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(Design of a Decision Support System for Order Receiving in a 

Garment Factory) 

I I 

l~:hJ1~~:hJ~'f) I?) f)~'f)'1 nu n1~~'n 1J'e.J~ (?J 9~6JiiJtJ~ I?)Jl1J'~'VI~'f)~11~rol1tJVlhJ~1 ~iJ'Wl'WnlJ'~llU'W'Il'W 
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3. nJ'~UiJ'W:~lJ'f'lJ~li'l~!l~'W~1 (Order processing) I.JlllrinJ'~U'J'WnlJ'~d-:hJ 
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1 1 9,1 i.I 

~1~'l1'Wd~1JLJ~ r1'Jld~:w'Wl~1'WnldfLJ~l~'l~~~l n~'W ll~~~rhld~1d'l'l1'W 
~ ~ 

1.1 n1'a~1bcQ'U.:J1'lll'U~1'U-r'lJ~1i.:J~'fl~'Ufl1 

nd~LJ'J'WnldfLJ~li'l~~~'Wr11 (Order processing) ~~dJ'Wn:i'~1J'J'Wnlnldn6]~'l 
I· 

I I I i.I I 

~ I' c:S. ~ Q/ 1 ..:::::::::. I Q/ 2,.1 d Q/ 2.J ..::::s. Q/ (j 

~ ~~lV1ndd~ lr1d~'l'W'lVl~ 6Jl~ ld~ ~'lll~ nl:i'~ ~ ~~ nLJ~ n flll~~dLJ fl'Jl~ ~~'l nldt:J~ ~J1 ruSVl nld 
q q" ~ 

l~:i'~l ~ n~'l;rtlihvr'W~ ~1'l tl~tJ'J flU t:J~ ~nru~ll~~nlV1'W~~'l:W~U t:J~ 19lnru~ ~'Wnd~~'l~'l~~U 

t:J~ 19lnruSVl1~~'lij~~ n ~11~'~~ fl~l~ l~tJ'J~~'lflLJ~'J'W'l1'W~1'l11~llri ~Twn1d'Jl'lbbt:J'Wnl:i't:J~ 19l 

~'J'Wr1'JU fl~ t:J~~nru~fl'l fl.ff.'l ~'J'Wl'Vl flUfl ll~~~'J'Wrcr~~'l e.J~ f?lnru~ ~'l~ nl:i'~"1 LU'W'll'W~~~'Wfi
q 

!V 
Q/ I Q/~ 

nLJLI.t:J'Wn 1911'l1 ~'l'W 

1) ~'Wl9l~'Wn'ln~:i'~1dltJ~~l~tJ~lrl'il'l~'WnLJ~n~11'W~'Wl9l~'W.n~~dJ'WVI'Wl~6]~'1
~ 

elitJfu~li'l~~ (Order handling) 1.1.~~elltJ'il~nLLLJU (Design) L~'il~n~lL;rl:W1~~~~ elltJfu~l 
, !V 

~'l~~~~l~'W'iltlhlLJU6]~'l t:J~ 19lnrusv1~1'l11~~ n ~Tv'hnldL~~ n lI.UU6]'il'l t:J~ ~nrusvi 1~tJelltJfu~1 
I cv I t 

~'l~'il~~fLJ l'illdltJ~~l~tJ ~ ~i'l1lntJ'J nLJ t:J~ ~nrusv1 91'W'J'We.J ~ 19lnruSVl1'Wll~~~llUUll~~ ~~ l~'il~'l 

1~~ltJ~~ n llLJLJ~~ 1 drul n lV1'W~d1tJ ~ ~ l~tJ ~ l.~tJ'J nut)19l tl ~u~l~lb~~rcr~~'1;;~:W~1~nLJ e:iltJ 
q ~ 

l'Vl flUfl~llu'Wnl:i'~~l1J 

2) ~'Wl9l~'WnldL19l1tJ:w e.J~ 19lnru~~'J~th'lll.~~~l'W'J ru:i'l fl1 t:J~ 19l.rlrusv1l~~ e:iltJ 

l'Vl flUfll~fLJ:i'1tJ~~l~tJ ~ fl'Jl:W ~'il'l n1:i't:J~ ~nrusv16]'il'l~ n ~1~1 n el1tJfLJ ~li'l~'illl~'J~~Y)lnl:i'
~ ~ 

~lfldl~,r I.ltJn~'J'W1J:i'~n~u ll~~L~1tJ:W~'W'l1'W~'J'ilrJ1'l~~n:Wl ~~~:wvr'l ~1'W'Jru:i'1r111~tJfl ~~1 n 

r)19ltl ~LJll~~ll.:i''1'll'W~l~'Wn~~dt:J~ ~ d'J:W~'1 nl1d~~~'1 n1d l~'W~1~~ n ~1cW~1:i'ru1~1t:J~ 19lJlrusv1~ 
q i ~ 

, 
L~'W'ill9ld'l ~1:W r1'Jl:W ~~'l n1d Cl~ ~:i'1 fl1tJ~:W ful~VI~~ldJ VI~'l~1 n ~ n ~1tJ~:W fU:i'1tlnl:i'.y) l~'W~ ll.~'J 

~ 

~'lv'hnl:i'n1V1'W~fl'J1:W~~'ln1dl~r)l9ltl~u (Bill of material: BOM) Vl1~finl:i':Wl~:i'~1'W 
• q ,j!J 

(Standard method) ll~~l'J~1:W1191:i'~1'W (Standard time) ~l~'Wnl:i't:J~l9lt:J~l9I.rlru~ L~~rcr~v'h 
,j!J 

!V !V !V I !V 

3) ~'Wl9l'il'Wnl:i'19l:i''J~~'ilut:J~~nrusvir1'1r1~'l1'W~'Wl9l'il'Wuel1tJf1Jfh~'l~'il~~vhn1:i' 

~:i''J~~~ut:J~~.nru~fl'l r1~'11~tJ6]~;r'il:W~~1 n e:iltJ r1'l r1~'l 1.~~Ul:W1~~1 :i'rul~1 t:J~ 19lnrusv1~vh n1 d 
~ 

~~'l~l:Wl:i'tl~'il'll~VI:W~VI~~l~ bb~~1'Wnnll~~~'1iJn1:i'tJ~19lt:J~~nru"rI.~:W c:J1tl~U~li'l~'il~~'lVi1 
n1:i'~d'J~~tlUr)~tl 

q 
~u~1~'Wnl:i't:J~ ~~1iJ bVitJ'l~tl~lV1fLJ e.J~ 19lVl~'ill~ 1111dJ~tl ~~'l bL~'ll~e:iltJ 

rcr~~~ i 'l~tl t)~ f:l ~ LJ bl. ~ ~ n 1 VI 'W ~ t)'W~1~f U t:J ~ ~nru6fl bb ~ 'J ~ 'I ~~ :w ~1~~ 1 tJ 'J 1 '1Lb t:J 'W n 1 d e.J ~ 1911~ 
q ~ 

nlV1'W~t)'W~~:w t:J~ 19l ~~ l1J 
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4) ~'Wf71'El'WD1J'f71J'r;)91i;'H}U rh~'l nlJ't-J~ f71~'El'l tJ''l 'I ltJ 1'W~'W(?l'EltJ~~ltj~C9lnlJ'r'h 
i'l~'El9~v'hnlJ'~'El~'El:W~ ~'El~rh~'l nlJ't-J~ f71~'El'l ~~l?1~~~16Jj1lJ''l'lltJ U~~rh~'lnlJ'e.J~f71~'El'lVld-J nlJ' 

'lJ 

t-J ~ f7l ~ iJ'l ~ VI~ 'El'El til tJ~~l?1~ ~ () J'~Ur;) tJn 1 J't-J ~ (?l~ 'El'l ~ 1~1 tJ''l'l1 tJ t!tJ91 n ~1 tj t-J ~ f71Vl1'El ~ 1 tjr;) 1'1 
'lJ 

~'El'l nlJ't-J~ f71Krusv1 ~ti'El'l91 n 1 tJ~~!?l~~~tJf71'EltJnlJ't-J~f719~tlJ'~n'El'U ~r;)tjVl~ltJVl:W nlJ't-J~ l?l~iJ rlr;)ld-J 

~ltJl rul'WnlJ't-J~ f71l?11'1n'W ~'lt!tJ9'1 ~'l t-J~!?l'El ~r;)~lltJnlJ't-J~ f7l t-J~ f71Krusv1~~~~nlV1tJC9l ~~~9~'El'l 
~ I 

g., I g., !V !V I !V 

5) itJl?l'EltJrilJ'fufh~'1~'El91n~nfh ltJitJl?l'El'Wtl~ltjfu~I~'l~'El9~v'hnln9J'91 
. ' 'lJ 
'j 

I?l n~'1 nu~ n fll 1 'W~'El':} J'ltJ ~~l~tJ C9ll?11,:}1~'El'1 t-J~ I?lKrusvllGJitJ 'El19i1nlJ'(?ln~,:} ntJl~i:J nlJ'VltJ'eltJ~':} 
g., I g., I g., 

t-J~ I?lKrusv1 91 ncWtJ9':}Y] 1 ni J'~tJiJtJ fu Al ~':}~'El91 n~ n fl1 tC9ltJ J'1 tJ~ ~ b~tJ C9l~'El'l ~1~':}~'El9 ~ 
'lJ 

tlJ'~n'El'U ~r;)tJ Vld-Jltj b~~ ~1~':}~'El t-J~ f71Krusv1 ~l(?l~LL~~~6JJ'El':} t-J~ I?lKrusvl ~r;)'EltJl':}~'El':} t-J~ I?lKrusv1 

rrf71bl ~u~l~ ~ltJr;)tJt-J~I?lKru'sv1~ ~'El'l nlJ' ~nMru~~'el,:}nlJ'uJ'J'9~u'\A'ElU~~nl~tJC9llr;)~n b~~96JJ'El':}
q q 

