:i,Jf;l (data 

cleansing) bb uuer~ 1'!.JJY&l ~1:1.Jb~el'LI 1 '1lv1 fi'1V1'Ut11 1t11t.11 ibfl~el.:iiielvi1.:i b VJ flu fl b ~ m~~t.1:1.Joff el:i,J'11 ~'V'l-rel:1Jci'1V1fu 
fl1jtl11 tJtJj~:l.J1(;'1~'1 

~.r;n.(9). \v 19i'mb uu (Prototype) fl1':i~~'U1-W .:in i'Wm':ii.11 b -U1 bbf;l~u'UVi n-U el~f;l~1:1J fl1':i 

j1 t.1.:i1'Uoff el:1J'1 rn':iu':i~nelu n"'il rn':i 1 i.:i.:11'U':i1 t.1:U G'11V1fo b -:il1V1tl'1~~u nu&1.:i 1'U~1'Woff mm 
'U 'U d..J 'U 

~·.r;n.(9).,r;n 19i''Ubb uu (Prototype) rn':i~~'LI1-W.:in-ti'U.:11'U'1Jel'1 b~1Vltl'1v11 ~?J1:1Ji':if;lV11'W6'f el'U 
,, ,, ,, 

fl11:1Jflj'\Jf;l1'Uf;lfl~el'1'1Jel'1'1Jel:IJ'1 
" " . 

~.r;n.\v ~'Ubb'U'U (Prototype) fl1':i~~'W1':i~'U'\Jfl1jU':i~:l.J'Jf;l~'1 bb'1~1bm1~i.4oifeilJ'1 U':i~ffeJ'U~1t.J 

~.r;n.\v.(9) ~'Ubb'U'U (Prototype) fl1j~~'LI1-W.:in-tl'LI rn':itJ':i~:1J1'1~mbf;l~1 bfl':i1~'!A'oif el:i.J'1 b ~el 
tJ j~ bil'LI Pl fl t.J.fl1'V'l fl1jU'j~ nel'Utl "'il fl1'j .fl1 fl el ~?11VI fl'j"'j:IJ vf .:i 1 'LI':i ~11l'U6'f f;l1'U U':i ~ flel'U f11j 6'11'111el~6'f1VI fl'j"'j:IJ 

' ' 
b~.:i:'LIVi° bb'1~.fl1'V'l':i1:1J bt11t.J?l1:1J1':imb?lt11'1~'11'11~1't11 b-d'LI ~~~.fl1'V'lfl1':i~~~u1.:iG'11'U (Partial Productivity) 

bbf;l~ ~~~.fl 1'V'l fl1 j~ ~ ~ ':i1 :IJ (Total Factor Productivity) VJ' :O' fl1 ':ii.11-U el:l;J f;l ~ 1'LI fl, run 1 'V'lll "'il Iii' t.J fl1 ':i ~ ~ ~ 

. ~~~ 
.~\;('#"\ ~ 

J~ '71 )Orv~ 



-(9)bfl-

~1'Ub Vlfl 1'W1~~ ~1'U'V'Ji;r.:i.:i1'U bb~~~1'U~.:Jbb1~~€l:w blJ'UtJ~1.:iirtJCJ :w1~1:wibA11~vi' b~mb?f~.:i11Xb'Mmmm~VltJ~€l 
\911~1~ bb~~b~Btl"J~b:Wul"i'flCJfl1'V'Jfl1'Jbb '11.:i-U''U 1 'LI:W~~1.:i 1 

~.rn. ~-~ l'i''Libb uu (Prototype) fli'Jtilr WJ'U1'1hf .:in otl'U fl11tl1~:w1~~~ bb~~ibm1~vi''ll B:W~ 
" 

i1V1f u ~~ 191.fl ru61'l:w1m1:Wfl1fl~ 191?f1Vlfl'J'J:W fl1'J~~ 191'J1CJ ~.:i'Vl1 ~ (Manufacturing GPP) b ~ B 1'IXb-M'U1A'J.:J?f~1.:J 
.:::i. .:::i. ~ d 
fl"il fl 'J'J:W VI 1-:Jbl"l 'J~:Ofl"il €l 191?f1'\11fl'J'J:W11 CJ'V'J'U VI 

"' ' 
~.rn. ~. rn vi' 'LI bb u u (Prototype) fl1"JtilrWJ'LI1'\h! .:in otl'U fl 11tl1~:w1 ~~ ~ bb~ ~1 bA11~tA' 'll B:W~ 

v " 

~1mb uu~1~B.:ii1V1f um1A1~micl~1.:ff 1 ~ b"1i'LI ~1'UAtufl1'V'Ju"il~CJm1~~ 191 ~1'Ub'VlA 1'LI1~ ~ ~1'U'V'Ji;r.:i.:i1'U 
' bb~~~1'U~.:Jbb1~~€l:w~?i.:i~~~Bf'i'flCJfl1'V'Jbb~~~~l91m'V'Jm1tl"J~fl€ltJn"ilm1fl1A€ll91?f1V1m1:w . . ' 

~.rn. ~.cs:'. vi' 'LI bb uu (Prototype) fl1'J~WJ'LI1'1hf .:i n-il''U fl1'Jrl1Vl'U ~ 1m.:i?f~1-:in "ilfl'J'J:WVl1.:J 

bl"l1~:on"il €l l91?f 1V1m'J:w 1 'Ub "B.:it'ff 'U~ b ~€) b l1 'Um Bu 1 'LI m1n1V1'U~~ ~v11bb 'W1V11.:im"Ji1"J1 "il bb~~~ ~ bnu'll B:w ~ b ~ B 1 'IX 
"' ' " 

1~'ll €l:W~~fl'J€ltJfl~:Wbb~~l;'f ~VJ€l'U 1A'J.:J?f~1.:J fl"il fl'J'J:WVl1.:Jbl"l'J~:Ofl"il €l 191?f1Vlfl'J'J:W 1 'W b "15.:i~'U~ 
'U , d.9 ~ 

., ( ) ., "'1,, OJ«! ,, 
~.rn.rn 191'\.JbbtJtJ Prototype fl1'J'V'JWJ'W1'J~tJtJfl1'Jb'll€l:W CJ.:J'lltl:W~ bb~~"il~bfltJ:01'U'll€l:W~ 

" "' " 
~1'W bl"li~:on"il €ll91?f1V1m1:w11:w'1.:i mi~W.Jm"Ji::uuu~V111~ ~m"J~VIB ~?f 1:w1w~1 b f.i'U m11~ ~.:id 

"' ' 
~- rn. rn. (9) vi' 'Wbb uu (Prototype) fl11tilr WJ'W 1w.:i n-il''U fl1'Jb ~ €l:W 1CJ.:i'll €1~~~1 CJ Application 

Programming Interface (API) "il1fl'J~tJU.:J1'WVl~€l'V!i.11CJ.:i1'U~b~CJ1'1l€l.:i 
~.rn.rn. ~ vi' 'Wbb uu (Prototype) m1~ WJ'U1'lhf .:in-il''Ufl1'Jb ~ B:W 1CJ.:i'll B:W ~"il1fl :01'1.J'll B:W ~"11€1.:J 

" "' 'U 

flW'Vl'J1.:J€1191?f1Vlfl'J'J:W b 'll1?i:o1'U'1l€l:W~'ll€l.:J'J~tJU.:J1'Wb ~€11 m 'Wfl1'JU'J~:w1~~~ b "1i'W 'll€l:w~~1 m 'Wfl1'J~~v\'1~~191 
'l 'Ud.9 'U 'U 

.:::i. iJ d dd iJ 

fl1'V'Jfl1'J~~l91 bb~~'ll€l&J~€l'U 1 'VlbflCJ1"1J€l.:J 

~.rn.rn.rn l'i''W bb uu (Prototype) fl1'JtAi'WJ'U1W.:Jn-il''W fl1'J~ ~fl1'J~1'W'll€1~~ 1 '1X?f1:!.J1'Jtl'J€l~ fo 
'll B:W~ ~~ m"Jtl"J~ fl BU f1"ilfl1'J11.:i.:i1'U bb~ ~.rr B:W ~~ b~ mi €1.:J b ~ m.111tltl1~m~ ~~ 1 bm1 ~'IA'tl1~bil'Wf'i' fl CJfl1'V'J 

'U " 

~.rn.rn.cs:'. l'i''WbbtJtJ (Prototype) fl1'J~WJ'W1'lhf.:in-il''Um1u~V11"J~~m1~'Vlg b"li'W fl1'J'll€l 

m~qJ1191/fl1'J€1'4qj11911-li' API fl1'JbfltJ log fl1'J'J1CJ.:J1'U~~fl1"J1i.:iTW API blJ'U~'U 
~.rn. rn. ct 191" 'Ubb u u (Prototype) fl 11'V'J.,WJ'LI1 ~ .:i n 'll., 'LI fl 111iu~fl11 Application 