I iI I i.I 

~~~tJ19f'UA1~':}~'El b6jjtJ ~'eld-J'IN e.J~ I?lKbWsv1rl':} rl~':} ;]'eld-J'IN br;)'lN1Ul1'WnlJ'~':}~'Elrrl?lbl~'U ;]'Eld-J'lNnl~':}
'lJ 'lJ q 'lJ 

I ~ I ~ 

nlJ't-J~ I?lU'IN~JlIJ'~':}I'W~'El':} lJ'\l 'I TW d-JltlJ'~d-Jr;)'IN t-J~ nl~f'lJ ~1~,:}~t)~1 rlr;)~fuVl1'EltlD L~fi~I~':}~'El1C9l 
I !V " I 

1~i:J nl1J'91 n nl~f'Ll ~1~,:}~t) ;J'r;)d-J ei'lJ'~u nlV1'WC9lrr'W~'l:W~'lJ~tJ~IVllVI:Wl~~d-J 
" q 

1.2 
I 

1.2.1 J'~1JU~IJ'~'WLVl~ (Information System) 

ltJ~~'Uu~I;~tJL'Vl~ iJ~IUtJld-J~l~t)tJtC9ltJvfr;)ltl ~t) ;]t)d-J'IN ~1~~tJLVl~ LL~~~~'UU 
'll 'IJ 

I g., 

~1J'~'WL'Vl~ (ruDj~tJfi L9~UiJ'Vl'W Ll~~l~\!~tl LntJ~~lnd-J~, 2542) ~'li:Jrlr;)I:WVld-JltJ~,:}tl 

;]t)~~ (Oat,:) VI:WltJei'l ;]'ElLVi991'':}l?Il'l 1 ~ijt)~1tJfiJ'J'd-J~1~GjJ'f}'l~,:}~1~f'UnlJ' 

~tJl~ ldJ~19~LU'W1Jrlrl~ ~l?lrJ ~tJfll ~'l1'Wnln11 LVlL9Jnlnu Vl1t) ~tJ 1 tC9ltJt)19~~'El~1'WtUbLU'U~ 
dJ'W~r;)L'lNGjJ ~'Elrlr;)ld-J Vl1t) J'1~'IN~l~tJC9l1'WtULLU'Ul?il':} 1 ;,:}1~LL'VltJ~'EllVi9~~,:}t!tJ 

~1~~'H'VI~ (Information) ~:Wltjei,:} L~t)'1~Ir;)l?11':} 1 ~1~91nnl~Ul~'El~'lNd-J1 
I I 

'V """.c:I 6'\ 6'\ 'V """.?'I 'V.c:I 'V cv ~tl6J 'Vtl <j' cr 'V .c:I0 0

1.1 J'~d-Jr;)'lNt-J'lNC9lr;)tJr;)finlJ'bC9l 1 bVlbnC9lLu'Wflr;)l:wrVl(?lt),:}nl~~I~~U'W1 b b~ ~~btl~'W osnt)~~'VI9~ 

' j 
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I I 	 9J 

tl1:l-J11~\h~d-J'dlcHHHYhHiJ'W~1~~'Wb'Vlfl bn(?)~'Wd-Jl~ln 2 bbVl~'I fl'f) UVl~'I;J'f)d-J~Jllt11'W'f)'Ifln~Vl
'IJ 

b~t1'd;J'f)'InU;J'f)bV1~~1'1~1'1 1. ~'f)'I'el'lr1n~ b6Jl'W Ll~~~'VlfiJllY'l1'Wnl~'V'il'11'W~'el'l~n~1'1 ~'dld-J~n~'el'l 
~ 'el,1n 1 ~'d1'1 bbe-J'W~ f'l ~ ~1 'W:W 1dJ 'W ~'W ~'I 'ell ~1~~1 n ~fi n 1 ~~l:l-hiJ'W'Vll 'I n 1 ~ b6Jl 'W n 1 ~Y'l uLl ~Y'l ~ ~ tI 

'IJ 	 q 

fi~n~ ~d-Jl ~:hl fAl'1 1 VI~'elVlt.btl'll'W~'el'lf~ biJ'W~'W 
q 	 ~ 

9J 	 9J 

VI'I 11 ~ 'd 1 d-J ~d-J ~ 'W fi~ ~ VI ~ 1 'I ;J 'f) d-J ~ bb ~ ~ ~ 1 ~ ~ 'W b'Vl fl ~ ~ ~ ifn h ru ~ ~ Ll bb'lJ U 
'lJ 	 'lJ 

litll;l~ 	 tl_J_:::_lJ'J_~_t.J_~_~_'f)lJ_"~ I--__----.,;::>~1L-_~_lJ_~_'W_b'Yl_Pl_I ';, >1L-__ __ 

1.1..1
lu'VI 1 'J~'U'U~1'J~'Ub'VIfi (Information System) 

~~'lJ'lJ~l~~''wb'Vlfl (Information System) Vld-Jlt1n'l ~~uu~Ll~~n'el'lJ~'JtI~'W 

b~i~~'el'lf)'f)d-J~'dbl?l'f); u~~~Lln~ru~I'1 1~vl'Nl'WLl~~~l'Wn'W b~'f)r.r(?)vll~ld~'Wb'Vl~~lV1fu~'t!'lJ~'4'W 
nl~Ll~~'Il'W nl~r.r(?)nld bb~~nldl?T(?)~'W1~1'WVI't,btl'l1'W Vl1'el 'a'lr1n~ 

• 	 f)'Jld-J (1 n ~'el'l biJ'W!flI?l~l~'J'W~'f)'I~l~~'Wb'Vl ~~(1 n ~'f)'I n'lJ~l'W'J'W~l~~'Wb'Vl ~~ e.J~ l?l 
'IJ 'lJ 


91 iI" I I 91 


~'W~'IVI:W (?)1'W6Jl'J'I b'J~lV1U'l ~'Id~~Uf)'Jl:W(1n~'f)'I~'W'at1n'lJ ~'J~1~~'W\''Vl ~ 
'lJ 'IJ 

bb~~~ld~'W\''Vl ~,r'WhJ ~'Jd~~d'J I1IL~'J~'Wl~~llJ1d(1u'f)nn'l bb'W'J btJ"lJVl1'f)n1dbn 111 

\'Vll?ln1~ru1~bVll?ln1~ruVl~'I1~
q q 

• 	 f)'d1:W~ :wuJ\nr~'el'l~1 d~'W\' 'Vl ~ ~'Il~lJ 1~1 n n 1dd'J 'lJd'JlJ;J'f) \'Vi~~1'1 Vl1'f)o]'f)lJ ~~~ 
'IJ . 	 'lJ 

~ 

'flU'flt11'1 n~~r.r(?)n~~~1t11'W'fl'lflndl~'WmlJ1 ru~ \,~t1'1Y'l'fl ~'f) nl ~e.J~ l?l~1d~'W\''Vl ~ 
'IJ 

'V 

-w'W 

• 	 f)'J1lJ n~vl~f(?)C5JJ'f)'I~ld~'WL'VI~ ~ld~'W\''Vl Pl~~rl'Jd~~biJ'W~ld~'W\' 'Vl ~~ n~vll1lf(?) 

\'b~~1~~~'J1d-J~~lJ'J~ru1'W1?T'J\''fl'l ~llJ1~(1\'\'~(?)'I~1d~~~I~'1J 1l?l1lJ~0~'I1'W 

~'fl'l n1~1~~~'lJ,h'W ~'I'f)1~~~r.r(?)Vi11~tL?ltJn1~~~Ll \''UY'l1~~'l~ m.~'l1'W~'el'l n1d 
q 'IJ 

I

• 
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J'~UU~ lJ'~:Wl 'Vl fll (Information System) 1~~ n~l?J,J'Wl~'Wl~!ll9l!l1J~'W!l'l~!l 

llJ llU1.1 ~1'1 1 l6J!'W J'~'lJU'Il'WtJJ'~dJ(HHJ~~!l~~ (Data - processing System) J'~UU'Il'W~!l~~ 

l~!lnlJ'1J1~1J' (Management Information System) ll~~J'~UU01J'6J!'JtI~(?l~'W1~ (Decision 

Support System) ('Y!'WVl~n O~l'Wflll~, 2540: 28-30) ~'1J'~u1Jmth~iJVi)'JldJl,l,l9ln~1'1~'1~
q 

1. J'~U1J'Il'Wlh~dJ'J~c.J~~!l~~ ( Data - processing System) 


dJ'WJ'~uU~!ldJ ~ Vi)'f)dJ~'J ll9l!l f~ C1 n ~I?J,J'W 1~'W I,~'f) 19l'f)1J~ 'W!l'l Vi) 'J 1:W ~'f)'1 01 J'6Jl!l'l 

~ ~ 

~J'n~1'W~'W~~~~'f)'11h~dJ'J~~'f)~~LtI'W~1'W'J'WdJl n 1 dJ'WlJJ'~~1 L6J!'W nlJ'lJJ'~dJ'J~ 1,~'WL~!l'W LL~ ~ 

~ 'W A1 Vi) 'I ~ ~'I J' ~U U '11 'W lJ )' ~ :w 'J ~ c.J ~~!l dJ ~ ~ ~ l iJ 'W J' ~U U ~ 6J! 'J tI tJ 'f) 'W Vi) ~ 1 till~ ~~ (?ll 'J ~11'W n 1 J' 
~ 

f 

lJ1l1~'11'W~'1 L(?ltl!l1 ~tI ~'Jl:W~ldJ1J'C16Jl!l'l Vi)'f):W~'J Ll9l!lfdJl'Vl (?lLLVl'WnlJ'lh~:w'J~ c.J ~~'f)~~ ~'JtI fl'W 
, 

2. J'~1JU'Il'\1~!l~~L~'f)nlJ'u1~1J' (Management Information System) 
1 

~1!l b1t1 n n U!l tll'1 tl'f)~ 1 MIS '!'W L iJ'W J'~uu~.w 1~!l dJ ~ dJ 1~ Lfl J'1~,r L(?l tI iJ . ~ 

~ (?llJJ'~~'1 fll ~!l~~~I'1~!ldJ~1~nut!nu1V11J'L~!ltJJ'~n!lu nlJ'~(?l~'Wl~ J'~1JU'lI~!ldJ~ L~!l nlJ' 
q ~ . ~ 

u1~lntl'WJ'~uU'Il'Wfl!ldJ~~Ll9l!lf (Computer information System) bbUU~~'1 ~'1~!l'lnlJ'iJ~~tI 

3lJJ'~nlJ' ~!l fl'W (People) tl1f(?lLL'Jf (Hardware) L6J!'Wfl!l:W~'JLl9l!lf Lfli!l'l~:W~ LL~~6Jl!lyJ[?]bL'Jf 

(Software) 

3 . J'~uunlJ'6J!'JtI~(?l~'W1~ ( Decision Support System) 


Vl1!l L1t1 n!ltll'1tl'f)~1 DSS ,!'W ~ ~iJLfl J''1 ~ ~1'1 r1~IUJ'~UU'lI'W~'f):W~ I, ~'f) nl J' 

<lJ 

U1V11J'Vl1!l MIS Vllnl,l,l9ln~I'l n'W~J'~uu DSS ij16J!nlJ'.wll,~'W!l~!ldJ~ L~!llJJ'~n!lUnlJ'~(?l~'W1~
<lJ 

-v I I g" I 

L'Vh't!'W ~'1Yl DSS ~~.wll,~'W!lt!'WLiJunlJ'.wl L!lI~!ldJ~:Wl~ LflJ'I~,r 'W~'f)dJn1J~~IJ'rul ~'1'Vll'1 L~!l nYl 
<lJ 

'lot ' I I 

dJullJl~vl'lVldJ(?lIlJl!l'lfiJ'n~ lL~~J'It1-31'Wt:-J~1~t!n1J1V11J''VlJ'IU~I'Vll'1 L~'f)n1VlUYl J'~uu I,th,dl ~Yl~ (?l
q q 

lL~~'Vll'1 L~!lnlV1'tJ~ I,Ltl~~(?l~~i'Wn'WllJ19l1:W~1 ~U LiJ'W~"h~'1 Lnl9l~1 LL~~IJ'~UU DSS ~~t:n L~'W'f)
q 

, ~ 

'Vll'1l~!l ~1'1 1~num~n1911:W ~ ul?iVl'wlYllunlJ'~(?l~'Wl~YlIt1~ (?ltJ'I r1'11iurat1 nuert~Vl1'f)t!n1J1V11 J'!lt! 
<lJ .'. q <lJ ~ <lJ 

1 

, 
4 . J'~UU~L~tI'J6J!I'1J ( Expert System and Artificial Intelligence) 

~'JdJvr'l LfiU~I191!lU'Vln~I191!lU 'L'f)11rJ L~'~ Ln (?l LVll9lnlJ'~'W J'~uu ~L~tI'J6J!1 ru~~-Wl L!l1 LVll9lnlJ'Dhn 
q q qJ a" q 

1h~:W'J~19l1dJiJ~~tI~I'1 1 LL~~Vll~I191'f)u1~nu0~ 

http:wll,~'W!lt!'WLiJunlJ'.wl
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~t?1~'W1~ l~tJ'll~'Wre)'Vl1'll~re) n"~~~~ (?l1~nu lft~Vf~'f)t!nu1-Vl1:i'lvl1,!'W ~'l'!'W~~(?l~'W1~~ (?lVl1tJ 0i'f)
• q CIJ CIJ q . 

m~ lll9l:i'~ULl~l~tJ'J6Jl1 ru~~1~~1 ~re)1J~'l dJ'Wn1:i'~(?l~'Wl~6JJ'f)'l:i'~U1Jl'f)'ll~tJ tt?1tJllJ ~'f)'lU1 tJ1'Wlft~ 
CIJ CIJ IV ~ . CIJ 

~'ldJ'WA'W~n ~lhbU1J6JJre)'l~1:i'~'Wl'Vl~ll1JU19l1'l1ll~(?l'l1~~'l[?l1:i'1'l~ 1 

d 
~1'i1..:j'Vl 1 

b'tJ~tJ'Wll'tJ~'l n1:i'~1lU'WTI:i'n' ~ ldJi'W n1:i'~Hr'f)lJ~U~~~1:i'~'Wb'Vl P\lJ1n~'W iJn1:i'll6JI'li'Wn'WlJ1 n~'W 
q " CIJ

;j 

A'J1lJsiU~'f)'Wl'Wn1:i''J1'l n~tJ~fi~1 n~'W ~1'\J'J'W'Vl1'l b~'f) n 1 '\Jn1:i'lbnU ruVl1 iJlJ 1 n~'\J n1:i'~(?l~'\Jl~