Programming Interface (API) b-w'·m~mb'V'J~'llm;J~hfnuV1ti1CJ.:i1'Ufl1Af~ fl1flb€lfl'll'W bb~~Vl-u'1CJ.:J1'W 
vt bn. CJ1 'll €1.:i fl 1CJ11>i'bb 'LI 1tJ!]"u&\'511:w1iiu1~'ll€l~~fl1 fl -r ~m mb 'LI 1VI1-:i "11€1.:i'V'J1~11'/lu qi '1J&l fl 11u ~VI 11 

bb~~m111Xu~m1fl1A~:o~1'U1~uu~~VI~ 'V'J.?f. ~ctti~ 
"' 

'lltJ.:iG11t!fl.:i1'U~WJ'U1~:ou1~~~VI~ 
"' 

~.rn.cs:'. ~'Ubb uu (Prototype) fl1'J~WJ'W1'J~tJUbb?f~.:i~~'ll €1~~ b ~ Btl"J~bil'Wf'i' flCJfl1'V'J m"Jtl"J~fl€ltJ 
n "il fl1'J fl1fl€l 191?f1Vlfl 11:wi1V1f rnf f uu~ fl1'J (Front End) b "If 'LI b"5' 1VltJ 1vf '111.T fl.:J1'W €l 191?f1Vlfl'J'J:W~ .:i'Vl1 ~ 

' 'U ' 

~tl'J~fl€ltJfl1'J 1 'W'J1CJ~'W~ tl1~'1l1'1l'Wv\'11 tJ bb~~ b~1VIU1~~tl nu~.:i1'W~1'W'll€l:w~ (Back End) 1~CJ~WJ'W1'JUbb uu 
'U 'U d..J 'U 'U 

m"Jbb?f ~.:i~~ 1 'IX?f1:w1111tlf rn tl~ CJ'W 1tl bb uu fl1'J bb?f~.:i~~ 1~ V1~1 fl Vim CJ ii~ b "1i'W ?f1"1J1€l 191?f1Vlfl'J'J:W ~~ 191.fl ru61'1 
. 'U ' 

oii1.:ib1m Vl~€l'J1CJ~'W~ blJ'Wl'i''W 
I.I Q.J' IV ~ ii iJ .:::i. 

~.rn. ct 191 'Ubb uu (Prototype) fl1 'J'V'J WJ 'W1'J ~u tJ"il ~ bfl u bb~ ~ 'J1tJ 11:w ~1 'W'll €1~ ~ ~ 1'\.J bl"l'J~j1 fl"il 

€1191?f1Vlfl'J'J:Wbb~~~'U 61 ~ b~ CJ1i€l.:J 1~CJ 1,X~~ btltJ:01'Wi€l:W~1911:Wi;r fl~W~fl1'J1.J1b 'll1'll tl:W~ bb~ ~ 1A'J.:J?f~1.:J'll tl:W~ 
~ I d.9 'U 'U 'U 

~.:J"il1fl m1il1b 'll 1'll €l:W~ 1 'W'JU bb uu manual in put bb~~ import file 'J1:W~.:Jfl1'J b ~ tl:W 1CJ.:J"il1 fl :01'W'll €l:W ~'ll €1.:J 
'U 'ti d.9 'U 

- flWVl'J1.:J'Q191?f1Vlfl'J'J:W 

c;.cr .:i1'U.:i1~~ er fif.:i:ue:iu.n1E.Jb'W ~ b~eJ'W tl'rnl'~'11n1'W~.:t'W1:1Jb'Wli1'ruru1 l~bbri ., ., 

~.cs:'..© 'J1CJ.:J1'WuUtJ?f:W~'Jcl (Final Report) ~1'W1'W ct b~:W 'V'J~B:w1'Vl~Bb~fl'Vl':rnf.ifl~ ~ilb'ifBVl1 
U1•nvull1" Ay ~ 

;:_~w Y 
L ~/, ~-



-(9)~-

~-~.(9).(9) i:.Jr:lfl11~1btl'U-:J1'Ubbr:l~'UVli:l1D'lJeMbb~1:1~1X1oifel~1:W11cM1'Ufn1:W~'UVlif1 
' ~-~.(9).~ i:.Jr:lfl11~\11~-!lbbr:l~Vl\1li:lel'U1~'1.J'U (Software Testing) 'lJel-!11~'1.J'U1'Uoifel er.rn - er.b 

1t1lCJ~-W(9)..J'U11~'1.J'U bbr:l~b~1Vlif 1~ i:ll"lel. b ~el 1Vf1~'1.J'Ui:l1:W11tl1-ff ·:n'U 1~el~1-:iiiLJ1~~Vl~.fl1'V'l 
'IJ . 

~- ~.(9).Ql i:.Jr:i fl11'Li'f 'ULJ1-:i1~'1.J'Ulbfl11~~oif eliJr:i b Vi el'Li1~ b:iJ'Ul"l flCJ.fl1'V'lm1LJ1~ flel'U nlilm1 
' 'IJ 

~-~.(9).~ i:.Jr:im1el'U1:wri1CJVlel\1lel.:ir1m1:w~~1'Um11.u.:i1'U1~'1.J'U i 1 Vlbbn b~1Vlif 1vl~ \11 bbr:i 
'U . 'U 'U 

1~'1.J'U (Adm in) 1t1lCJii~boLJ 1~1:1.Jel'Ui:W bbr:l~/Vl~elel'U1:W~1'U~ el~ b~ flVlieltl fli ~1:wm1:w m1m Vl:IJ1~i:l:W'lJel.:J 
'IJ . 

i:lm'Um1ruulillilu'U 11:wn'U"il'1'U1'UhiifelCJfl1°1 er A'U 
' 

~- ~.(9).er (:.J 1:1 fl11el'U1:W ci1 CJVlel\11el.:Jrlm1:wf~1'U fl111.ff ..:i1'U1~'1.J'U i 1 Vf bbn b~1Vlif 1~?!1ir fl..:J1'U 
'IJ 

bl"l1~~n"ilel~i:l1Vlm1:WVl~m~1VJif1vl~LJntl'~..:i1'U~1'Uoifel:wr:i (Back End) 1t1lCJii~boif1~1:Wel'U1:1.Jbbr:l~/VJ'1e:iel'U1:W 
o.s 'I 'U d..J 'U 'U 

~1'U~el~b~flvi1eltlflim:wm1:wbVJm~i:l:w'lJel.:i~m'Lim1ruu"il"ilu'LI 11:wn'U"il'1m'LI1:i.ii!elCJfl11 (9)0 A'LI 
' 

~- ~. (9). b (:..! 1:1fl1)el'U1:1.J tl
1

1 CJ Vl el \11 fl11:W f fl111-ti'I1'U 1~'1.J'U.ilf ~ (9)..J'U 1 ef 'LI1 ~ bbfl
1 

(:..lb -ti ..:J1'U 
'IJ 'IJ 

"il1flVJ'Ll1 CJ..:J1'Uvl b~ moif el..:i 1 'U1~~'1.J~'Wvl 1\11CJii~boif1~1:1.Jel'Ui:W bbr:l~/Vl'1elel'U1:W~1'U~ el~ b~ flVlieltl fli ~1:wm1:w 
'IJ 

m1:wbVJ:1.J1~i:l:w'lJel..:Ji:lm'Lim1ruu"il"ilU'U 11:wn'LI"il'1'LI1'U1:i.iii'elCJfl11 ~o A'LI 
' 

~-~.(9).giJ oifm)1VJ'U\1lfl11:WtKel.:ifl11'lJel..:J1~'1.J'U (System Requirements Specification) 

~-~.(9).~ bbi:.J'Ufl1'V'lfl1~bbl:loifel~r:l (Data Flow Diagram) 

~.~.(9).~ bbi:.J'Ufl1'V'lbbi:l\11..:Jfl11:W~:W~'UTI1~Vl11..:ioifel~r:l (Entity Relationship Diagram) 

~.~.(9).(9)0 'V'l"il'U1'Ufli:Woifel:Wr:l (Data Dictionary) 
' 'IJ '1" d1iJQ.1 1{ ~.~.(9).(9)(9) 61lmi:l fl\11 (Source Code) 'lJei..:J1~'1.J'UVl \1l'V'l(9)..J'U1'lJ'U 

~-~-~ 1LJ1bbrn:WVJ~el'll\1l~t1l~..:i1 LJ1bbrn:w~b~CJ1oif el..:in'Um1-W(9)..J'LI11~'1.J'U (ti'1il) 
' 