q IV 

.n1tJ1~l'J~1~~1 n t?1 ~.nl'rm1~:i'nr~(?l~'W19iJf)'J1lJer'\Jt:.J'J'\J Vl1'f) iJ f)'J1lJllJml'\J'f)'\JlJ1n~'\J dJ'\J~'\J 

• CIJ CIJ q 
:i'~UU ~1 :i'~'\J l'Vl ~~9~U1lJ 11~1'\J:i'~U1J'f) tJl 'W:i'tJ bbU1J6JJ'f)'l :i'~U1J~t!U~'W 'Wn 1:i' 

~t?1~'W19 (Decision Support System, DSS) ~'lLtl'W"ll'f)yhL'Jf~dJi'JtJ1'Wnl:i'~(?l~'W19b~tJ'Jn1Jn1:i' 

rcrt?1 nl:i' n1 :i':i''J1J:i''JlJ~'f)lJ~ nl:i'~ Lf):i'1~lfif'f)lJ~ bL~ ~nl :i'~¥1'l ~'J LL1J1J~siU~ll'W .nltJ1~"ll'f)'\"J f?lLL'J f 
CIJ CIJ 

"ll'f)'\"Jf?lbL'Jf t(?ltJ nl:i't~[?l'f)1Jn'Wb(?ltJl~AlllJYi'Jb[?l'f)f ~'l'f)tJ.n1tJl~nl:i'A'J1J AlJ6JJtfl'l m~~'lbb!?l ~lJ ~'W~'l 
CIJ q CIJ 


iI i.I I I I 


~'W~ t?1i'W[?l'f)'W L~'f)6jj'JtJ~1J~"n:i'1'\JtS'f)'lnl:i'~(?l~'\Jl~1'WbVl [?ln1:i'CU VII ~1 [?l'f)'lJVi~ltJ ~~(?l'J n :i''J t?1 b~'J 
q CIJ q 


, ,!I. ­

91 nu ruVI1 ~1'f)n9 n:i':i'lJ'Vl1'lTI:i'n~Vi1lJiJtf):i''l~¥I'l bb tJ'\J1l'\JVl1'f) n'ltA:i''l~¥I'l ~'lt!'WVI ~n n1 :i'6JJ'f)'l
IV q 

~fi n1 :i'tJnm~~ t?1~~'\J DSS :, ~'l ~ nlllln LL1J1JL~lll.~lJtJ:r~~'Vlfi.n1~1'Wn1:i'Vil'l1'W llJ L~tJ~ LI.l9lnl:i' 
, . !I.­

[?l'f)1J~'W1l'l1'W~'f)~ A'J1lJ ~1l'l fi~:i'6JJ'f)'liflllJ~ Lvhu'W 
• • CIJ 

'j 

~W-J'W1n1:i'~1l~ L'Vl'f) t'\Jt~tj~1:i'~'WL'Vl Pll'Wu9~u'W Vil1tX DSS ~llJ1:i'f:ldJi'JtJ ~1J~~I:i' 

1'Wnl:i'~(?l~'W19bbniJru~1 tt?l~U1~'f)lJ~~~ldJ'W LL'lJ'lJ~1~'f)'l1'Wn1:i'~t?1~'Wl~~~1r1ru LL~~6Jl(?l~1~'l
QI . cu QI' q 

~~1tJ !?I'f)n1:i'1~'l1'W:i''JlJ b;]1 dJ'\J:i'~1J1J L~tJ'J L~tfl~~(?l'J n!?lre)1'Wn1:i'1~~1'W1l1l'l m~ tl?ltJ~ DSS ~ 
• CIJ 

" !I.­..". cv cv ..". 

LVllJ1~~lJf)'J:i'lJAru~n'}j'ru~ (?l~'W
q 
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• ~ltJ i?l1)nl dC~tJ'W~bVCl ~1~-:Jl'W Lti1)-:J ronn ~1~rr:n~~vin11~'Vll-:J ~1~~'WL'Vl ~~~1 n!?l 
~ ~ 

1?I'Cl'el !?l~'Wf)'d 1:W l:f-:J f?1'd 'Wl'Wn 1 d 1.~-:J I'WLL'Cl ~f)'d 1:W rX'el-:J n 1 dGJI'el-:J if b)Jvtl v'h 1~ DSS 
,. 

rX'el-:J~f)'dl:W~~!?l'dn~1l~~
qJ 

• ~1:WldbltrX~'elunuen~lJl1lth-:Jd'd!?ll~'d LL'Cl~~'Lld::;~'Vlfi.nl~ t!?ltJ~ DSS 
qJ 

~~rX1l-:J 

~1:Wl~C1~'el~IJ'nu0~1ltJl-:JryyUY'l~'W t!?ltll?l'elU~'W'el-:J fI'dl:W rX'el-:J nldLL~::;trXl?I'elU nu 

en~~vi'WL7'Cll t!?ltJ L'U'Yn::;l'W~C11'WnlnJif~~-u'W ~ rX'el'l nl~f)'dl:Wd'd!?l L~'d1'WnlJ' 
~ q 

lLnifb)Jvtl 

• ~~'f):W'Cl ll'Cl~LL'lJU~I~'el-:J~lvtfu~uu~'W'Wnl~~!?l~'W1.~~ Lvt:Wl::;~:WLL~::;~'tl !?If)~'el-:J
'll q 

1.~fi~ Lf)dl::;1X~ bll'Wn 1 nJnl~~!?l~'W1.~ ~l'dtHL'lJU~I~'el'l ~1-:J 1 ~:::'lJ'lJ~-:J rX1l'l 

~1:WldC1 ~~1-:J LlU'lJ~ 1 'Cl'el-:J L~1l'Vl !?l~'eluiJ'el'Wrh ~'d LLlh LL'Cl::: LU~tJ'WV'il1u ~'eltJ 1 
, 

..::!I 	 i/ ..::!I, 

L~1l~~I'l'Vll-:JL'Cl1)nl?ll'l 1 

• 	 ~ l:Wl dC1~'el-:J f'lJ n 1 d 1.~-:J1 'WGJI'el-:J ~u1vt1 ~'Vl n d::; ~'lJ ~UU~ 'W'W n 1 ~~!?l~'W1~ LLUU n ~:w 
'll q q 	 q 

LLUUL~tJ'd L~~::;~uu~~'Wnld~!?l~'Wl~l'Wi'WI?I'el'W~I'l 1 GJI'el'l nd::;U'd'Wnld~!?l~'W1.~ 
1~ 

• 	 ~u'lJ~ 'W'W fl',:) d~!?l ~ 'W 1~ LL'lJU ~-:J tf) J'-:J ~ ~1-:J LL'Cl ::;1~ i:Jtf)~'l ~ ~1-:J ~-:J LLI?I n ~ 1-:J "'l1 n 

~:;lJlJ~~~~~ L'VI PI Ihl,jfmJ 5lJliI~1'W~<ifi1 n1 ~-li'1ll;! ~ ~ 11-1flJ ~1 'Wlh:::91.J'WL'vht!'W 

• 	 ~ r1,)I:W tl!?l ~tJ'W~ ~ ::;~'W'el-:J f)') 1:h1 rX1)-:J n 1 ~~ LU~ tJ 'W LL U 'Cl-:J 1 tJ6JJ1)-:J ~1.~ L ti'el'l "'l1 n 
q 	 'll 

~bll'Wnl~ru 

• 	 i1vtUl~ ~uu ~'W 'Wnl d~!?l~ 'W1.~ L'Vilt!'W l~1.'liv'hvtul~ LL 'Vl'W~ ~Vl~'W1.~ DSS~::;
q 	 'll 

~~I'l~ddflGJI'f)-:J I?I'WL1l'l dJ'Wvt~n 

~'d'WtJd::;n1l'lJGJltN DSS ~1:Wl~b1~ILL'Wn'el'flndJ'W 4 ~,)'W ~-:J~ 
1.'eltJn~ru ,.·L'LI'W~')'WtJd::;n'fl1JLLdnLL'Cl::;dJ'Wtr1d'l~~I'l~'W~I'WGJI'el'l DSS t!?ltJ 

q 	 ~ 

'flU ndru~ L~tJ'd~1)'ln'lJ~:::1Ju~:wu~'W'Wnl d~I?\~'Wl~~::;~I:Wldbl LLU'l1)1) n dJ'W 3 n~:hl ~')tJn'W~'el
q . q 	 q 

1.1·1lUn~ruud~:WIJ~HJ~ 'l.J~:::n'au~'dtJ~:::UUr1'a:W~'dL(Wf)f ~'l1.'W~lJtI 
' i q • 


I I 


~:WLLdn"'l~l~r1'el:hlyb LI?I1lfGJIU1!?llvt '1J (Mainframe) vt11)iHlf)'el:hl~f) LI?I'elf (Mini Computer) 1.'W 

~TWn'lI'WLiI'Wvt~n LL~1.'Wif~~'lJ'W1l-:J flnld~f)'W:Wl niX'W:hll1~~::;UU Lf)1'el6JIltJGJl1l-:J r1'el:W~'d LI?I1lf~')'W
q 
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'l~(P)(P)'rl (Personal Computer) bb'Vl'Wbti~.;JfGllniJ~I(p)IQn iJu~~~'Vlfif)I'W~ bb~~~~~')n~~rn~Lo]j.;Jl'W 

[?]'rl~C9IfGl'Wmo]jiJ(p),)I~~ fI,)l~b;h lfGl bb'rl~~m1~1'W.;Jl'W~I~~'Wb'Vlf'1~.;J;'W LC9ItJ b'U'Wl~~u1vn~i'WlV!:JJ~ 
qJ qJ qJ qJ q 

(P)~~~') b[?]~f~')'Wu(p)(p)'rlLC9ItJlo]j6Jl ~~li.;J'Lh~bf)'Vl~I'Woif~~'rl bb'rl~ Spread Sheet u~~n~u 
q q d!J qJ 

" 

1.2~'fJUnnW~~~I~ u~~n~u~')tJ~~UU~~~I~~I.;Jl b6Jl'W ~~U1Jbfl~~~ltJ 
t 

b'U'Wl~~'W~ (LAN) 1~f:lnUlb~I~IU~~tJn~ L~~.yhnl~~~~I~oif~~'rlbb'rl~~I~~'Wb'Vlf'1~~.;J DSS LC9ItJ 
q.J , ,' q qJ 

1'WU1.;J(p)f.;J~lfGlfGl~lo]jnl~'Lh~~~L~tJ~l~tJ~~~~t'f) (Video Conference) Vit~nl~U~~6Jll-l'Vll.;J1n'rl
Iq q 

(Teleconference) 'Lh~n~1J lti~.;JfGlln~iJV!i.h~~~~'WLfGl~lfGl~tin'W(p)'W'rl~~'W~
qJ qJ 

1.3 ~un~rubb~C9I.;J ~~ DSS ~iJU~~~'Vlfilll'W~1 dJ'W~~.;JiJ~un~ru
q q 

bl~ ~.;Je-J'rl b6JlU fGlrelllI'Y'l~iJ (P),)I\~'rl~b~tJ~~.;J b(P)i'f).;J~:wvrreltil.;J~ bb'rl~~un~ruu~~n~1J~'W1 b~!l6J1'JtJ 
qJ q 

~'1 tJ'Vl~ ~oifrell-l 'rl ~ 1 ~~ 'Wb'Vl f'1 [?]~~ ~fGl'W~ ~1.;J (P)') 1~ boiflLfGlL'W~1 ~~'Wb'Vl f1L ~ bLn ~Lo]j bb'rl ~5Jl'JtJL,xnl~ 
qJ qJ 

~1 bll'W.;Jl'WiJU~~~'VlfillTY~ 

2. ~~1J1Jnl~Vil.;Jl'W iJ't!n';)6Jllnl~VI~ltJ'Yh'Wl~fI,)ll-1 b~'W~1 ~~uunl~vll.;Jl'WLiJ'W 

~')'Wu~~nrel1Jv!~n~rel.;J DSS b~~I~~~~1 biJ'W~'J'WU~~n!lU~1 A'1JL'Wnl~~fGl~.yh1~ DSS vll.;Jl'Wl~ 

I' 

2.1 ;~I'Woif~l-I'rl (Database) DSS fGl~l:JJiJV!i.h~~~I.;J f1'WVll V!1'f)Ufuu~.;J
~ qJ q 

oif~l-I'rll'W~I'Woif1)l-I'rl~'f).;J'f).;J Arl1~ bti'f).;JfGlln~~1Juoif'f)l-I'rl6J.I'f).;J'f).;J AnlniJ'W~~'lJ1J~'W1 ~LV! ruiJoif~l-I'rl 
q.J d.S q.J I . qJ Of qj 

V!'rllnV!'rlltJbL'rl~L~tJ')oif'f).;Jn1J~~~~VI'rlltJU~~Ul'Vl Lb~ DSS fGl~iJ~I'Woif'f)l-I~6J.I'f).;J~,)L'f).;J ~.;JfGl~iJV!'i.h~
I qJ d!J qJ 

~')u~')~if~l-I~~~1 ArufGll n~~ [?]~.;JiJfGlfGlU'WLL~~Ul~l4'C91Ln1J L~~1 ,x~ltJ ~~nl~v!)'WVll ~~;r'f)l-I 'rl 
qJ.... q qJ 

LV!~hnfGl~f:lnLnul~'f)til.;J~~u~ru fI~ull'J'W LL~~LLU'Wrel'W L~rel~~nl~Ul1uu~~~'J~~~'Lh~n'f)1Jnl~
qJ 'lJ 

I 

2.2 ~1'WLLuu41~~'1 (Model Base) iJVli.hYl~,)1J~,)l-ILbU1J~I~~~'YlI.;J
d!J 

fliW[?]f'11~[?]f bL'rl~LL1J1J~I~~'11'Wnl~';) bfl~l~triJruVll~~IAru L~'f)'fll'W,)tJ fI'Jl~~~C9I,) n~tfleno]jun~ 
.".... 'lJ 

i/ i/ 

DSS fGl~f:lnvrW-J'Wl~'Wl-Il[?]ll-1fGl C91U~~~'l~b'UY-ll~'f)th'l ~~'t!'W DSS fGl~'Lh~n'f)U~,)tJbL1J1J41~tfl'lYl
<u q 

~1Aru~6Jl,)tJ'fll'W'JtJ fI'Jll-1~~'~') n1'Wnl~t~[?]tfl1J~~VI~I'l eno]j nu ~1'Woiftfld-J ~ bb~~~I'Wbb1JU~I~~'l L~tJ 
.... <u d!J <u d!J 

~~1J1J6Jl~ ~li'l6J.I~.;J DSS fGl~iJVlUl~4'~nl~ fI,)1J fll-Inl~vrW-J'W1 4'~ Lnu Lb~~(~tJ n l;{LL1JU~I~rel.;J