~-~.rn ririelfl11'1.J~Vl11bbr:l~\1lbb1:11~'1.J'U "il'1'LI1'U er b~:w ('V'lfel:w1'rM'~b~flVl1el'LlflG1) 
'IJ 'IJ 

~-~-~ firielm11-tl..:i1'U1~'1.J'U "il'1m'U er b~:w ('V'lfel:w 1 vJ~~b~flVlieltlfli) 
'IJ 

~-~.er 1~'1.J'U~111ili:lel'Ufltu.fl1'V'loifel:wr:i u1~flel'U~1CJ 
' 'IJ 

~.~.er.(9) YJ'..:in'll.,'Lifl11~11"ili:lel'UflttJ.fl1'V'l-li'el:wr:i (data cleansino) bb'U'Uel.,~1mrn 
' 'IJ :::> 

~1:w b1el'LI 1 'lJ~n1Vl'LI\11 b\11CJ 1 ibfl~el..:irielVl1..:Jb viAtlfl b~m~~CJ:woif el:wr:i 1 Vf'V'lf el~?i1VJfom1il11 LJLJ1~mr:ii:.Jr:i 
'IJ 

~.~.er.~ ~..:i noti'U m1il 1b .if 1 bbr:i ~tl''LIVi fl-if el:w r:i~ 1:w m 111 CJ..:i1'U-LJ' el:wr:i m1LJ1~ flel'U n lil m1 
'IJ 'IJ 

11.:i..:i1'U11CJu ?!1VJ'frn~1VJif1~~LJ~tl'~..:i1'U~1'Uoifel~r:i 
~-~-er. Q1 ~..:Jflotl'U..:J1'U'lJel..:J b~1Vlif 1m Vf i:l1:1.J11t1Vl1'Ui:lel'Ufl11:Wfl1'1.J tl1'Utl fltKel..:J'lJel..:Joif el :Wr:l 

'IJ 'IJ 

·.I ""' '" .1 " ~-~.b 1~'1.J'Ufl11u1~:W11:li:.Jr:l bb1:1~1bfl11~Vl'lJel:Wr:l u1~flel'U\111CJ 
'IJ 

. ~-~-b. (9) ~..:in otl'LI m 1LJ1~:w1r:i i:.Jr:i bbr:i~1 bfl11~~oif el:W r:i b Vi el'Li1~ bii'Lil"i' fl CJ.fl1'V'l fl11LJ1~ fl e:i'U 
'IJ 

nlilfl11.fl1flel~l:l1VJm1:w ~..:i1'LI1~~'1.Ji:ltn'U'i.J1~flel'Ufl11 l:l1'lJ1el~i:l1Vlm1:w b~..:iiff'LI~ bbr:l~.fl1'V'l11:w bt1lCJm:w'i1ti 
' ' 

bbi:l\11..:Ji:.Jr:i1'11€1't1l b'li'LI i:.J~~fl1'V'lfl11i:.J~~'U1..:J61°1'U (Partial Productivity) bbr:l~i:.J~~fl1'V'lfl11i:.J~~11:w (Total 

Factor Productivity) VI' :iJ' fl 11111-li el:W r:i ~ 1'U fl tu.fl 1 'V'lD lillil., CJ fl11 i:.J~ ~ ~ 1mvifl1 'LI fa~ ~ 1'LI'V'l 1:l., ..:i..:i 1 'LI 
'IJ ' 

bbr:i~~1'U~ .:ibnt1l!K el:w b ll'Liel~1..:iii'elCJ m~1:wibF111~~ b Vi mbi:l\11..:i1 Vf b ~'Ui:.Jr:im~viu~el1'11€1\11 bbr:i~b Vi el'Li1~bil'LI 
1'1flCJ.fl1'V'lfl11bb 'li..:i-rr'LI 1 'Wil~~1..:J "l 

~-~. b. ~ VJ' ..:i rf 'll'LI fl 11'\J 1~ :w1 r:i i:.J r:i bbr:l ~1bf!11 ~ vf i ellJ, r:i ?1°1 Vl'f u i:.J ~~fl., ru svf :w1r:i 11:w 

.fl1fl~ ~i:l1Vlfl11:Wfl11i:.J~~11CJ1il..:JVl1t1l (Manufacturing GPP) b Vi el 1 Vlb ~'LI bf11..:J?lf 1..:Jfl"ilfl11:WV11.:Jbl"l1~]fl"il 
., ' 

"" "' el~i:l1Vlfli1:W11CJ'V'l'UVl 
' 



-C9)ct-

~.@:'.. b.Q1 -W.:i n-tl'Wmitb~m61e-imb61 ~1 bfli1~·1,Hf el:w61 ~1 mb uu'<il 161el.:i6'11Vlfu fl1ifl1vi miru 
~ . 

1'11:ff 1 vi b 'li'U ~1'Uflrum'Wi1'1~ t.1 mie-i~ l'1 ~1'Ubvifl 1'U 161 ~ ~1'U'W~.:i.:i1'U bb61~~1'U~.:ibnvi~ el:wvili'i.:ie-161 ~ell3i'n t.1n1'W ' . 

bb61~e-!~1'1.fl1'Wfl1TUi~f1el'Ufl'1f11i.fl1flell'16'11'Vlf1ii:W 
' 

~.@:'.. b.@:'. v.1.:i noU'Ufl1irl1'Vl'U~bflj.:J6'Jf 1.:Jfl'1mi:WVl1.:J bl"li'l'f\ifl lilel \916'11Vlmi:w1 'U b'ii .:J~'U~ ... ' 
b ~ m U'U mel'U 1 'Wmi n1'V!'U vi~ viv\'1 bb 'W1Vl1.:Jfl1i6'11i1 '1 bb61~~ vi bnu.Uti:w 61 b ~el 1 'Vl'1~-U'el:w61vi melu fl61:W bb61 ~6'1~Vi' el'U 

~ ~ ' 
1fli.:i6'1~1.:in1ilmi:wvi1.:i bl"li'l.'1\inlil el\916'11'\llmi:w 1 'Wb <ii.:ivr 'W~ ... ' . 

~.@:.In! j~'LJ 'U f11 j b ·Ir' el :w bt.l.:J oU el :w 61 bb61 ~ '1 ... vi b n 'U \i1 'UoU el :w Ml 1'U bl"l j'l'f\itl '1 el \916'11'\ll mi:Wi1:W fi.:i 
'U d.3 . 'U d.3 , 

f111~w.J'U1i~'U'U'U~'Vl1i~vifl1i~Vlt ~6'11:W1it1~1b'Ll'Ufl1i1~ lii'.:id 

~.@:.In!.® v.1.:ini'Wfl1ib~el:Wbt.1.:i61Tm;J61~1t.1 Application Programming Interface (API) 
..:!.\I I d d V 

'11 m~uu.:i1'U'V!iel'Vl'U1 t.1.:i1'UVJbn t.J161Jel.:J 

~.@:'..In!. k> .y.i .:in otl'W fl1 j b ~ el:W bt.I .:i.LJ el:W 61 '11 n \i1'WoLJ el:W 61 "lJ el .:i m ~ Vl j1.:J el \916'11'\ll mi:w b .u 16'1 
'll d.3 'll q 'U 

\i1'WoUel:W6161Jel.:Ji~urn1'Wb ~el 1-lil 'Ufl1i'th~m61e-i61 b 'li'W -U'el:w61ffi-li'l 'Ufl1i~vivhe-i~ 1'1.fl1'Wfl1ie-J~l'l bb61~oLJel:W61~'U ., 
d.3 'll cu 'll I 
d d ii 

Vlbf1t.1161Jel.:J 

~.@:'..lrl.Q1 v.1.:ini'Wn1i"ilvimi\i1'U61J ern611 V!6'11:w1imel.:ifu.LJ el:W 61 e-161 m1th~ nelu fi'1 mi ... ~ ~ 

11.:i.:i1'U bb61 ~-U'el:wffv1b~t.11-U'el.:i b ~m.h 1thh~m61e-J61 1 bfli1~~tJi~ blJ'UPl n t.1m'Wm flell'16'11'Vlf11i:W 
~ ' 

~.@:.In!.@:'. v.J .:in otl'W f11 i'U ~'Vl1i"il vi f11 i~Vl ef b •1! 'U f11 i"lJ elel 'U ru11'1/f11iel'U ru11'11 oU API 
q Q.I , v 

f11ibtl'U Log f11ii1t.1.:i1'Ue-161mi1-li.:i1'U API bU'UcX'U 

~.@:'..lri.et -W.:in-tl'Wmi1Vfu~mi Application Programming Interface (API) b~me-imb'W~ 
.u el~611 Vltl'U'V!ti1 t.l.:J1'U.fl1flf ~ .fl1flbel f1"ll'U bb61 ~'V!t.11 t.l.:J1'U~ b~ t.11oLJel.:J .fl 1t.I 1cXbb 'U1tJnu~Lijj:lJ1fi'U161oLJel~61.fl1 fl f ~ 
1'11:W bb 'U1 Vl1.:J"IJ el.:J 'W j~11"lltl ru ru~ f11 j'LJ ~'Vl1i bb61~f11i1V('U~n1i .fl 1flf\ie-!