q q 

~1.;J"1 b~~U1J.J1U~~3.J,)~~~ ;~1Joifrel3.J~~ln~I'Woif~~~ LC9ItJiJ~')'WU~~nrel1JVI~n"1 3 ~,)'W~r.ltJn'W f)~
I ~ 'lJ d!J qJ I 

I 

http:Wnl~~fGl~.yh
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n'!~r.r~nl~~1)~~ (Data Management) nl~r.r~nl~t~L~~ (Model Management) LI,~~nl~ 

r.r~nl~nl~t~[?]1)'lJ~'W'Vl'Wl (Dialog Management) ~l~l~b1l,l~~\l fl'dl~~~~'Wfi~1)\l~'d'W1.J~~n1)U 

~\l 3 ~'d'W ~1) m~~l'Wl,l'lJU~~~'el'l ll,~~~l'W~1)~~ l~~'l~tJ~ 2.8 
'U OJ) OJ) 'U 'IJ 

• 

~1 n l,~tl'l1~ rll~'el~~~UllJ11~'Wnl~LJ~~lJ'd~ t.J~l~ii f) ruJll~ l~ tl'l~'elll~'d n9~hJ ~1 ~1 ~b16Jl'Jtl 
'U q 

" 

~iru~'W'Wnl~!?l~~'W19~'el'l erHft~'elth'llVllJl~~lJ ~'l~'l'el199~~~1'lUruVil Vl1'elfl'JllJ ~ ~~~1~1 'W 
q 'iJ '" 

~~'ellJ~ DSS ~lVl:l-Jl~~:l-J ~~'lJ'~9~iJ~m~ru~ ~'1~'ell'l.J~ 
'iJ f 

3.1 ~iim:l-Jlru~'ellVl:l-Jl~llrinl~tnlLJli'll'W 

3.2' iif)'Jl:l-Jbl n ~'el'lll~~vl'W~~tll'W~~~U~ lVl:l-Jl~~~ rlUf)'Jl:l-J ~'el'l nl~ 
'IJ 

3. 3"~1:W1J'blU1 :l-Jl1~~~~ ~'d n J''d ~ bt'J ll~ ~ fl ~U rl'd'W 

3.4, iJ f)'lI:l-J£J ~VI~'Wll~~~l:Wlnl'Wl:l-Jlr.r~~LJ ll,UU b~'el nlJ'~ If)J'1~Vl1~ 

f~u",":ll_I~odel ""el ] 

-- -- ', -"" ''­
1----- " J- n1".n"~'""~ ----- ­

/ ' ~ -- '" '. (Model management) 

~ . n'''.n"n"lii••, 
' ......... . ./ '/ 


I -1'-­

'J 
. -..........., 


/ --------',-

~ 

~1~ 
n1T'lClln11'i11111fl(~." , ~ (User) 

--J?ata management) 

------~~ 

~1I~~~1nn1~Ul\n I 
!1U;1I'.l~ DSS (External data service I ____. ___ __J 

Lft'i.:lftfl.:li4'ws1'U"lI'fl.:!'i~'U'UftU'Uft'U'lJn1'i~tli'Ul~ ('UJ'n~ fHl.:!ft1'iiR.2535)
~ . . 



10 

" 

1 

4 . U ri ~ '1 n J': btl 'W ~ 'J 'W U J' ~ n 'e) 'U ~ ~ '1 ~ru ~ n ~ 'J 'W ~ ~ \l6Jl 'e) \I J' ~U 'U ~ 11U ~ 'W 'W n 1 J' 
q . QI 	 q 

1Yl~~'W19 bti'e)\l91nUri~~9~b~tI'J;J'f)\lnU DSS ~\lbb!?l nlJ'nl~'W~bU'1~~lt1bb~~~'Jl:W~'El\lnlJ' nlJ'q 

I 	 I I 

~W-J'WI 'e)'e)nbbU'U bb~~nlJ'l~ DSS ~\I~l~lJ'(HbtJ\l1Jri~lnJ'.yhntl'J;J'f)\ln'U DSS 'e)'ElndJ'W 2 n~~ 
q 	 q 

I 	 ~ 

uJ'~n'e)unlJ'IYl~~'W191'WUb1J~lVl bn ~;'W 

4.2 	~~1!1J~'W'W DSS (DSS Supports) L~bbri ~ri'JUri:W~bb~fnMl 
• 'lJ q 	 'lJ q 'lJ 
I 

~U nJ'ru!?l 1\1 1 ~~W-J'W1J'~U~~1!1J~~'WnlJ'IYl~~'W19 ~~~ nlJ';J'f)~~ bb~~~mn'Ml b~tI'J nUJ'~U1J 

b~'e)1,x DSS iJ ri'Jl~~~UJ'rn bb~~~l~lH)~l bU'W\I 1 'W'e)th\l b~~uJ'~~'VlfiilTV\~ bb~~lYlJ'\I lYll:W ri'Jl~ 
'lJ 	 \ . 

J 

bJ''19~b~'W~1,r'J19~1~b1J6Jl'e)\I DSS 

ri'Jl ~ ~ 1 ~1 J'C1 b~:W '1 ~~~~ ~;1:Wl J'C1U fu 1Yl'J 1,x b;Jl n1JJ'~1J1J iJ ri'J 1 ~ ~ ~~ ~1\1~ J'J'rl bb~ ~~ 1 ~ 1 J'C1 

Vll\11'WL~'e)th\l ~'e) ~ f)~'f)\I n'W b~'e)1tX1JJ'J'~ 
q 
bihVl~lt1 lYll~ ri'Jl:W ~'f)\I nlJ'''JJ'e)\I'e)\I rlnl J'b~'f)th'l ~ 

tlJ'~~ 'VIfi ilTV'lll~~UJ'~~ 'Vlfi e.J ~ 

uJ'~'LtI.snU6Jl'e)\lJ'~tJu~irtJ~'W'Wn'1J'IYl~~'W19 ~'e)
q 

• 	 ~W-J'W 1 U J'~~ 'Vlfiill~ n 1 J'Vl 1\1 1'W UJ'~~ 'J ~ bb~ ~ b~'W'f)~'f)~~ nlJ'1Yl~ ~'W19 bbn ~ 
'lJ 	 'lJ 

1Yl~~'W19 b~'e)l~Vl'1 ri'Jl~ b~119 bb~~ltl'Wbb'W'J'Vll'll'WnlJ'IYl~~'W19 

• 	 ~W-J 'W 1 U J' ~~ 'Vl fi ill ~ n 1 J' bb nL6] U ru ~1 6Ji 'J til tX ~ IYl ~ ~ 'W19 bb nb6] uru VI lb~ 'f) tJ 1 'I 
. 	 ~ 'lJ ~ 

J''J ~ b~'J bb~~'~n ~'f)'l~1 n;'W t1'l~l~lJ'C16Ji'JtJ bbnu '1JVll~'l'Lf):N~~l'l bb~ ~ub1JVl1blJ 

iJ'LriJ'\I~~l'lt~~ n ~'JtI 

• 	 UJ'~b~'W'Vll~b~tm~bVl~l~~:W Jllt11~~'f)~ln~6Jl'f)\lbb!?l~~~'11'WnlJ'ru ~\l9~6Ji'JtJl'W 
nlJ'~ briJ'l~~bb~~lllitJU bVltl'U'Vll'll~'e)n1tX~'f) ~ f)~'f)\I nuil ruVllV11'e)~ C11'WnlJ'ru 

J 	 ~ 

~ . 

'i' 	 cv 0 . ~ ~ .rJ ., !V!Vev "'" .,.::j <:!j.::j

b~tJ~\I~1C11:W uC11 . . ... bb~'J .. . . (What. ... if .... )" vn'Jtl bVl~~~~'W b9~'Vll\1b~'e)n'Vl9~ 

~'e)U~'W'e)\I ~'e)i1 ruVll'f)th\lVl~1 nVl~ltJ i1 ~'f)'lC1 n~1 n (?) 'L~tJ'Vll\1 b~'f) n~ dJ'WbUL~ 
~ 	 'lJ 

!V 

6Jl'El~~ 
'lJ 

• 	 l~:wtJJ'~~'Vl:fiill'ri nlJ'f1'JU f1~'tl\l r1nJ' lti'e)\l91 n nlJ'1Yl (?)~'W19 C1 n ~'El\lYil1~nlJ' 
q 	 'lJ 

~1 bU'W\ll'WbU'WLU'tItJl\1J'IU1'W 

'i, 

I 
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1.2.2 

~fin l:i'~ L~:i'l ~'lXLV~ ~!)!) n LL'lJlJ:i'~lJlJ ~ 1~ 1 :i'b1Vll t(91tJ1~fi nl:i'~OO-J'W1 :i'~lJlJ LLlJU 

':l"~:i'nl:i'~OO-J'Wl:i'~lJlJ (Syst~m Development Life cycle : SDLC) dJ'Wnl:i'1~ Methodology 

LLlJ'lJ Structured System ~nalys is and Design (SSADM) L~!)nld~(?I.J'W1:i'~UlJ1'W':l"~:i'mJU 

SDLC bblJU Adapted Waterfall t~tJLb1J"~'W!?lTl'Wnld~(?I.J'Wld~lJU!)i1ndJ'W 7 ~'W!?lTl'W~':ltJn'W~'ln 

o 2.1 .<:!I a. ,,0 = 
nl :i'nl~'W~ ~':l1:J.-1 !?lTl'l nld6JlTl"d~lJlJ rlTl n l:i'':l brldl ~VInl dYl1 "1'W6Jl'f)" d~UlJ b~~ 

b~ Tl ~1 Uru Vll ~ Ln~; 'W ~1" b~ 'El cW 11,J ~ bb'W ':l 'Vll" 1 'W n 1 :i' Uff16Jl UW ~ 1 !?l 'El1u ~,,~'W~" rJf'El" ij n 1 db fl U 

:i'':llJd':l~6Jl'f)~~;Hb~~6Jl'ElL'Vl~~:i'''6Jl'El''d~'lJUL~~ ~ln~'Vl b"D:i'~lJU'W'WJlltJ b'W'El'lrlnnYl'El b~ ~6Jl'El~~'Vl 

'" 'IJ '" 
I ~ I I 

2.1 2.1 c:;; a. a. 2.1"""6} 2.1 cv 6} ".,g 6} 2.112.1 2.1 """ 

'IJ 'IJ 'IJ 

I I I 

I ..::j """ 2.1 'i' 2.1 """12.1 """..::j I 2.1 cv 2.1 
b'Eln~ld!?ll"'Vl LntJ':l6Jl'El" b~tl6Jl'f)~~'Vl ~:i'':llJJ'':llJ'f11''''~lJdlt1~~L'f)tI ~ rl'f)'W6Jll"~ln lL~~6JIU6JI'El'W til n 

'IJ 

, i-­

urinldLih1~ d':l~~'l nld~'El" ~~'WJllYl:i'':l~6Jl'El-:J:i'~lJlJ ~"t!'W~'l~'f)"iJnl:i'~l~'f)-:J Fl':ll~ ~'f)'l nld!?ll'l 1 

~':ltl bL~'WJllYl~'El~~ ~lJtI~fin:l:i'!?ll" 1 L~'f)1~L;;11~JllYl:i''J~6Jl'f)-:J nld'Vll"1'W:i'~lJlJ1~i~ b~'W bb~~ 
2/ I I ; iI' I 

:i'lJ ~ b~lJ~'W ~"n:i'~ulJ'Wnl:i'1Ufl1 dLflU:i'lJlJ:i'lJlJeiI'f) LYi~~l~'Vl"VllJ ~IIjJ'El"d~lJUVl ~'f)'l nl:i'~(?I.J'Wl (Fact­
! 

Finding) ~llJldb11~finld!?l~" 11~~"!?l'f)1tJl1 

• ~lJ'f)rh'lb'f)n·~ld LL1JlJyJ'f)flJ LL~~~1'W;rTllJ~~1~-:Jl'W1'Wu~~u'W
<L9 'IJ q 

I I , iI. 

Lb~,) b6Jl'W b'f)n~l:i'~l" 1 b~'f)v'il r1,)1~ L~l1" Lnu')n'U:i'~'U'UVl.,~vi1n1:i'fiin'lj'11'WLij'a" ~'Wri'f)'WVl"~L~1 

1uv'hnldL61h1tJ~lJJl1~ru cVi1bL'UU~'f)Ub11lJ Vlffi~'W~tJ1~1:i'1tJ~~L~tJ~"1nLL~~'leil'f)lJ~~'W
'IJ 

I ~ 

1'WnldLnu:i't,}lJdlJ~~'ElLYi".,1"r.;nnLiln~1J'VliJ'EltJLL~,) 'a1"'Vl11~ 2 ~fi ~"tl1. nl:i' 
'IJ 
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~ III 'W ~ tJl IIU Ull. ~ (91 'l f1 'd 1 :w ~ (91 I. ~ 'W ~ 1 n ~ n A1 'W btJ Ul tJ 'f) 'l f1n J' ll. ~ 'W n ~ tJ 'VI fin 1 J' ~ IIU'W fi J' n ~ 
,,<u q q 

llUU~'f)f~ (9]1'l 1 ~iJnl J'nJ'~n~'f)iJ~ I1tJu~'f)tJ I.l~'d~l~l J'bl1o1f ll~ (91'l l.iJ'W~'d'f)tJ1'l1'WnlJ'~llU'WnlJ' 
I <u 

~1''l1~ r1~'f) nlJ'1o1f'll'W~'f)JllYl liJ'W~'W 'W'f) n~ln~WJ lf1J'l ~~J'~uu f1'd J'!?1 J''d~ ~'f)U I. 'f) n ~1 J'6Jl'f)'l J'~U1J 
<u ' <u 

I !I/ 

~lJ'~'WI.'VlfilVlI.f1tJ~lI.U'WnlJ'~lri'f)'WVlcWlt1~'dtJ 1~ll.ri ~'l'l1'W (Flow Chart) 1.1.~~l.b~'WJll~ 

(Diagrams) ~~'WT4nJ'~ Vl11'f) llVl~'l bnU~'f)~~6Jl'f)'lbf1J''l nlJ' (Dictionary or Repository) b'f)n~lJ' 

nlJ''f)'f)nl.bUU b6J1'W ~'f)~~!5,lb~l ~'f)~~~~~'V'olfibb~~~l'W~'f)~~ b'f)n~lJ'nln~tJ'WhJJ'bbnJ'~ lb~~r1~'f)
<u <u dS <u <u 

b'f) n~lJ' I.bUU~'f)f~ Vl1'f) I.I.VI~'l~'f)~~~'W 1 I. ~tJ'lUl'l~'d'W~1 ncvr'lVld-J (91~iJ1 'W'f)'l f1nJ' ~'l f1'dJ'iJ6Jl'Wl (91 

Vl1'f)~1'W'd'W6Jl'f)'l ~'d'f)th'l~l n~'f)~~ ~vh1~'VI J'lU ~'li'W!?1'f)'Wl.l~~b1'f)'W16Jl1'Wnl J'~1 bU'W'l1'W1~ 

if'ldVllnlJ'~l bU'W'll'WI.6Jl'Wl~~? n'WVl1'EliJ f1'dl~ ~'f)'l nlJ'!?1J''l tl'W1~ I. ~'El1~'VlJ'lU~'l 1.1.'W'd'Vll'l nlJ'bln16Jl 

if'ldVll1~ U~'d!5,ld-J 1~ 1.f1J'1~,rVl1'El I.mtJu I. VltJU tlUifb1JVllV11'El f1'dld-J ~'f)'l n 1 J'6Jl'El'l'El'l An J'~'d 1.'El'l~ 1 

~1~1J'bltJl~Tth~tJnrm~~~1'ElhJ l6J1'W Vll~'El:W~~ln~'WI.!?1'ElfI.U!?1 U!?1tJ~lJ' WW'l~'f)~:wvrfiJ'n~(9]l'l
q I <U q 

1 bil'W~ 'W 'W'El n~ 1 n~t!n ~ I.~ J'1 ~~J'~UU~'l ~ 1:W 1 J'bl ~'Wf1 ~1~ 'El ~ ~6Jl 'f)'l b'VI f1 b'W t~~ f1'f):W ~'d b!?1'El f 

6Jj'f)~ ~ll.'df~ll~~ltJ~lV1~U~J'~~ (9]1'l 11~~1 n bf11'El6JlltJ~'WI.!?1'ElfbU!?1 b~'EltJl~'El~~:WltJJ'~~ n I?ilo1f1'W 

nlJ'~W-J'W1J'~UU (9]'El1tJ 

b~tJ'd~'El'l1'WnlJ'~l bU'WnlJ'Vl1'Eln~ nJ'J':W (9]1'l 1 6Jl'El'lJ':;uu nlJ'Vll~'El~~ ~'dtJ~finlJ'~:Wn 1 o1f b~'f)~'El~~ 
I I I 9.1 

.:::j ev ""'.... 1 !V ev 1 I .:::j.:::j ~!V .:::j1!V 6J 2=.:::j .:::j.:::j
'Vl'Wn'd bf1J'l~VlJ':;UUJ''dUJ''d:W:Wl (91tJ'l :W~:;b'EltJ(?)b'V'oltJ'l~'El 6jj'l6Jl'El:W~'VI (91~1 n nlJ' b6jj'dfinlJ''W:W f1'dl~ 

<U 

6Jl'El'l Work Sampling n~l'd ~'Elt'WnlJ'Vll~'f)~~nlJ'~llU'W'll'W f1'dJ'~:;iJ nlJ'~:w6Jl'd'l b'd~lt(911l~'El 
I' 

i'lln !?1nlJ'runlJ'tJ~m'll'W~,'El'l b~1111i.h~ b(91tJ nlJ'~~1 ~'d'Elth'l nlJ'~l bU'WnlJ'~~~vhl~l~lV1cWl~ 
1:w~~ n n (91 ~'W6Jl ru:;vll'll'W btire)'l~l n1:w bln4"J !?11J-J'El'l !?1~'El (91l'd~l

<U <U 

~ " 
ev 0 \ 

• nlJ'~(91'V1'Hb1fU~'ElUblld-J 
I !I/ I 

I.I.UU ~'ElU bl ~:w ~'El 1.'El n ~1 J'Vl ~ ~1'l;'W1.~'ElJ''duJ''J :W~'El I. Vi~~1-'lVl1'El~1J'~'Wb 'Vl fil6Jl'El'l 

J'~'JU~l n ~!?1'ElUll'J'J~'ElU bll~ ~'l9:;vht ~irn~ bf1J'l:;'lf J':;UU ~l:Wl J'bl~ bf1J'l :;'lfVll f1'dl:W ~'El'l n lJ'1 'W 
<U • 

tJJ':;I.Jl'VI6Jl'El'llbU'J~'ElUbll:W bbU'l1~~'1~ 1. Free Format biJ'Wbb'J1J~'ElUbll:W~~J':; 
1'WnlJ'!?1'f)U b(91tJ ~ !?1'ElU bb1JU ~ 'f)U bll:W b;J tJ'W~l !?1'El1J b'El'l bbUU~'ElU bll:wtJ J':; bJl'VI~r1'El'W~l'l~ :;vll n 1 J' 

<U 
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LJJ'~:J.J'd'cH,J~1~tnn I.ti!)\l1iil1 nu(9l!)1J~1 n1:J.J lWEJ1J1:w (9lJ'\l (9l1:J.Jrj(9lnLJJ'~~\lr12. Fixed Format ~1 n1:J.J 
I' 'l.I 	 q 

1'W 1.1. U U ~!) 1J n 1 :J.J iJ J' ~ 1.11 'VI q~!) \l n 1 J' ~ 1 (9l!) 1J ~ 1.1iil1 ~ Iiil \l ~ \l1 LJ t ~ tJ Iiil ~ ~ ~ 1 (9l!) 1J 1 ~~ (9l!) 1J I. ~!) n 
1 	 'l.I 

I.I.UU~!)U Cl1:J.JiJJ'~1.11'Vl~iJJ'~~'d~ e.J~ 1Jl~ltJ U!?l1:W~1:J.J1J'bll.~'W!)~!):w~vf~!)O]!) ~ ~ 1.~'Wl~ I.~:W 1.~:J.J1~ 
, . 	 'l.I 

1 " 	 2.­

'W!) n I. VlU!) 1LJIiil1 n ~ 1 (9l!)1Jvh~1tJ :J.J\~ 1.1. UU~!)U n 1:J.JiJ J':::1.11 'VlU~l:W 1 J'bl~l U'Wn ti!)tJ 1~ 3 LJJ'::: 1.11'Vl 

1~l.l.ri 1) Multiple Choices ~!) ~ln1:Wlh:::1.11'VI~~:::~~1(9l!)ull~\~!)n1~VI~ltJ~!) 1.1.~:::~IPl!)U
'IJ 

~1:W1J'bll.~!) n ~1 (9l!)U1~:W1nn~1 1 o]!) VI~!)~ ~'d I.~'el n 1 ~~(9l!)U~ 1:J.J1J'1.~:J.J I.~:J.J~!) fl'd1:J.J1~tr1\l 
• 	 'l.I 

l.~nii!)tJ 2) Rating Questio~ ~!) ~~1(9l!)Ul.tJ'W~'dI.~!)nl.~!)1~1.1.~~\lfl'd1:J.J~~I.~'W t~tJn1J'rl1V1'W~ 

J'~~Ufl'd1:J.J~~I.~'W"ll!)\l~(9l'elul'WI.I.I?\~:::~!)~1:J.J1nl.~tJ\l1~ 1.6Ji'W ~:J.J1n ~ LJ1'Wn~1\l I.l.til.l.~::: I.l.ti:W1n 
'l.I 

dJ'W~'W 3) Ranking Question I.tJ'Wn1J'~~ih~Ufl'd1:W~1~ClJ"ll!)\l~1(9l!)U!?l1\l 11'W1.I.!~1~~~lCl1:W 

Q/ '.,..

• 	 n1J'~:J.J111Mru 

n 1 J'~:J.J Jl1MrudJ'W n 1 J'J''dU J''d:J.J aif!)~ ~1iil1 n\j fl fl ~ !?l1\l 1 ~ l~ tJ')aif!)\ll 'W n 1 J' 

~1I.U'W\l1'W~!)\lJ':::1JU ll.UU ~'d I?\'fl ~'d ~lnn1J'~:Wl1TrtbW~:::v'h1~t!n~ lflJ'l:::trJ':::u'Ul~f'U~!) I. Vi~~1\l 
~ 	 I 

~1:W1J'n(9lJ''d~~!)uaif!) lV1~~1\l'1~ ~ fl,)l:WV~h1~ n'W:W1 n;'W ll.~:::fU'VIJ'lU fl'd1:W~'f)\l n1J'VlI.I.Yl~1\l~!)\l 
2.­

0~\l1'W J''d:wi\lfl'd1:W~~l~'W~1\l 11Jl 
, 	 ~ 

lh::;I.1l'VI~!)~n1J'~:W111'Mru 1.1.'Li\l1~~\lil1. n1J'~:W111Mrul.l.uu1:w~tr1J'\l~~1\l I.1J'W 
.j 

~nMru:::n1J'~:W111Mru1'W~,)W!)cvf~ 111h~tJ'dnu!)\l rfnJ' 1:w 1.~1::;~\l~'d~!)~!)\l n1J'~:W111Mru n1J' 
2.­

~:J.J111MruLJ J'~ 1.11 'Vl u1:w I. VI:J.J1::;~:w nu n1 J'~ I.fl J'1 ::;trl.l.~ ::;n1 J'!)!) n I.I.UUJ':::UU~ 1 J'~'WI. 'Vl fl 2. n1 J' 

~d-JJl1MruI.I.UU~tflJ'\l~ ~1\l ~~:W111Mru~::;~'el\l1.(9l1tJ:waif'el:W ~ I.I.~ ::;~1 bl1:J.J I.~!)~!)U bl1:W~'elI.Yl~~1\l 
'l.I 	 'l.I 

!?l1\l 1 ~ 1 n ~~:Wl1l'l1ru t~tJ~~ 1:W 1J'bl ~!)U bl1 :J.J~!) ~\l ~tJ!?l 1\l 1 I. ~:w 1.~:J.Jl~ I. ~!) 1PlJ''d~ ~!)U r1'd1:W 

, 
I.~11~"ll!)\l ~~:W111'MrurJ1 bl n ~!l\lVl~!)hJ 

'l.I 'l.I 

I.'Vl flUfll'Wn1J'~:W111'l1ru 
• 

o 	 n1 J'l~!) :nUrlrl~ en~~:W111Mru 1'Wn1n~'f) nu rl fl~~~ ::;vh n1J'~:W111Mrurl'dJ' 
q 'l.I 	 q 

o 	 n1nIPl1~:wn1J'~:WJl1Mnrl'Wn1J'~:W111'Mnr~~:W111Mnrfl'dJ'~::;iJn1n&l1tJ:w~') 

1~~,)\l~,ii1 1.1.~::;rl'dJ'~~Yi1r1;J!)n1J'~:Wl1Tl~nr (Interview Guide) lrJ~')tJ ~\l 
' " 	 'l.I 

Intervi~ Guide dJ'Wri~!)LJJ'::;n!)'Un1J'~:WJl1Mru LC?\tJu'l.rVi n~ltJ n1J'~lbl1:W 
'l.I 

I I 

..:::j~ ~ .,...c:!I ~ 0 ..,.~tI 
'Vl(9l'el\l~ 'l-JJl1Mru VlJ'!)'fl1~ J'::;n'fl'U~')tJfl1bl1:W'Vl&l'el\ln1J'&lJ''d~~'el1J I.l~::; 

~ ~ &l1l-J~'ell-J~ l~l-J I.~:W t~tJ~ ~1 bl1:w~1~1'Wn1J'~:W111Mnrr1,)J'iJ~nMru::;
'l.I 

nJ'::;~u \ '~h1~~ 1tJ 1:w I.~'W!) r1,) 1:W ~ ~ I. ~'W~ 'd'W~') I.l~\ll'W~1 (11:W VI~ n l~tJ\l .. 


http:1.~:J.Jl
http:1~l.l.ri
http:J':::1.11
http:1.~:J.J1
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o n 1 ~ ~ 11~U'W n 1 ~~:w [11 M ru 1'W n 1 ~~:w [11 M ru~ 1 :w 1 ~ 1:) ~ 1 ~~ 'W n tl tl n 1 ~ ~U'W 3 

i'W[wfl'W~~~ 1) L1:J~~:W[11Mru lU'Wnl~in~~ tU:WU1'J n~~~'WeJ1:)n~:W[11Mru
, 'lJ q 'lJ 'lJ 

"l !Vd <:!j <:!j !V "l "l !V I <:!j Q/ n I " 
bVI:W rl r;l~:W n ~~ [9]'fl ~'El ~'W b'W n 1 ~ bVI rl'J 1:W ~'J:W:W'El ll~ ~ rl'J ~1/'El n'J [9] q u ~~~ ~ rl 

\ 'V 

~~tJ ~ l'J~11'Wnl~~:W[11Mru~'J:W'Vl~'flfi1J ltJ~fi n 1~~'J1/~'J :W~'El:W ~ ~llU'Wl6Jl 'Wl~ 
'lJ 

I 

lb~~~'fliJ~~1~f1/:Wl~~ul1tJ1~1~'Elth~1~ 2) ~:W[11Mru lu'W6Jl'J~~1~b'J~1 
,'lJ 

:WI n~~'~ 1'W6JiI)~~~~:WJllMru~~1~f1J Al [9]'fl1J[9]1:W Al b11:w~1~ l[9]1-tJ:w b'fll1~ 
q, ' 'lJ 

~'J~VlUl L(PltJ ~~:WJllMru~l:W 1 ~1:)1Jf1J ltJ~tJ'WVl1'fl~1:W Al 1:)l:wl~ [9]1:W rl'J 1:W 
'lJ 

I I I 

"'" Q/" <:!j Q/ Q/ CV "Q/ d!V <:!j Q/ 

o nl~[9]~[9]1:We.J~nl~~:W[11MbW l~'flnl~~nMl~:W~'Wfi'El'W(Pl ~~l~rll)l:WL6Jl'El:W'W 

ll~ ~rl'J l:wl~1) 1~1~ ~1~~:WJllMrurl'J ~~~ e-J ~ ~ ~1J~1~~ 1 n n 1 ~~:WJllMru 
'lJ q 

n i[1J 1'tl iJ~ ~1~~:w III Mru b~ 'fl b11 ~ t 'El n 1 ~1 ~~~:w Jll MbW1 ~ 'Vl ~11/ ~ 1 ~ 
, CIJ CIJ CIJ , 

b~~ll~h.J ni[1J:Wl1~L6Jl'Wn'W~fi'Vll~ wn:w bU'WbVl[9]LU'We-J~ (Casual Method) ~~ 