0

1'U j~'LJ'U ~ ~ vfo 'W .1"1·. k>ctbk> 
"" ... 

61Jel.:i6'11t!n.:i1'U~w.J'U1f\iu161~~Vi61 ... 
~.@:'.. ~ i~uu bb6'1vi.:i e-161-U' el:W61 b ~ eltJ i~ blJ'U 131 n t.1.fl1'W mitJi~ nelu nlil min 1flel l'16'11'V!mi:w6'1°1'V!fu 

~ ' 
~fuu~fl1i (Front End) b"li'U b~1'V!1!1vi6'1"1t!n.:i1'Well'16'11'Vlmi:w"il.:i'Vl1vi ~tJi~f1el'Uf11i1'Ui1 t.1-vr'Wvi UW"ll1"ll'W 
~ ' ~ 

'*11 tJ bb61~b-.il'1'V!1!1vi ~tJ5u&i.:i1'U~1'U-U'm;J61 (Back End) 1vit.1~w.i'U1~tJ bb uufl1ibb6'1vi.:ie-i611 vt6'11:1J1ititJfrn tJ~ t.J'U 

iUbb'U'Uf11ibb6'1vi.:ie-i611~'Vlmn'Vlmt.1:W~ b'li'U 6'1161J1ell'16'11'Vlmi:w e-i~l'lnrusv1 'li1.:inm 'Vl~m1t.1'1ff'Uvl bU'UcX'U 
~ ' 

QJ c:.: v v o:::t. d dd v 
~.@:'..~ i~'U'Ulilvi bnu bb61~i1'Ui1:W~1'U"lJ el~ 61 vi1'U bl"li'l'f~n '1~1'16'11'\ll mi:!Jbb61 ~el 'U 1 vi bn t.11"ll el.:J 

1vi t.11 Vf ~vi btl'U\i1'UoUel:W611'11:W~ n'l.'1ru~mii1'1b .U1-U'el:w61bb61~1m .:16'1{1.:i.U el:W61 -#.:ilil 1nmii1'1b.U1-U el:W 611 'UitJ bb uu 
d.3 'U 'U 'U . 'll 'U 

manual input bb61~ import file i1:Wfi.:Jf11ib~el:W bt.l.:J'11f1\i1'UoUel:W6161Jel.:Jm~Vli1.:Jell'16'11'Vlnii:W ... ~ ' 

.:::i.1.:::::..ooJ ii 

~. nTH um:m.1 b.:J'U"1'Vl';i'U.:i1'Wi11.:i 

mibun"ii1m~'U611'Vlfrn1'U-.il1.:i bbti.:ibll'U @:'. .:i1vi 1vit.1~1-.il1.:ibb~61~.:i1vi'1~"ii1t.11'11:wn1'Vl'Uvinm ~.:id 
~-® .:i1vivi C9l bU'U'<i1'1m'Ub~'U1'U5m1~elt.161~ k>o 61Jel.:J1.:Jb~'U~1-.il1.:i~.:i'V!:wvi bdel~fu-<il1.:ili'i.:i:welrn1'U.:i1vivi C9l 

mt.11'U C9) b~el'U t!utl'vi'11n1'U61.:J'U1:W1'Ur;1ruru1 bb61~flru~mi:Wf11il'li1'1fo~6'1vib-M'U"lleltJfrn1'U.:i1vilii'.:in~11bb~1 
"" ' 

~.k> .:i1vivi k> bU'U'<il1'U1'Ub~'U1'UB\9111{elt.161~ Q1cr 61Jel.:i1.:ib~'U~1-.il1.:i-#.:i'Vl:wvi bdel~fu~1.:i?i.:i:welrn1'U.:i1vivl k> 

mt.11'U Q1 b~el'U t!utrvi'11n1'U61.:J'U1:W 1 'Ur;1 ruru1 bb61~flru~mi:Wf11il'li1'1fui6'1vi b '!'.1'U~eluf rn1'U.:i1vilii'.:in~11 bb~1 
QI QI , • 

~.Q1 .:i1vivi Q1 bU'U'<il1'U1'Ub~'Ul'UBl'li1~elt.J61~ Q1o "llel.:i1.:ib~'U~1-.il1.:i~.:i'V!:wvi bd·el~fu~1.:i?i.:i:welrn1'U.:i1vivi Q1 

mt.11'U b b~el'U t!utl'vi1i11n1''U61.:J'U1:w1'Ur;1ruru1 bb61~flru~mi:Wf11il'li1'1fui6'1vib-M'W"llel'Ufrn1'U.:i1vilii'.:in~11bb~1 
"., ' 

~.Q1 .:i1vivi @:'. bU'U'<il1'U1'Ub~'U1'UBl'li1~elt.161~ ®ct 61Jel.:J1.:Jb~'U~1-.il1.:i~.:i'V!:wvi bdel~fu-.il1.:i?i.:i:welrn1m1vivl @:'. 

mt.11'U ~ b~el'U t!utl'vi'11n1'U61.:J'U1:W1'Ur;1ruru1 bb61~flru~mi:wmim1'1fu~6'1vib-M'U"lleltJfrn1'U.:i1vilii'.:in~11bb~1 
"" ' 

jvV ~ 
~!'v<-"I . \:/ /.~ 
J~ 

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



<O>O. b~eJ'Ub'1Jb'Un11~1bil'U.:!1'U 
(9)0.(9) ~'lJ~vieflu"J~'\J'\J..:J1'UVl

0

~f'U~1..:i1fl"J..:ifl1'J \?li;'IB~Pil'U~'ll~Vlef61!a~~bb1{ fl':Wa bBfl?l1'J\?1'1,:,i 6') 
~ ~ I 

'1J B'l'J~'\J'\J'l1'U~'IV!llt?l b 'U'l1'U41'1 bfl'J ..:I fl1'J b Vl\?l flb lJ'U'lJ a,:,i'G11tl' fl'l1'U bl"l'J~:Ofl"ilB\?l?f 1V!fl'J'J:W 
' "" ' 

(9)0.\v b 'Umru'4fl fli;'lfl1 CJ'UB fl fl~ 11-51..:ivi~a 1 oU~VlCTb~CJfl ~B'lbt?l 111ilfl1'JG'l ~ blJt?l~'lJ~Vlt V!~B~V16D \?l'J 

b~ CJ1 n'\JflB:i.Jv:i1 b\?la{ V!~B"llffl.J bb 11vl b?l'UB ~ f 'U~ 1'1vl B'I ~1 b iJ'U fl1'J~'IU1'1 b-rl a 1 VI fl1'Jfl~11B1'1V!~B fl1'J~B'I 
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.ij1'U-li'ill;lfil n1'>L~illJbu~'liill;l!I lil'>1'J!lil'UfjllA111W'Uill;lfil 

tl':i:::1J1aNai1Ji,ia m-;'itfl':i1::.Jim,ia ufil::m':iLL!llil~Na 

-li'ill;l!I L'U.111W':i1lJ'lJil~':iZ'U'U'1 

kl.kl fln1'11 u1;1::tnu-.1u':i1:1JR11:1Jili'il~m-.;i1m\i'1'1'1u1~ 
!!Ail. 'l'l~il/bbfilZ iln. ~L~U1'1iil~ tflil'li911'U1';Z'U'U'1 

kl.m· flm111 ililnuuu ua::'limu1':i::u'Ulil'>'l'J!lil'Ufll\A.l11W 

-li'ili,ia tl'>::lJ'laNfil ua::'itfl':i1::.J-li'ill;l!I Lfliltl':i::tilu 

1'inEJ.111Wm'>tl':i::n1Jun;imw1fl'llil!l1'l'lm'>:1Ji blilEJ':i::uu 

;i::illei~a1:1J1'>111!11tuum'>lilimh~ueiu lii~d 

1".m.Gl.Gl i'ln'\!11 OJ<JnLL'UU LLfilZW911U1Vl~nium-;lil)1;Jl'f<J'U 

fjWil1W'll<J:\jfil (data cleansing) LL'U'UlllilLumi lil1lJLiil'UL'lJ 

~n1'1'11Jlil LlilEJ1'llLfl~il~ilil'l'l1~L'l'lflUfl Lflmlil~!J:iJ'!lei:IJfilL~ 
'V'l-i'il:1Jri1'1'1fonml'11tltl':i::m1:1N1:1 