, q 

\ 

~'El~~~iJn1/VI~ltJ1U~~tJ 'W'Eln~lnU~~tH'J~l ~~bU'WU~~tJ~~~~~e-J~~'Elr)1 
I 

~ 

2) bb1/1/~I~p~i'W[9]'El'Wnl~v'h~l'Wcsn'fl~~~1J1/ (Process Modeling) 

I I ! I 

!V "'" dl1!V<:!j !V co "'" ""'!v "l I <:!j
LL~'J ~~'Vl1.(?)rl'Elcsn'flLVl~~~~LL~~~1:i'~'WL'VlPlcsn'El~:i'~1J1JW1:W LL~~rll)ll-J[9]'fl~nl:i'csn'fN~~1J1/ bVl:W (l~'El 

LbnU'lJVll~ln~~ln:i'~1/1Jl~~) ~~~'El~~!?il~ 1 csn'El~~~1/1/1V1~~nihil'W~1'W'J'W:Wln l'\'W ~tl~~~ 

nl~~1~'fl~~'flbVl~~1~1,x'fl~1'W~t1bb1J1J~l~119~ltJ b(?)tJnl~1~LLe-J'Wfll~6Jltl~r?lI-:l 11'Wnl:i'~I~'fl~ ~~ 

~~,\l)tJ1~m~ ll~~l~lcsn'fl~:i"~1J1J~I:Wl:i'1:)'Yl1 rll)l:W b~11~l~~ltJ~'W 1'Wnl:i'91~'fl-:l~'fllVi~~1~~1~ 
<u 

I I tI I'" I I 

'fll~~~bl':w ~'W~1 n nl:i'~I~'f}~i'W[9]'El'Wnl:i''YlI~I'W6JJ'fl-:l:i'~1J1J t(PltJ1'WVlt1~~1~Lrl1'El~~'flYi ~1-tJ n~1 
~ 'V 

!V <j' d 6)!VcodQ/ 

Lle-J'W[11~n~~Ll~csn'fl~~ (Datq Flo~ Diagram: DFD) b(PltJlle-J'WJll~'W~~ll~(Pl-:l bVlbVl'Wb1~6JJ'W[9]tl'Wnl:i' 
I \ I ~ 

'Yll~I'WCflj'El~:i'~1J1J ~'El:W~Vl b~1 bb~~'fl'fl n~1 n~~1J1J ~l)lJ~~~'fl:w~YilV1~'flti[11t11'W:i'~1J1J~1 ni'W[9]'fl'W
CIJ 'lJ 'lJ 
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• ~ru~n'l1ru~lfl'Wbbt-J'W.n1'WnJ'~w:~~reJ~~ 
~ . ~ 

1'W~~9~1~~1191J'~Tw~ru~n'l1ru~lfl'WLIJ.J'W.n1'WnJ'~\,\,~~tl~~~~wn,nL(9ltJ Gane 
~ ~ ~ 

!I/ 

and Sarson (1979) L(9ltJ~~b1J~n'l1ru~'Il~ltl1lJt1 
/' 

App/Man 

ProcessName 

b'U~~b1J~m~ruLL~(9l'l~'1 Process Vf~tl~'WI?1'el'Wn1J''V11'11'W.fl1tJl'WJ'~uu 
'j, 

-=l I 

~ e-J~nJ'~'VlUl9ltlJ'~UU 

~ 

... 

, i/ I i.I I 

\,\,~ (9l'l~ (Pj'Vl1'1~ltl'l~tl:W~91 nVl (Pj'Vl1'1 n1J''V11'11'W91 ni'Wl9ltl'Wn 1J'Yl1'1 1'WVlU'I1'lJU'Iil ni'W(;ltl'WVlu'I 
~ . 

!V 

• bb'W,) ~(9l~tl'l ~bUU~1~tl'li'W(;ltl'Wn1J'Yl1'11'W~reJ'IJ'~UU 
!I/ 

n1J'~ ~1'1 bb1JU~ 1 ~'f)'1i'W~tl'Wn1 J'Yl 1'1 1 'W6Jltl'l J'~UUL(9ltJl~bbt-J'WJl1'W n J':;L\,~~tl~ ~ 
~ 

",} .". ..,dJ!:,I 0 

(Data Flow Diagram) ~Lb'W,)fl(?l~l'1 1 (9l'l'W 1. 6JI'Wl9ltl'Wn1J''Vl1'11'W~ltl'lJ':;UU (Process) 2. 

L~U'Vl1'1n1J'1V1~~tl'l~tldqJ~ (Qata Flow) 3. ~,)LL'Vl'W~tl~~ (External Agent) 4 . LLVI~'1~(9lLnU~tl~~ 

(Data Store) 
!V 

o i'W~tl'Wn1J'Yl1'1TW5jJtl'lJ':;UU (Process) 
!V I I 

i'Wl9ltl'Wn1J'~1 LUU'I1U (Process) fltl'l1'WYl ~1 Ltl'Wn1J'/~tlU~'W'f)'1;rtl~~Vlfu b~1 
'lJ 

I I!V!I/ !I/ 

Vl1tl ~1 LUun1J'/(;ltlU~Utl'l ~tlL~tlu15jJ/~Jl1'):;1!?l 1 Vl bn (9l~'W 1:W~liut;\tl'Wn1J',~hLUU'I1U't!U9~Yl1 

L!?ltJU fl fl~ VltbtJ'ITW '1A'WtJu~ bfliT)-:)~nJ' Vl1T) br'liT)-:) r'lT)~-W') L~T)~'fi 11l1~ 9:;~-:) bn ~ L~'W~1i'W~reJ'W 
qq' 

n1 J'Yl1'11'W~ \,n (9l~'WluJ':;u1jt!'W ~tj~ bllJ J':;~'1 ~b~tl blJ~ tJ'WLblJ~N Vl1tllJJ':;:W,) ~H.J~;rtl:W~~ b~1 ~ 
q 'lJ 'lJ 

J':;uul,xn~1tJ dJ'W~lJ'~'Wb~ p\~,j11lJlilJJ':;LtJ6jj'Wl~ dJ'Wn1J'~tl1J~'Wtl-:) ~tln1J'~1 bU'W-:)1'W~~ 
" 
'j, 

•
.. 
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n!)6JJ'El'l Process iJ~'l~ 1. ~'El'l1dJ~6n'El~~rUb~lb~tJ'l'Elt11'lb~tJ,) t~tJ1dJ~nl:i'~'l 
~'El~~'El'Eln~1 ni'W~'El't.ml:i'vll'lI'W VI~1f) dJ'Wf1,)I~~ (9)'W~1 (9) bti'El'l~1 n~'El~~~1~r1J b~h~1 Lfl ~ nl:i' 

~ ~ 

b~'W'Vll'lnl11~~~1l'l~If)~~ (Data Flow) dJ'Wnl:i'~ll~I:i':i'!;~~I'li'W(11If)'Wnl:i' 
, I 

vll'll 'W!Yll'l 1 bb~~~ III 'W bb')i~ ~ If) ~JlltJ1'W~11f)Jll t1'W1l n:i'!;UU t~t1 bb~ ~'l n'l~ll~ ~VlUI b;r1~1-1f). 
~'llllf)n~ln Process lfl'Wnlnb~~'li1'lnl:i'u'WVln;rll~~ nl:i'~U~lf)lqJ~ nlnbnt6JJ;rll~~l?il'l 11'W 

1yJ~~1-'El~I'W~'El~~ ~'l1'W Data Flow Diagram IStJn~1 Data Store 
d!l 'IJ ,. 

i;' I I I I 

n!)6JJ'El'l Data Flow ~~'lU 1. ~'t)6jj't)'l Data Flow f)')niJ'W~'El6jj'El'l;r't)~~Vl~'l t~tJYl 

1dJ~'El'l'ElfiultJ~I~'l1lt11'l1:i' vll'lI'W'Elt11'l1:i' 2. Data Flow ~'El'l~~ 
q 

(9) ~~ ~'WLL~!;~'W~
q 
~~ Process 

Flow ~!;b~'W'Vll'l:i'!;VI~I'l External Agent nu External Agent 1:d1~ 4. Data Flow ~!;b~'W'Vll'l 

~ln Data Store 111 External Agent 1dJ1~ 5. Data Flow ~~b~'W'Vll'l~ln External Agent 111 

Data Store 1dJ1~ 6. Data Flow ~!;b~'W'Vll'l91n Data Store 111 Data Store 1dJ1~ 7 . nl:i'~'l;'El 

'II 

6jjtl~6jj'El'l Data Flow LbU'l1~~'l1l1. Composite Flow ~'t) L~'W'Vll-:]n'wlV1~6jjIf)'l 

~'t)~~~l1:i'~n't)'lJ~,)t1 b~'W'Vll~~'W 1 b~'El:i',)1J:i'')~~'t)~~~b~~'t)'Wn'W 1111'Wb~'W'Vll'l L~t1') n'Wl'W Data 
, I 

Flow Diagram :i'~~UU'W 2. Control Flow l~bL~~'lVlPl'Vll-:]nl:i'~'lb~'t)'W16jjt~t1~~l~~nl:i'~'l;r't)JqJ~ 

1l1~')tJ nl:i'~'l b1't)'W16jjiJ~ (9)11;!;~'l ~b~'t)n:i'!;~'Wn:i'~'lJ')'Wnl:i'l1X~ nl:i'vl1'1 1'W 
q q 

o ~,)bb'Vl'W~'t)~~ (External Agent) 

~,)LL'Vl'Woif't)~~ (External Agent) '\.UJ1~i1'l1Jf1f)~ VI't.h~-:]I'Wl'W't)-:]An:i'~'W 1 ~1't) 

:i'~UU-:]I'W~'W 1 ~1l~1l1tJ'W't)~GJJ't)tJbGJJ(Wll't)-:]:i'!;UU bbl?iiJf),)I~~~~'Wfinu:i'!;utJ t~~iJnl:i'~-:];r't)JqJ~ 

n!)GJJll-:] External Agent iJ~-:]n 1. oif't)JqJ~~ln External Agent ~~~'l1l1~~n 

External Agent 1~1~ ~~~'t)-:]eJl'W Process nlf)'W L~'t)UJ'~~')~(!.J~oif't)JqJ~~'W ~-:]~!;1~~'t)JqJ~'Ellf)n 

1tJ~~n External Agent bb~~'t)~1l1~'W't)n6JI't)'lJL6Jl1?lJ'~UtJ dJ'W~'W 2. nlJ'~-:J;'t) External Agent 

~'t)-:Jl~~I'Wl~ 
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" 
' j , 

o bbVl~'lrcr(?Hn1J~Tl~~ (Data Store) 


bb VI ~'lrcr~lbniJ~Tld.J ~ (Data Store) LU'WLL VI~'l Ln UU'WYl n~'f)d.J ~ LmtJiJ LVI~Tl'W 

, ~ ~ 

rl~'l~Tld.J~ L~tJTlfiiJ1tJ~1tJ~~L~tJ ~ LL~~rl ru~d.Ju'11 L'U'Wl~~'J~'fl'l~'l~ ~Tl'l nlnniJVl1-'flU'WYl n 
~ q 

n{)~Tl'l Data Store iJ~'l~ 1. ~'f)~~~1n Data Store Vln'l~~~'l1u~~n Data 

Store hJl~ 9~~'f)'l~1'Wn1~~~~d.J'J~e-/~91n Process rl'fl'W 2. 6jJ'fl~~91n External Agent ~~~'l 
'1/ I 

L~1~ External Agent L~tJl?l~'ll~1~ 3. n1~~'l~Tl Data Store 9~~Tl'ltanr11'Wld.J 
'1/ 

3) r11'flfiu1tJi'WI?l'fl'Wn1~Yl1'l1'W~'f)'lJ'~iJiJ (Logic of Process VI~\Tl Logic 

Modeling) 
~ 

.:!I

r11'f)fiiJ1tJ~'WI?1'f)'Wnl ~Vl1'l1'W~'fl'lJ'~iJiJ (Logic of Process VlJ''f) Logic 

Modeling) t!'WLu'Wn1nL~~~t~L~'W~'lLrl~'l~~1'1 Vlih~ LL~~~nJj'ru~n1~Yl1'11'W~'f)'1 Process ~ 
u~1nnt'WLLe-/'WJl1'WnJ'~bL~~~.:w~ (Data Flow Diagram Vl1-'f) OFD) L'WJ'1~~1~'1LL~LW'WJll'WnJ'~LL~

d.J 1~ 

~Tld.J~ 9 ~~ 1d.J1J'n'f)fiiJ1tJ~'W~'fl'Wn1J'y]1'l1'Wvr'lVld.J (?1~'f)'lJ'~iJiJ ~'Jd.J ~'1~'l LL~ t7l'l~'f)d.J~~~'lifl~Jl1 tJ1'W 
~. ~ ~ 

J'~iJiJ~'JtJ Data Flow ~nvr'l.yhl~'VlJ'liJ1i'lLLVI~'l~rcrt7lLniJ~Tld.J~ LLI?i1i'lnJ'~t!'W DFD ~'11lJ~1d.J1J'bl
, ~ 

~llJ1J'n'Vl ~1iJl~~1 bLI?!~::;J'~iJiJiJ Process 1'WnlJ'Y]1'11'Wb6J1'W1J' ~'1Lh~LtJcsn,r~'f)'1 r11'flfliJltJi'WI?l'f)'W 

n1~Y]1'l1'W~'f)'lJ'~iJut!'W A'f) ~1lJ1J'rt6J1r;ltJb'Wn1J'~'f)~1J'niJ'Wn'f)'f) n LLiJiJJ'~iJiJ LL~ ~LunLnJ'lJ Ld.J'f)fl~ 

~~'W Lt7ltJunTl'f) n bLiJiJJ'~1JiJLL~ ~LunLnJ'd.J LlJTlf~1d.J1J'bl{nluban c:p.h~nTliJniJ LLe-/'WJl1'WcsnUt7l1?i1'l 1 

~1~91n~'WI?1Tl'Wn1~~LrlJ'1::;'trh~iJiJ L6J1'W LLe-/'tUl1'WnJ'~Lb~~'f)d.J~ (DFD) L~'f)u11u'f)TlnLLiJiJl~~ltJ
~ 

'1/ '1/ I '1/ 

~'W 'WTln91nu'W~'l6J1'JtJt'Wn1J'n1V1'Wt7l~'J LbU~1?i1'1 1Yl~~1~'WLunlnJ':hIl~~1tJ~'W~n ~'JtJ 

• L'VlflUrl~1~,'WnlJ''f)fiiJltJ Logic of Process 
I 

Ll?1tJvf'JluLL~'J~'Wt9]'f)'t.m1J'y]1'l1'W~'a'lJ'~iJiJ (Logic of Process) 1~~lbtl'W9~~'f)'1 
iJt'W'Vl n J'~ ~iJ ~ 'f)'l LLe-/'WJl1 'W h~~ LL~~ 'f):hI ~ LLI?! n 1 J''f)fliJ1 tJ~'Wt9]'f)'Wn 1 J'y] 1 '11 'W fl'J ~~::;iJ n1 J''f)fliJ 1 tJ 

q 1 ~ 

fl'JJ'9~iJTlfiiJ1tJltj1 'W Proce~s ~~ t7l~liJ n1J'r11'WlJru '~~Tl n1 ~.y;1'l1'W~&]'iJsjfTl'W ~'1,rn~ LflJ'1 ~~ 

J'~iJiJTl199~1~~1:h11nH~lt91~L~tJ'lLL~'fl1'W~1n DFD ~'lL'VlflUfl~1~'WnlJ''flfiiJltJ Process iJ 

~'lI?iTllu~ 

o Jl1Jj'1~'ln~Jj'LLiJiJLflJ''1~~1'1 (Structured English) 

L'Vl flUrl n1J'~fiiJ1tJLt7ltJJlTM1~'1 n ~1'tLLiJ'JLrlJ''1~ ~1'1 (Structured English) ATl 

n 1 J'U1Jl1 Jj'1~'1 n ~1j'J-Jl L~tJ'W L~'fll.l'liJTl n J'1 tJ~~ L~tJ t7l nl J'Y]1'11'W<lJj'fl'l Process ~UJ'1 nil Tl~iJ'W 
OFD Lt7ltJ 9 ~iJ ~n 1j'ru~rl~1 tJ niJJ'u LLiJiJ~'fl,1n1 n~tJ'WLUJ'LLn J'J-J LLiJiJ LflJ''1 ~ ~1'l (Structured 

~ 
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Programming) ~'l b'Vl AtlA~I~'ElfiultJ 1t?1tJJllMl~'l n ~Mbb'U'U1A~'l ~¥I'l (Structured English) 
j 

~1~I~bl~lbb'Wnnl~'Y11'l1'W~lN1tJnbn~~1rJ) 3 ~nM(1J~ lrJ)bbri 1. bb'U'U~I~~I~'U (Sequence) 2. 

I,l,u'Uih1'El'W115Jl (Conditional " vi~'El Decision Structure) 3. bb'U'Unl~'Y1141 (Iteration Vl1'El 

Repetition) 

o ~1~I'lnl~~t?1~'W1fiil (Decision Table) 

~1~I'lnl~~t?1~'Wl~ (Decision Table) ~'El bbe-J'WJll~vi1~nl~'Elfi'UltJnl~'Vil'lI'W 

I5Jl'rN Process ~i:h1'El'Wll1jJ f11~~t?1~'W1fiil~i'Usif'El'W 1t?1tJ bb~ t?1'l b~'El'Wl6JJ (Conditions) nl~n~~'Vi1 
(Action) bb~~n~ n~~~~dJ'WltJlrJ)l?l1~ n£)bn (1Jsvl (Rules) ~'el'l b1'e)'Wll1jJt!'W'El~1'WltJl?ll~I'l ~'lnl~ 

'Elfi'UltJ1t?1tJ 1,'Vl AilAnl~'e)fi1JltJ1t?1tJJllMl~'l n ~Mbb1J'U1f1~'l~¥I'l (Structured English) 'e)1~'Y111~ 

iusif'tl'Wbb~~t?1tJln bn'WhJ 
<U 

" o nl~~(?1~'Wl~U1J1J~'Wl~ (Decision Tree) 
, 

nl~~(?1~'Wl~I,I,1J'U~'Wl~ (Decision Tree) f1'e)Ue-J'WJll~~l~'Wnl~'e)fi1JltJnl~ 

'Y11'l1'W6JJ'e)'l Process ~ih~~~l'1.lril~~(?1~'Wl~I,I,~(?1'l'e)til'W~·ul,bu'U~'e)'lh'l'W(?1 (Node) Lb~'Jb~'tll.JI?i'e)
j <U <U 

flU b1 'el'W115Jl nl ~~t?1 ~'Wl~ ~'J ~ b~'W~~'l 1t?1tJ b~'W'Vll'l n 1~~t?1~'Wlfiill'Wbl,l71~~ b1'el'W16JJ~ ~i'W~ t?1~'l~, q 

i'WI?l'tl'Wnl~~¥I'lI,I,e-J'WJlijnl~~t?1~'W1~l,l,uu~'Wl~ (Decision Tree) ~~rJ)'JtJnl~
'lJ 

bb~ t?1'l1,1'tl'Wll1jJ nl~~t?1~'Wl~ bbl?l~:;b~'El'Wll5Jl ~'JtJ1VI'W(?1 1t?1tJ 'el 19 bl,~ t?1'l ~1'tlfi'UltJ bbl71~ ~1VI'W(?11711'lVlI n 

(Legends) 1,1,~~1V1'W(?1l,b~n"~~tJn~1 "Root Nodes" ~'lnlnb~n6JJ'El'lb1'e)'W115Jl~1l.JI~bliJlrJ)l.Jlnn~1 

2 b~'W'Vll'l bl,~:;nl~n~:;'Y1111jJ'e)'l bll?l~~b~'W'Vll'l~~I,L~ t?1'l 'El til'W~u'J'l1 
<U 'U 

t 

• ~'e)LmtJ1JI,V1£jub'Vlf1tlf1l'Wnln~tJ'W~I'tlfi1JltJ Process 
'V 'V 'V 

I,bl?l~~L'Vlr1tlr)'e)I"iJ~'e)1~ I,mtJ1J b~tJ bmtJ'U 1711'l fl'W~'ltl'tllfiil~'W'Elti fl'U f1'Jll.Ji'U~'e)'W
'U 

1IjJ'tl'l1Unbn~l.J ~'l91nnl~~Lr1;"I:;tft?nJ.J~bll'Wn1~rulljJ'e)'l1unLn~l.J~'e)'e)nbb'Uu~LL~'J ~1l.JI~bl~~ul~ 
, j q 

'V 

~'lI?lI~I'l~I'l~I'll71'e)lutl 

~'e)'Wll1jJ " Structured 

English 

Decision 

Tables 
Decision Trees 

nlnLtJn bbtJ~L1'e)'WlGJlnl~ 
.c::j 

t?1 ~'e)1~ 
,.c::j 

t?1~ln 

~t?1~'W1~bb~~nl~n~~.yh 
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" 

l~'f)'W16Jj , 
Structured 

English 

Decision 

Tables 
Decision Trees 

nl J'(?l J'IJ"'l ~'f)1J l~'f)'W16Jj llii~ nl~ 
/

'i/ 

nJ'~vll'f)th'l dj'W~I~'Ui'Wi?l'f)'W 

.cl 

~J-J1n ~'f)1~ 
.cl 

~J-nn 

nl J'(?l J'IJ"'l ~'f)'U flIJllJ 

~lJ1JJ'ruLLt:l~cP\IJllJ~'f) ~ cP\~'f)'l
qJ 

'W'f)1~ 
.cl 

~lJln 
.cl 

~~J1n 

~'ltX'W~'l~~tll~~IL'VlfltlflnlJ'~~~'Wl"'l Ll.U1J~'WliJ (Decision Tree) L1J'WL'Vl flUcP\~ 
LVlJ-ll~~J-l~~ 

q 
~~Tl~~1JtunLnJ'lJ~~~1:W1J'(1"'l~Vil1~tUJ'bLnJ'J-l L:W'f)f~I:W1J'(1 L~h1"'l Process ~ij 

4) nlJ''f)'f)nLl1JlJLLu'UvJ'f)flJLlt:l~J'ltNT\J (Form/Report Design) 

llUUvJfJf:WI,I,t:l~J'ltJ'lI'W (Form/Report Design) ~'f)L{1'WLLVI~'lb'f)n~lJ' (Source 

Document) ~~1	~'1d6Jj'f)~U~~'Vl~'l1t)tiit'WnlJ'~"'l~tJlojJ'f):lqJt:l n~u lojJl~J'~uu~nrlf'lVl~~ vi~'f)J'IJ:W~'l 
dJ'WojJ'f):Wt:l~~:WcW1)'f) n:Wll~'f)~IJtJl~~'J~VllJ'lfA I.~'WojJ'f):Wt:l Llt:l~ViI nlJ'~~~'Wl"'llfA 

qJ 	 qJ qJ 

1)th'l (1 n ~'f)'l ~'ltX'WnlJ'tJl b~'Wi1)~t:l~I:i'~'WL'Vl PltX'W~'l~ll{1'W'f)th'l~'l~ ~1)~ LVI:Wl~~:wnuu rl cP\t:l~ 
qJ qJ q 

j 

~'f)'lnlJ'l~'lI'W ~'JtJJ'ULL'UU~~~'lI'W~ltJ lLt:l~b'Jt:ll1'WnlJ'vll'lI'W~J'IJ~l~1J
qJ , 

1'WJ'~U1JtX'Wb~'f)ij nl:i'~1 L U'W'lI'WU'f)lJ ijoJl'f):W t:l~"'l ~lVlt:l LojJl:i'~'U1J (I nput) L~'f)
qJ 

UJ'~:WIJ t:l t:.Jt:l Llt:l~~'ll1J'WojJ'f):w~~l~1)'f) n"'l1n J'~1J1J (Output) ~'lojJ1):Wt:l LoJI1LLt:l~'f)1) ntX'W"'l~~1:W1 J'(1
qJ 	 qJ 

• 	 nJ'~ln'Wn1 J'1)1)n bLUU ll1J1JvJ1)flJ LLt:l ~J'ltJ'lI'W 

n1 :i''f)'f) n bb1JU lL'U'UcW1) f:w bL~ ~J'ltJ'lI'WtX'WrlIJ :i''f)'f) n LbU'U t~tJi:j~'W(?l't)'WdJ'W J'~1J1J 
t I i/ 	 I iI Ij..f 

L~'f)1~ojJ1)lJt:lYllfAt!'Wrl:i'1J ti'IJ'WLL~~i:j rlIJI :W'kh L~1) ~'f) t~tJi'W(?l'f)'Wij ~'l ~1)lu.w1. Lfl1J:i''JU:i'IJ:WoJl'f):W ~ 
qJ 	 qJ 

n 1 J'1~'l1 'W LL 1J 1J cW'f) f:w LL~ ~~;1 tJ'lI'W ~'l ~1)'f) n LL'U'U fl IJ J'~ n'Ml1~J'1)U rl1)'U L~ tJ'J n lJ~ IJ 'W ~n1 ~'l 
qJ 

; 'i/ 

1)1) n LL1J1J L~'W rj(?l (1UJ'~~'l fl· J'~~uin'M~6JI1)'l eTI~ en~1~bbt:l~~'ll?i1)1~~ltJl~ bL~~ojJ1):W~J'IJ :W'V1'l 
q qJ qJ 	 qJ 

1 L~tJri1)'W~~~tJl1u~~I'l~tJ~'WLLU1J (Prototype) LLt:l~Ul1u~1)1J(11lJnu0~ (User) ~1'Jn~'f)'l 

Vl1'f) 1~ rl'JJ'blnl<lJJVl1'f) L~lJ L~:W ~'J'Wl~Vl11)bJ "'l'W~1~'W'f)1"'l nu LLlJUtX'W 1 3. ~~I'l ~'J ~'WLLlJ'U 
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!I/ 

Power Designer, Visible System , Rational Rose l\'~~ System Architect ~'Jl-Jvl..:JLlJ~un~l-J 

~~l~~'f)Jll~~ltJ'f)t.h..:J Visuat Basic dJ'W~'W 
, 

o nl~~(9l:h_h\,'uU6Jl'f)~cW'f)fl-Jll~~~ltJ..:Jl'W
qJ. 

'j 

nl~~(9lllJ \'\'~D6Jl'f)~ llDUcW'f)fl-J \'L~~~ltJ..:J 1'Wt!'W dJ'W~'J'W~~l ~'1J Lti'f)..:J~l nV!1 nun 

'f)'f) n llD'U'f)'f)n \'l'U'UhJ ~ln..:J 0..:Jltlbb'UD~~ ~'1t-l~1~\bDUcW'f)fl-Jt!'W 11~tJl n In'WllJ ~1~~..:J t-l~1~~ 
!I/ 

n~'f) n ll'U'UcW'f)fl-Ju'Wlajfl1~ ~ (9l1~~ltJ bl~ ::;v'h nl~n~'f) n~tll-J~ ~ (9lll~ ~ri'f)1~Ln(9l f1'Jl~1 b~tJ~ltJ 1 'W 
• 'U 

~n'jj'ru~L~tJ'J n'W ~l n~ltJ..:Jl~t!'Wbi n'f)~ nLLutJl-J"IL(9ltJllJ ~ln..:J~..:J ~'fil'W v'h 1 ~~'fll'Wiu~'WlL~::;'fll'W
'U 'U 'U 

~,Dln ~..:J'f)l~~..:Jt-l~n~~'Vl'Ulll~..:Jnl~t?l(9l~'Wl~~~(9l~~l(9l~n~'JtJ 

o ~'f)~1~'Wnl~U~(9l..:Jt-l~ 


~'f)~l~'Wnlnl~(9l..:Jt-ll-JLltl..:Jl~dJ'W 2 lltJ'U ~~n~'f) 1. 'Vll..:Jn~~(9ll'M (Hard Copy) 