"'·'"·®·"' i'ln'\!11 OJOJnbLUU LLfilZW911U1Vl~niun1':iU1L'll1LLfilZ 
uuVin'll<J:\jfillil1lJn1':i':i1!J~11J'll<J:\jfiln1'lth::nilUn'Jn1'i 

h~~1urni\l ri1'l'l'iuL'11'l'lu1~~tllju1i~1uill1u'llil:!Jfil 

"'·'"·®·'" i'ln'\!11 !l<lnbLUU LLfilZW9111J1Yl~n-a-u~11J'!IOJ~ 
L'11'1'1u1m~l'l1:1J1)(1'1'111Jl'lil'Uf111:1Jf1)Ui'i1uQnliiil~'lJil~'llil:1Jfil 

i!J.m.i!J.Gl i'!n'l!l1 eieinwuu LL1:1::wmu1Vl~nium':itl':i::m1:1i:.11:1 

LLfilZ'iLfl)1::.Joffei:IJl1L~iltl':i::Lilu~nEJil1'V'ln1':ith:mil'U 
filln1':ifl1fl'llill'l1'1'1m':i:IJ .X~1m::!'i'u!lmutJ-.::neium':i 
l'!1't11'llill'l1'1'1mw t:U~vlu~ LLfil::m'V'l':i1lJ Llil!Jl'l1lJ1':i'1 

LL!llil~Nfillii1~1'lil L 'liu Nillilfl1'V'ln1':iNillilU1~"11u (Partial 

Productivity) LLfil::Nillilm'V'ln1':iNillil':i1:1J (Total Factor 

Productivity) ~iln1':i'l11'llei:1Jfilili'1ufjWil1'V'lU1J'1!Jn1'lNillil 
ili1ULVJR1u11:11i lii1u'V'lfii'~~1u LL1:1::ill1u~~LL11i1aei:1J Lllumh~ 
UilEJ :1J1~1:1J'iLfl':i1::.J L~mLl'llil~L~Liiui:.11:1m::V1uvieilii1~1'lil 
LLfilZL~iltl':i::Lilu~n!Jm'V'ln1)LL'll~-Uu1uil&ivi1~ 1 

Ci) 

Ci) 

"' 

Ci) 

1!::10,000 (i)~0,000 

··.~,ID'~cl',ooo 

~1\J ~oo,ooo 

m,ooo G>ct',ooo 

W'LJ'LJ 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

J-s.-



l!J.rn.l!J.lD Pimn mimtuu LLfl~W\llJ\J1Yl~nium1tl1~:irn11:rn 

LLfl~'iLm1~1.1'llei1Jfl ihwi'ui:.ii'illlilru'li'mflnu 

i11fl'Jllli'ITl-m11:1.1m1t:.Ji1m1EJ'1~\lli'll1 (Manufacturing GPP) 

L~ei1l\'Li'.11JLfl1~i1-i'1~rhinmJ\111~Ll'!11'1Jiii"il'Jllli'l1\lln11:1.1 
.f d 

'i1EJW\J\ll 

l!J.rn.lD.rn Pin1'!1 eieimL uu LLfl~W\llJ\J1Yl~nium1tlw:1.11f!i:.1'1 

LLfl~'iLm1~1'1'll1l1Jfl ili'1mtuu'il1aei~•i11-1fonwrn11rmru 

tK1:fii'll1 L'li\J ilJ11JfjWI11WU"\l'1fJn1'ii:.Ji1ll1 ilJ11JL\llflLufa~ 
V II.I II .,,: I.I d I I V 

ll\1\JW<l~~1\J LLfl~ll\11Ji'l~LL11l\'1'1:1J\lli'l~i:.Jflll\1ll'!nwnwLL'1~ 

i:.ii1llln1wn11tl1~n<Juii"iln11n1fl'Jllli'l11<1n11:1.1 

lD.rn.lD.o:: Pin1'11 mm LL uu LLfl~w\llJu1Yl~nium1n1\llull1 

Lfl1~afoii"ilmW\111~Ll'!'i1'!Jiii"il'Jllli11Mm'rn1uL'il~~\J~L~ei 
Li'1umuu11Jn11rl11'1\Jll1'11ll'Yl1LL\J1\111~n11li1'i1"\lLL<l~'11l1Ln\J 

'll1l1J<l L ~<J 1mili''llu1J<l~flWUfl'):l.ILLa~a~Vfuu tm~a'i'1~ 
ii"\lm'i:l.l\111~Ll'!'i1'1Jifi"il'Jllli'l11'1n'fi:IJ1\JL'il~~\J~ 

l<l.cc flm,i1 <l<lnLL\J\J LL'1~~\llJ\J1":i~\J\Jn1":iL~<l:IJLfJ~'ii'<l\jll 
LLfl~ill1L~\JJj1\J'li'1l\jllilfTULl'f'l1'1Jifi"il'llllil11'1n":i":i:U":i'l:Un~ 

m1~\llJu1-:;~uuu'i\111":iilllm":iaV1~ ~a1m'l'1~1tilum-:;lili' 
~~ii 

l!J.o:'..Gl fin1'11 <l!JnLL\J\J LLll~W\llJ\J1Yl~niun1'iL~"il:ULfJ~ 
'llm;Jllili'1t1 Application Programming Interface (API) 

""I I d d V 

"il1m~uu~11JM'i1l\ll\J1EJ~1u\11Lncl1'!1'1~ 

l!J.<i'..l!J fin1'!1 uumL uu LL<l~W\llJ1J1Yl,f1ium1L ~mJ LfJ" 

'll1l1Jll"il1nJi1U'll1l1Jll'll1l"nw\ll'i1"'Jllli'l1Mmw L'ii'1~ 
Ji1u'llei\jll'll<J"1~urn1uL~u1i'lum1tJ1~mfli:.1'1 t'liu 'll1l1Jll 

mmum1'11ll'VJ1t:.Ji'illli11Wfl1'ii:.Ji1ll1 LLfl~'ii'1l1Jll~\J '] ~ 
d u 

LnfJ1'111l" 

lD.<i'..rn 1'in1'111l1lmtuu Lrn~w\llJu1Yl,niurn1'1illfl1'i 

Ji1u'll1l1Jfl1l1a1:1.111m1wi'u'll1l1Jfli:.lflfl1'itlwn<Juii"\lm1 

11,,,\J LLfl~'ll1l1Jll~L~EJ1'ii'ei"L~ml11tJtJ1~mfli:.Jfl 'iLfl'l1~1'1 
tJ1~L:Uul'i'nEJmwmfl'Jllli'l1\llm1:1.1 

lD.o::.o:: Pin1'!1 <J<JmLuu LLfl~w\llJu1Yl,niurn1u'i\1111'1lllrn1 

il'l'lll L'li\J fl1'i'll<l<lljl\j11l1/fl1'i1lljl\j11l1W API fl11Ln\J log 

fl1'i'i1EJ,1\Ji:.illfl1'iW,1u API Li'Ju.i'u 

lD.o::.<l'.1'in1'11 <J<JmLuu LLfl~w\llJu1Yl,niurn11l\'u'irn1 

Application Programming Interface (API) L~mi:.imtw~ 
'ii'1l1Jll1l1'num.hfJ"1umfl"i'Ji mflrnn'llu LL'1~1-1i.11fJ,1u~ 
L~EJ1'1i'<J" mfJ1ili'LL1J1tlfi~5mni'iu1'1'll1l1Jlli11fl-i'Ji m:u 

LL\J1'1'11,'ll'1,WW'l1'1JUl\jqj'&ifl11\J'l\111)LL'1~fl1)1l\'u'im1 

mfl-i'Jil'l1u1~uu~~Vifl w.I'!. i,,cn,i,, 'll<J,a1ll'n"1uw\llJu1 

-i'JiU1'1~~Vlll 

thzaunT~ru 

.. (\J) 

(_ 

ll1u1u 

(flu)' 

W'U'U 

":iZ!JZL'.lll1 

(L~<J\J) 

\ll:U1!Jt\ll\lj 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

boo,ooo 

v 
a~~ ~ 

~/, 
)l}f':' 

J~ JJW' 



ID.It' ilm,11 !J!JnLL'U'U LL!l::W~'IJ1'i::'U'ULLillil~e.J!l'iY!llJliH\ij!l 
th::LiluA'ne111wm'ii.h::n;iui'hm1'i111i'l!jlilil1'Vln'i'i1J 

a'1V1fo~fou~m'i (Front End) L-du 1:5'1V1u1vi1hun~1u 
!jlilil1'Vln'i'i'IJ;j'~'Vl-i'lil ~th::n!l'Un1'i1'1J'i1!J~'IJvj U'il:'IJ1'll'IJ 

~11tl LL!lZL:5'1'VIU1~~tiljllii~1'1Jvl1'1J'!Y!llJ!l (Back End) 

blil!JW~'IJ1itiLL'U'Un1'iLLillil~e.Jll1~ll11J1'itltlfoLtJ~fJ'IJ 
itJLL'l.J'Un1'iLLillil~e.Jlllvl'Vl!l1n'Vl!l1fliJ~ L<iJ'IJ il1'1J1 

!jlilll1'Vlm'i11 t.1~111Ji1U'li -u·m1!11 'Vl~!l'i1e~uvi Luuvi'u 

... .... """ d d d ... 
.lj1'1J'IJ!l\j!llil1'1JLl'1'i1'1.liffil!jlilil1'Vln'i'i'IJLL!ll:!l'IJ 'l '1'1LnEl1'1J!l~ 

11ile1~;i111Lnu.li1'1J'!Y!llJ!l'111Jfln1'11U::nw1h'IY1'1Y;ilJ!lLL!l:: 

bfl'i~il-j°1~'1Y!llJ!l i~.i1nn1'iU1L'iY1,Y;i\l!lb'IJ~tiLL'U'U 
manual input LL!l:: import file 'i11Jil~m'i'L~il1Jbfl~ 
.i1n.lj1'1J'!Y!ll,l!l'llil~n'i::'l'l'i'l~'llilll1'Vln'i'i'IJ 

ID.Iii ~lil~~LL!ll:'Vllilll!l'U'i::'U'U (Software Testing) 'llil~ 
'il:'ll'U1'1J'!Y!l <t'.m - <t'.b blilfl~W~'IJ1'il:'U'U LL!ll:L:5'1V1U1vi 

ilA!l. L'iil;i1~'i::uu111111'it1W~1ulvi'mh~iitl'i::~'1'16111w 

ID.c;: tJfot11~'i::uu1Lfl'i1::'1l''IY;i\!m\il;iti'i::Lil'IJ~nEJ111w 
n1'itl'i::n;iun'1n1'in1fl!jlilil1'Vln'i>1J'Vlli'~n1'i'l'llilll!l'U'i::uui 

m.ct L!ln?111'!!lln1'Vl1Jlilfl111Jvlll~nw1rn~1::uu (System 

Requirements Specification) LLe.J'IJmwm:m?l-U'!l\Jll 

(Data Flow Diagram : DFD) LLe.J'IJ111WLL?llil~fl111Jt1'1JW'IJG 

i::'Vl'i1~-U'!l1tjll (Entity Relationship Diagram : ERO) 

w.J'IJ1'4n'i'IJ'!!!l1tjll (Data Dictionary) <1mfa1fi'111 (Source 

code) 'ij!J~'i::uu LL<i::Ltl'iLLn'i'IJ'Vl~!l'illil~lil.r~1t11Lm11Jvi 
L~CJ1'iJ!l~nUnTiW~1J1'i::UU (~1ii) wfa11~ifom1u~'V11'i 
LLlll:(;.]LLll'i::UU ~U!ln1'iW~11J'i::Uu~ifom1W~11J'il:UU 

LL<i:: Flash Drive 

t11::ilu1mw 

{i)) 

" 

'1'1u1u 'ilu1v 

(flU) U\J 

wuu 

wuu 

~1U 

nu 

cl'. 'll~ 

cl'. 'II~ 

cl'. 'll~ 

cf 'I!~ 

cl: 'I!~ 

'il:fll:L'l!l1 

(L~il'IJ) · 

0100 

cl'.oo 

\:loo 

<rloo 

~00 

'VllJ1!JL'Vll!l 

boo,ooo 

boo,ooo 

ki<i'.'o,ooo 

lD<I'.o,ooo 

mei'.,ctoo 

m,<too 

i<>,cl'.oo 

m,ooo 

m,<too 

OC,ooo 



er • ., cl1EJ'llill'lil~fi'A11iiil'i11.m1'iWi~1u')::uu1tf'l"1~'1i 

~ill;!ilt'i'iilu'i::tiiuilnEim'Wm'iu'i~niluihim'i 
111A1jl'lil1Vln'i'i:IJ LLll::n1'iU°in1'i~ill;jllLUl'l'llil~VIU1!J~11J 

mf'li',ijL'UgULLUU API ~~ii' 

cr.c;i.c;i ,jl'l1'1i':Wmwm1Jcl1vYJill'lil~fi'A111Jil'i11Jm11-ff~11J 

1:!UU"1 1'1i'ttriL'11V1u1~~(;,]LLilWUU (Admin) Ll'IEJ:W~tii1~11J 
ilUW LLi1::/V111rnm1Ji:J11J~iliiL~nmililmfo111Jm11Jm11J 
L V11J1::i11J'llil~ilm1Jm1ruil'il'lulJ 111Jn1J'il11J11J 'Wuilvn-i1 

cl:'. AIJ 

cr.c;i.l!:i ,jl'l1'1i':Wm1ilm:1Jcl1EJY1ill'lil~RA111Ji~1um11'11~1'U 

1::uu-i 1'1i'tLriL'11V1u1~i!1un~1mf'111'IJiii•'ll'lil1V1mwV11ll 
t'11V1u1~~t15u1i~11J~11Jii1J:1,jil (Back End) Ll'l!J:W~L~1~11J 
!JU)1JLLi1::/V11ililU11Ji:!11J~iliiL~nYJ1ililn.1m1JA111J 
L V1m::i11J'llll~ilm1Jm1ruil•'lulJ 111J n1J'il1m1J hiullvn-i1 

G>O AIJ 

cr.c;i.m ,jl'l1i\':Wm1!lm1Jo1EJY1ill'IA111lfm11-b'~11J1::uu~ 
w~1J1~1J1'1i'ttri0-ff~11J'il1nV1U1EJ~11J~L~EJ1-b'il~11J1::~u 
~IJ~ Ll'IEJ:W~tii1~11J!JU)1J LLil::/'Vl1ililU11Ji:!11J~il 
iiL~nYJ1iJiln.1m1JA111JA111JLV11J1::il1J'llil~ilm1Jn1)W 

il•1ju1J 111Jn1J'il11J11J'WuiJEJn-h t.:io AIJ 

. .,~~un1')An1'11 

n~ii1'111-ll'W u: I u.

1 

u. 
oi~· 1'11 Liln 

moo \J1Vl/fl'U * ct'. l"l\J 

moo \J1Vl/fltJ*@o fl\J 

cnoo tJTVl/RU*i!Jo RU 

th~a'Uf:mru 1i1u1u V11i1v 

ltJ) (AU) 11u 
'i::!J::L'lil1 

(L~il'U) 

cnoo 

cnoo 

cnoo 

ooo,Ctoo 

(i),ctoo 

m,ooo 

b,ooo 



. v • 

n11..ij~6/jij..ij~..ij1.:iViij16lf .:i1'Un£l~~1.:i 

. r·~ I ~ r;;., !~.it ~i 
Q.I d o 11 .::::.. ) Q.I d tt7 !!1 U. r-1. l!Jts..Wfl 

@:. 1'W'Vlfl1vt'Wt9111fl1fl~1-:i (11A1m-:iei-:i ru 1'W'VI ................................................. . 

bll'Ub~'U (9)0,000,000 'U1'VI (~'U~1'U'U1'Vl'11'W) 

ct. bbvtG'i-:ivb,.n'1Jei-:i11mnm-:i C11A1B'1-:i€i-:i) 

ct.® ~rn.J "vt~mnruev1 eJt'l11fhH'~1t.J bb~~bb'U1Y11-:im1~"i111ru1-:i'Utl1~mru11ti~1titl1~1il1u 

m1tl fleJ'U1ll ?i'llll'W1 m11'J.ligru1 tlw'll1?i'll~'Wfi m1~1-:i~tl~nig1 1°111oif~1t.J1 'Wfl11b~'W'Vl1'l 
1 u11'llm1l>i1-:itJ1~b Y1131" 5'U11flll ~ctbb 

ct.~ 11A1ffililm"il1nm1~'U11fl1"il1flVJeJ'll'lm\91 1il1'U1'U rn 11ti ~-:id 
ct.~.(9) ll~il5?tmu'W1~ml3f1ig:ofi"ilm1fl~-:i 

'U ... 

ct.h~ 'U~~'VI 1tJ1b'V'J?t-&mb'W~ 1eiVi b61lei{1?t li\'1nt91 

ct.hrn 'U~~'VI eJ''V'J11bb~'Wv1 lil1nt91 

di iJQ.1 .::::.. 0 

b.11tJ'lleJ~1'U~\9l'lleJ'Ufl1Vl'U\9111fl1fl~1'l 
'U 

(®) 'W1t.J~ m~'Wfi b~'Wm'l'U~~'Wfi 

(~) 'U1'l?f1Tl"l1'l~l31 1bl3f'jg~'J111U.fJ~ 

(rn) 'U1tJ?fll'll1tJ li\'1tJ1Y1eJ'l 

'LI' fl1 bfl11 ~-M'W bt.J'U1 tJ bb~ ~ bb~'U'll1'U 1'1J fl11~ bl3f 'jg 

(@:) 'U1'l?f11.fl~l'l1 lltUE.Jll 
'U 

(ct) 'U1-:i?t11tJ1~.flT1"l1 ?f'llbfl'jgll 
' 

(b) 'U1'l?f11~~'U11tl tJ~'ll1 

(b'JI) 'U1t.J?f11~'U bbtl1?f'1J b'lJ 
' 

Q.I .::::.. .c:::.. r{ 0 

'Wm'll1m1fleill'Vnbl'lm'll1'W1'1Jfl11 

'LI' fl1 bfl11~"1'W btJ'U1tJ bb~~bb~'W'll1'U1'1Jfl11 

'LI' n1 bfl11~-M'W1ti'U1 mm~ bb~'W'll1'W 1'1Jfl11 

'LI' fl1 bfl11 ~-M'W bt.J'U1 tJ bb~ ~ bb~'U'll1'W1 '1J fl11 

'LI' n1bfl11~~'U1ti'U1 mb~ ~ bb~'UuiJu~ m1 

~ rJf:;.... J.~ 

-.. ~<~"" y 
"7/. r-



lll1i'111 'tllm'loi?iuu;rn 'l~'Vl b'll~~,oi 'i1nli1 
180 'Vfl'lflLllfiU 30 bblln 2-6 ~U1111bn:ttlJ 'IG\~n1 n111l! 10900 
1:1111 02-642-4228 
bflt1ll~z'i1c;l1aj'1ii11mit 0105546096267 

Customer 
/' 
Name ~1un\11ULl'l'il!t!jli"'l1Jli1i:Q"T1m111J n1::vi11\11jli1i:Q"1'l'lm'ilJ 

Address 75/6 flUU'l'l'i::'i1lJ,;I 6 

Khet 'i1'llL Vil City n~\ILVl'l'llJ'1'11U~'i 

.fhone 0 2430 6800 Fax 

No. Description 

1 lA"5\ln,'i~G1Vh'i::uu'ltA'i,::'lf'2la:l,latvlm.l'i::tilurMnu.mwm'i:t..l'i::nau 

n~n,'ifl,AqGl~,Mn'i'iU 

- Mn:tt1 m1m111mLi.'ltW'lillu1 1111£1\ltl~m.J~\1'5::1111itloi:1111·H1 

1) ni':i"4'61nwileil:Ji.'l 

2) n1'5tl'5tll"Ji.'lf.Ji.'l 'JLl'l':iltl.foiJell:Ji.'l LLi.'ltLLt'l'.61\INi.'l 

- Mn:tt1 eieim11111 LLi.'ltWlillU1 Application Programming Interface (API) 

~tlu1111 RESTful 11110\ln11W'lillU1':i::111111~m1~61n1'i~'Vlif 

- elelnLL111JUi.'ltWlilJU1'5t1J1J~61Lfl1J LLi.'l~'511J'51lJ !j1U'ilell:Ji:'l GllULl'l'i'.M!jll-;i 

" / 
Date 

Order No. 

Contact 1 

Contact 2 
' 

Qty. 

1 

1j 61 t'l'.1'1-1 n'i'ilJ LLi:'ltgU"l iii Lfi £11'2i el\I b61 £1 t'l'.1 lJ1'5fl':iel\1~1J n1 '5U1L'2i1'2iell:J;::i1u~tl LL111J 

manual input 11;::i:: import fie 

- m61GY\ILLi:'lt'Vl61t'l'.ei111::1111 

- ~61'Vi1'51£1\11ULLi:'ltLeJnt'l'.1'5 

- el11'5lln1'5h1\11U'it1J1J 

Condition 

~ 
Payment ~--1~_....,, ___ 
Delivery 

Warranty -------------H­
Validity 
Memo: 

Remark: 
**All Prices and Specification Subject to Change 

without prior notice** 

Quote by: 

Order by: 

Quotation No. 
Page 

Q20241112 
1/1 

Quotation ~ 

" 12 November 2024 

Unit Price TOTAL 

10,110,000.00 10,110,000.00 

'5111 9,448,598.13 
.fllttl;Ji:'lfil L vllJ 661,401.87 
-;i1U1U~\l~U 10,110,000.00 

/ 
~~ VrJ 

(Mr. Varyetharit Techakamphousha ) 

. 080-968-9888 

Purchase Authorized 

~~ JA 
!..~vVI V p-

-.:._-j/, J~ 

--------- - -



:u~i'l5amuu1~au1au1mA'i~~n'iln1'Hui'.:i (:u~i'l5 a11"1.) 
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ii"ln1rn1l'l'f!.lil\'l1V1mn1 LlilUil'll'1llJL'll lil'll'1l'1'11U~.:id 
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tlr::n'1lun"lmrml'l'!\lill'l1V1n1rn 
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, ~ J' .J 

'!jlil\'l1Vln1W b'UL'l!'l'l'l'U'l'I 

1.9 mrtlr::).J'lfle.Jfl 'i1m1::>f-ii'1ll-J,fl LLl'l::LL\'llil'le.Jfl 

1.1 o Mm!l'1 LL1'1::'1l'1lnLLlJU.::uutlr::).J'lfle.Jfl-ii'1ll;\1'1 ti1V1fo'itl'ln::'lft~'1ltlr::Li'.iu 
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).J'Jftl'l).J!l'll'\'1llil\'l'l'Vfnl1).Jn1re.J~lil1'1Ur.l'~Vl1'111 (GPP) L~'1lWLM'ULl'\Nl'lh.:i 
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n"lmr).J'l'l1'1Ll'lrtt3n"l"llill'l1V1nm.Jnu~u~ e.i~lilm'l'lmrn~lil (TFP) LLl'l:: 

lli'li'i'111f!ru!l'l'l'IU"l'°1umrn~lil ~'lW'l'll'lL'ULfl~ ~1u'l'li~.:i1u LLl'l::~1u 
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b1H~'W!l11fl1~~'11Yl: Q2412201E 

ii..:itt'l111i&''iJj.J LU'W'ilEi1..:iu'ilu 

1. 11 ~ntt1 LL'i'l:::uirn'lrn'l).Jfl'l1).Jlii'il..:imr"l1nrrt-D..:i1ur:::uu'itflr1:::i.Hi'ill;J'i'l L~'il 

i.Jr:::Li'.iwfoun1Yln1ri.Jr:::n'iluii"lmrrnl'l'1),lila1V1nr1).J 

1.12 '1'l'roJu11:::uui.Jr:::j.J'J'Cli:.J'i'l'li'ill;J'i'l Ltuu9°1'Cl'il..:ili1V1fumrri1111mmfoi'l~'i'1111ii1..:i 

11'l).JJ'..:imni.J~u'WLLU'i'l'l'JJ'il..:ilii'lLLUrlii1..:i 1 ~fj..:ii:.J'i'llii'illii'l~'i'i;i 
1.13 '1'l'roJu11:::uu LLa111..:ii:.J'i'l'itrin:::iHi'ill;l'i'lL~'ilur:::ti:iu"1nurn'l'lrn1i.Jr:::n'ilu 

- 0 ..... i; ..... - ' "' "'.J n"lmrmA'1),111a1V1mrna1V111Jt,;lTUrnmr (Front End) L'l!'W L"l1'Vl'WTVJ 

li'11l'M1'W'1J.11la1V1mrn9..:iV1-l111 ~i.Jr:::n'ilumr1ur1uvfu~ i.Jr:::~1'l!'W~'l1u 
LL'i'l:::t9'1V1u1~~i.J:ljuiii..:i1ui;i1u-ii'ill;l'i'l (Back End) T111u'Vl'roJu11i.J LLuumr 

LLa 111..:ii:.J'i'l 1Ma1mrni.Jfrni.J~uuzu LLuu mrna 111..:ii:.J'i'l 1i;iV1'i'l1nV1'Cl1ui3~ L'li'W 

a1'111'il111a1V1nm-1 i:.Ji\111nrn'Yl 'li'l..:it'l'Cl1 V1r'ilnuvf.W~ tiluliiu L~'il1Ma1mrn . ' 

'itrir1:::'l-frn'l:::Lf'lrttJii"l'1J,lila1V1n~rj.JrilJVJn'Vli.!'lu..:i1uVJ1..:itf'lrttJii"l'll'il'lbVJu 

LL'Cl:::1ii1..:ii.Jr:::bVJf'!bi;'f 

1.14 ~ntt1 'il'ilnLLlJlJ LL'i'l:::'Vl'OOJ'W1 Application Programming Interface (API) 

zuLLuu RESTful r'l).Jn..:imr'Vl'roJu1r:::uuurV11r"1111mriiVJi L'Jiu mr'JJ'il 

'il'!.j'lJ1111/n11'il'!.j'lJ11111'll API mnnu log mn1m1'Wi:.J'i'lmr1'll..:i1'W API bU'W 
,, 

lil'W 

1.15 Yl'OOJ'W1fl1Hzj'il).J1u..:i'li'il~'i'll1i'lu Application Programming Interface (API) 

.I ,. ' .J .J ,, zu LblJlJ RESTful 91nr:::uu..:i1uV1r'ilV1'W'lu..:i1umnm'JJ'il'I 

1.16 rl'roJu11:::uuurV1119111mriiVJi t'llu mr'll'il'il'!.j'lJ1111/n1r'il'!.j'lJ11111'll API. mr 

Lnu log mrnu..:i1'Wi:.J'i'lmr1'll..:i1u API Liluliiu 

1.17 rl'roJ'W1n11bMU1mr Application Programming Interface (API) b~'il 

bi:.JUbL'Vl:ii'iJj.J'i'lWriuV1i.!'lU'l1'W.fl1Af"i !l1AL'iln'l!'W bb'i'l:::'VIW'lU'l1'W~L~U'l-ii'il..:i . . . 

rnu1liiLL'W'lU:ijulihmj.J1.iim'Cl-ii'il~'i'ltl1AfJ 1111).JLL'W'lVJ1..:i'il'il..:i 

Ylr:::n'l!UClJ~mru1V11rLL'i'l:::mr1Mu1mrmrifJe.J1ur:::uu~i'hfo Yl.f'l. 

2562 'JJ'il..:ii11l'n..:i1u'Vl'roJ'W1fJu1'Cl~Fihi'i'l 

1.1 a 'il'ilmturnL'i'l:::rl'roJu11:::uu"1111u'iu LL'i'l:::r'lrn'l).J J1'Won'il~'i'l i;i1uLMrttJii"l 

'1J.lila1V1n1rnLL'i'l:::~u1 ~L~m-ii'il..:i 'L111ua1).J1rm'il..:ifumr-W1Loif1oif'il~'i'l1u 
zuLblJlJ manual input LL'i'l::: import file 1i;iLU'W'ilU1'1U'ilU 

1.19 iil111"1'..:i VJl1la'ilrn:::uu (Software Testing) '11'il..:ir:::uu1u'li'il 5.1 -5.3 T111u 

~rl'roJu11:::uu LL11:::L9'1V1u1Vi M'il. LYl'il1Mr:::uua1mrn1-if..:i1u1i;i'ilEi1..:ii'.1 

i.Jr:::~VJfim'l'l 

1.20 i.Jfui.Ji..:ir:::uu'iLrir1:::iHi'il~flL~'ili.Jr:::Liiu"1num'l'lmri.Jr:::n'iluii"lrnr 

fl1A'1J.11la1V1nm-1V1i..:in1rn111a'ilur:::uu'1 

1.21 9111vh-ii'ilrl1'Vl'W111A'l1).Jlii'il..:imr'll'il'lr:::uu (System Requirements 

Specification) LLi:.J'Wfl1Yln1:::LLa'li'il~'i'l (Data Flow Diagram : DFD) 

Lbi:.J'Wfl1YlLLal1l..:iA'l1).J-ll-IYl''Wlfr:::wi1..:i'li'il~'i'l (Entity Relationship Diagram: 

CONFIDENTIAL 

u;:,;''11 ,jfl~1LLll'\,!'/I' oi1rf111 

Lil'll~ 20 tnf'l111.jtl~~lil of'IJ 1 s n'IJ'IJll1'111L\1U'11 

LL'll~~iliUJ L'llllllJ1~fn nc~L'll'YtlJ\11'1Jf'l110500 

t'll1: +66 2633 9367 LLvln'Jf: +66 2633 8174 

Lil'llU1::oi1rli~~Li!w11tt: 0105545095691 

' ~ ..:::::I • .c::::i. 
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ERO) 'l'l"l'W111nnJ.ifr,i~l'l (Data Dictionary) 'Jl'elfotfi111 (Source code) 'llfl~ 
'Ctl .. - ::, hl .J .J ~ ~ ~ T::uu LLl'l:: rnnrnMl'fl'J!lillillillil~ l'LLnl'i.JV1LnE!'l'llfl~numr'l'lro.i'W11::uu 

(n1i'.1) fjiir,immrmrnl'l::c:JLLl'lT::uu fjiir,im11'ii~1u1::uu 1uitlLr,im11rnl'l:: 

Flash Drive 1:111tJ~~Mi.J111nr,iLuufi'lliivii'llr,i~d'1un~1w~1tt3i'i"l'fllill'Q1Mnm.J 
I er" 2' ii 1 ii Qo cr"t. .J tJ .... 

1.22 fl1tJVlfllilfl~flfl'l1l-Jll111'Wn1T '11~1'WT::UU'lLAT1::M'llfl~l'lL'l'lfl T::Ll-J'W 

~nw11'1'ln11tl1::nr,iun"ln11111A1llill'11Mnr1i.J LLl'l::n11urn11.if'eli.Jl'lLUlil'llfl~ ' . 
MU'ltJ~1'W/l1Af31ui1.hLuu API ~~d 

1.23 9'1111'1~'i'.imTflUTl-Jtl1tJVlfllilfl~flfl'l1l-lfi;i1um11'D~1'WT::UU'11~LLriL{1MU1~ 

tl'111LL!'l1::uu (Adminl t111<Ji'.ltl'L.if1i'li.Jflurn LLl'l::t'vlrr,ir,im1.Je.J1u~r,i . . . 
;aL~nvi1r,iilnlli11l-Jfl'l1l-Jfl'l1l-JLMl-J1::1'Ql-J'Jlfl~l'lfl1'Wn1TrUU"l'lLl'W T'll-Jrl'W 

9'1mu'ti.iur,i<Jn'l°1 5 A'W 

1.24 9'1111~i'.lmrnmi.Jii1tJVlfllilfl~flfl'l1l-lfi;i1um11'D~1'WT::UU'11~LLriL{1MU1~ 

d'1un~1'WL~Tttj'i'i"l'fllill'Q1Mn TnJMrfl L91MU1~~tl!jllii~1ui;i1u.ifr,i~ l'l (Back 

End) 1:111<Ji'.l~Loif1i'li.JflurnLLl'l::/Mrfl1lUrne.11u~r,i;aL~nvi1r,iilrnfli11i.JA'l1i.J 

mi.J1::1'1i.J'llfl~l'lr:numnu1f"l'1U'W T'li.Jnu<l1'W'l'W'li.iur,i<Jn'l°1 1 o A'W 

~1~.. · ~ 1~ .J~ .r1~ ·n~ 1.25 "1111 Ml-Jn1TflUTl-J'11tJVlfllilfl'l1l-lln1l' '11~1'WT::UUV1'1'lro.J'W1'Jl'W MLLnC;j '11~1'W 

"11nMU'ltl~1'W~L~tJ'l-iffl~1u1::~U~'W~ 

~vl<JflilU Lolll-JVlfl~ 

Team Lead Business Operation (iuVi) 12/11/2567 

Ur~Vl "1Yl'l1LLl'l'Wvl 9°1n111 

t111<J ~nA'1 

1.Jht1'1 ti'r1~1LLl'l'\.!1'1' <\'1ri"1 

Li'l'll~ 20 ~mm~i.JtJ~i;i iu 1s ~'l.l'l.lil11'11L\IU<J 
LL'll~~ill'li.i L~i;im~i'n n1~L1'1\'li.J\11'1.!Pl110500 

L1'11: +66 2633 9367 LL'r1ni: +66 2633 8174 

Lll'l1U1~<\'1~~~Lill'l111tt: 0105545095691 

' G..' . .::d -=it. 

'd'W 'V1 12 'ji'j ~ "19 n1tJ'W 2567 

T1fl1T'll-J (U1Vl) 10,200,000.00 

ll1tt~l'lfl1L~l-J 7% 714,000.00 

T'll-JLU'WL~'Wvl~~'W (U1Vl) 10,914,000.00 

LVlT. 0-2633-9367-69 i;ir,i134 

;;)Ll-J!I: ruetairat.k@avlgb.com (i'W~) _______ (l'l~~fl) ---------

CONFIDENTIAL 