2. 'Vll..:J~~f1'f)l-J~'Jl(Y]'f)f (Soft Copy) ~~~'f)'f)nll'U'U~'J~~ln..:J~..:Jm~~I\'LUUcW'f)fl-Jll1Jul(9lLVll-Jl::;~l-J
'U 'U 

nunl~1~..:Jl'Wl-Jlnn~ln'W 

o VI ~n 1 'Win ~~(9lllJ LLDU n 1 n\'~ (9l..:J t-l ~~tl:lqj ~ 'U'WLLUUcW'f) fl-J L\'~ ::;~l tI..:J 1 'W 

u'U'UcW~fl-J b~(I\)::;:i'ltJ..:Jl'Wt!'W~'J:i'b1 n'e)'f)n LLtJUl-J11~(9l~ltJ Lb~::;b1 n ~'f)..:J LblJ'W~l b~'f)~P' 'U 'U 'U 

n'W~'Jll-J~ (9l~ ~l ~1'Wnl~n~''E) niJ'f)l-J ~ ~~'f)'fll'W\'~'f) t?l(9l~'Wl~ L~tJVI~n nl:i'~~n b\,tJUfl'J:i'~ln..:J~..:J 
~ i . 'l.I 

ir~~tJ~..:J!?i'f)llJ~ 1. tr'J bi'f)..:J~~~i'f)..:JVll-JltJi(;H~'W n~h'J ~~ tr'J ~'f)..:J f1'J~i(9lb~'Wlb~~~'f)rj(y]b11h::;~..:J A
. q 

2. i:l~tll-J ~~~ ll1]'Wf1:i'U Cl'J'W. n::;'Vi(9lf(9l n~h'J~'f) ~'f)..:J ~~'f)l-J ~~~l ~ru f1:i'tJ Cl'J'W lb~::;~tJltJll-J t?l(9l
'U 'U ~ 


I f I 


~'f)~~~VlllJ~ldJ'Wl~:i'l~'f)l~v'h\~(9l~ltJl?ll 3 . ~nl~~(9l'Jl..:JVl~l-J~~ n~l'J~tl :i'::;tI::;v!l..:J6JJrel..:Jnl:i''Jl..:J
'lJ 'U q 

~ltJ n~l'J ~tl f1'J:i''f)'f) n utJtJ1~~lt1!?i'f)nl:i''fll'W \'6J1'W Vll n~ll-Jl:i'b1vll dJ'W(y]l:i'l..:Jvl~~n:i'lcWl~~ ~ 

~ nrJl Ll~ (9l..:J~~l-J~ L1]'Wt?l'J~n~:i' l\'~~n:i'ru~ij \''f) n~l~V!~It1V1Ul f1'J~~ \'~6JlVlUl til n1Jl~~'JtI 5 . lU'W 
'lJ 

~tlf1'Jll-J~~l-J f1'Jnu'W n~l'J ~tl nlnU'W~~~'Jll-J~~~ ~'Jnu'W6J1'Jtl1:l'f)..:J n'W~'Jl~~ ~~~l ~6Jl'f)..:J ~ 
'lJ 

!I/ 

iJ'f)'W\'b~::;~'fll'W L(9ltJ'f)l~\~~n'Mru::;nl:i'bU'W~..:J!?i'illUu l~b\'ri ~ ~n'M:i'n~::;~1-u ~nh:i'VI'W1 ~~l~'W1rX 
'lJ 

o ~~Lb~(9l~UWb\,tJtJyJ!lfl-H\'~~:i'ltJ..:Jl'W 

L(9ltJ,*'J1-ub~~'J~~1~bb~(9l..:Jt:.J~~n~~Qnbbu..:J!l'f)nVl~n 1 b'lJU 2 bbUU ~'f) bbtJtJ~~ 
I . 
I!I/ !I/ 

bb~~bbtJU<ljJ1'J-~l t(9ltl~'f)~bb~t~'f)b~tJ6Jl!l..:J'Vi..:J 2 bl'JU~~..:Jl?ll:i'l..:J~l..:J~l..:Jtl 
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I 

- 'f)'f)'WttJ'WflU~ltlol?n 

!V ..::j 

GJI!fH~tJ 

~1 ~1J'C1ll~ ~'l;r'f)~ ~~sB'u~'f)U-hJ 
'IJ 

!V 

nl J'll~ ~'lllUU~'f) 01r;}I~tJ'WlltJ~l;n'W~r;}Ull~ ~'l01r;}I~oJlr;}tJ lVl~ff) (Help) 
• !V !V 

t~tJ~1 n \, ~J'I~lh dJ'WnlJ'll~ ~'lbbUU ~1J'1'l bb~~nJ'I'VJ"'l ~~1~1 J'bl ~~ltJ \,\,~ ~~'lJltJ ~1 n~1 \'\'l9l'Vi'ltl 
'IJ 

I 

'lJl'l~r;}'WGJI!f)'lJ'ltJ'lI'WerHf!f)I"'l~llil'W~'f)'l nlJ';r'f)~~ \,lU'lJ;r'f) 01r;}I~~1 n n~1 t~tJ~finlJ'll~ ~'l t:J~ blU'lJ 
'IJ 'IJ 

;r'f) 01r;}1~1~~~ltJ~U 'f)1"'liJ~illbU0~'l19l'f)tun 1. 1~~r;}-W~YinltJj '1J \'~'f)~'WUJ'~ttJ01 Ll~~l01i'f)'lVl~ltJ 
~ 

r;}J'J'01~!f)'W (Punctuation) ~nh~'f)'l 2. 01r;}n~'WJ'~t1~1Al'lJ'~Vl~I'ltJ'f)Vlih 3. 01r;}J'r.r~~n't1J'1~6JI'WGJJ'f)u
'IJ . 

Yi'f)~r;}tJ'll~ 4. 1~~ltJ'f)~IVl~iJ~I~t11r;}ln'Wtu 

01'f)~~'t! ll~~blf:lr;} f)r;}J'~'f)f)r;}I~Vl~It1t~~ 4. i1nlJ'~t1'l~I~lJ~~ loJl'W "'l1 ncW'f)t11U~lnVl1'f)l.Jl ntu 

cW'f)tJ 5. l~'WJ'~t1~vil'lJ'~Vl~I-.:J01'f)~~'t!Yi'f)~~f)r;}J' 6. 1~f)r;}J'1~LL'lJ1Jl9ir;}~n't1J' (Fonts) Vl~It1ll1JU'lJ'W 

l'f) n~1 J'l~t1r;} flU 7. ~IVlf'lJ~r;} L~GJ1 f)r;}J'r.r~1M~GJIlJllL~~"'l~'V\f\lltll.J 01r;}J'~J'-.:J fl'WVln1JJ'rvl~ 
q q 

o tUmJtlrlnl~~'llb1JUnJ'TvJ (Graph) 


J'U LLU'lJnlJ"~l~ ~-.:J \,\,uu n J'lvJ n Lil'W~n J'tlLluUVI~-.:J~lltl~ LYiJ'I~~Il-J1 J'C1'f)I'Wt~

'IJ.. 'IJ 


!V !V I 


~ltJ Lb~~J'r;} ~ l~r;} bLl9l'Vi'ltln f)rj~~ln'l ~-.:J ~r;} L~llV1LL~ ~'l ~r;}t1 lYiJ'I~nlJ''f)I'Wf11'''llnnJ'lvJ'f)I'''l L~t1'lt~ 
~ 

I I !V 

;r'f)l;;!~f)~llJ 1t~t1Vll~~I~I~t;)l~r;}L~GJIYlLLaj'W~lt~ ~-.:JtJ'WVI1 n ~'f)'f) n LLU1Jf)r;}J'~ltj-.:J ~-.:J~n't1ru~GJI'f)'l 

http:ncW'f)t11U~lnVl1'f)l.Jl
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~'fl:W fl~ ~1~~'fl~ nl:i' ~~Vll n ~1fI ~'fl~ nl :i'~'fl:Wfl ~ ll:W'W~ 1 II'W'W'fl'W n 1 nl~ ~~ e-J fl UUU l?l1 :i'1~ 9 ~iJ
~ ~ ~ ~ 

ll:i'~~'VlfiJll~~~~n~1 W~n 'W6JJ ru~b~tJ'd n'Wrh m~~'fl~ nl:i'nl:i'U~ ~~~'fl:Wfl~th'W1~:i''d ~ b~'d ~1:Wl:i'bl 
~ ~ ~ 

o nl:i'lJ:i'~li'JtJe-Jfl bluuyJ'flf:Wllfl~:i'ltJ~I'W 

VI~'l91n~1~'fl'fl n blUU bbUUyJ'flfJ.-llbfl~J'ltJ'lTt1HtJ'W~ tStJU¥'fltJ ll~'d lI'fl'fln lbUU f1'dJ' 
'lJ 

~ 9 ~lJ J'~ l~'We-J 'rl n1J ~1~~ 11~1~~'fl19 'l~1'fl1:w f1'd J'U fu tJ J''l Vl1'fl bbn16JJ ~ 'd 'W 1~Vl1'fl1:w L~ tJ n 1 J' 
'lJ ~ q 

lJJ'~li'J'We-Jfl~I:W1J'bl~lll'Wn1~ 3 tJJ'~nlJ'~'l~ 1. f1'dl:WJ''d~b~'d (Speed) ~'fl llUUyJ'flf:Wbb'rl~ 
J'ltJ'lI'W~'fl'l1:w1~l'dfll'Wl'WL~'W1il1'Wnln1tJn1~Vl1'fl~:Wvf 2. f1,)I:Wbln~'fl'l (Accuracy) ~'fl iJ. ~ 

rI'dl:w~n~'fl'l1:Wf1fll~LrI~'fl~llfl~0~:w~u~'W 3. f1'Jl:W~'l~'flt9 (Satisfaction) ~'fl 0~~'fl19nU 
blUUyJ'fl f:w ll'rl ~J'ltJ'lI'W~1~'fl'f) n llUU 1tJ 

5) nlJ''fl'flnlluu User Interface 

nlJ''fYflnUUU User Interface VI:WltJ~'l nlJ'tl'flnbbuu~'dtJ~~I?i'flJ'~VI~I'llf1~n1J 
'lJ 

, 
.:!I <::l <::l , .:s, 

VlJ''flbJ'tJn'fln'fltJl'lVlU'l,)1 nlffi'flnbbUU~'fl.nl~ (Screen Design) 

• n:i'~u'dtJnlJ'1'WnlJ''fl'flnLLU1J User Interface 
!V !V 

nJ'~u'd'WnlJ'1tJnlJ''fl'flnLLUU User Interface iJiUl?l'fltJ ~'ltl 1. LflUJ',)UJ''J:W 

~'fl~ fl nlJ'1~'lI'WVlUI9'fl nl~.y;I'lI'W~')uf?il'l 1 2. il'l LI,UU6JJ'fl'lVlih~'flnl J'Yil'lI'W~')'W19l1'l 1 3. 
r 

~¥I'l!?i'd~UUUU (Prototype) nJ'~u'JunlJ'1'WnlJ''fl'flnLLUU User Interface 9~rI~ltJnunlJ' 
" 

'fl'fl n bLUU LLUUyJ'flfJ.-1 LLfl~J'It1~I'W L~tJ9 ~iJ~'dU~ LLl?ln l?il'l nUf1'fl ~'fl'l'fl'fl n UUU~1 ~u n1 J'L~'fl:WLtJ'l 

~ 'fl111 ~ Vl1'fl n 1 J'tl'fl n LLUU Di;~ logue ~'l dJUn 1 J''fl'fl n LLUU~1 ~un1 J'L~ 'fl:W LtJ 'I ~1 n~'fl111~VI~'l1lJ iT~ 
j , , , 

<::l .:S <::l 0, ~ GAl tr tr 1~ 1~ , <::l
'fl n~tl111~VI'W'l 'Vl~~'Vll bVl6Jl'fl r~ l?l LL'd J'6JJ'fl'lJ'~UU~I:W1J'bl "1I~1'W ~'lltJUfl~~~~'dn'Vl~ ~ 

q 

• J'ULLUU6JJ'fl'l 'User Interface 
'lJ 

1~n1J''fl'fln U1JU~,)U~~ I?i~Hlulf16ifbluun J'1YJn (Graphic User Interface) ~'l~1:W1J'bl~'fl~1J'nu 
'lJ 

0~u~lJuuU;r'flrY)I:WLLfl~tlJJll~1?i1'l 1 Yiltm~'lI'W~ltJ LLfl~~tJUrt~J''J ~L~'J 

J'lJ LLUU n 1 J''fl'fl n LL UU ~ ') tJ ~ ~ I?i'fl n U lit~iJ VI fl1 tJ lJ J'~ L11 'Vl lLI?i fl ~lJ J'~ L11 'Vl ~ ~ bl n 
'IJ 'lJ 'lJ 

I g., I i.I 

ih:W1Yil'llui'J:wn'W ~-:)en~'l'I'WlLl?ifl~f1U'fll~~~iJYJu~I'WnlJ'1~'lltJ~I~-:)Vl1'flu-:)1:WlrltJiJYJU~I'W
'lJ d!J 

I' !V 

:w 1 ri'flUfl~ l:Wl J'f:l ~tJ'W¥nlJ'1~'lIU,ru1~'flI:JI-:) J''J ~ L~'J ~1V1fuJ'lJ LLUU nlJ''fl'fl n llUU~'JtJ~ ~ I?i'fl nu 
'lJ • 'lJ 

!V I 

en~Ll~ ~~1~~-:) I?i'fllutl 
'lJ 

I 


j 


0.9 

http:nlffi'flnbbUU~'fl.nl
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o 	 nlJ't~~'fl'U~'JtlcPll~'I (Command Language Interaction) btlt.!nlJ't~(?I'fl1J 

nu J'~'U1Jt~tJ ert~9~~'fl'l~:W'YfAl~'I~'Il'W6J!'fl'liJ'fl'WA1~'I b~'fl nJ'~~'Wl~bn C9l 
~ 	 q 

n 1 J'Vi I'll 'W1'W J'~U 'U 

o 	 nlJ't~I?T'fl'U~'Jtlb:W\1Al~'I (Manu Interaction) Ltl'WnlJ't~C1l'fl'Un'UJ'~uu~'JtJ 

nlnb~~'IL:W\1Al~'I1~0~b~'flnAl~'I1C9l 1 L~'fl~C9l!?l'flnuJ'~'Uu tC9ltJ0~hJ 
~'fl'liJ'fl'WAli'l b'fl'l nl J''fl'fl n bL'UUJ'~'UU9~~'fl'llJ n 1 J'b~'fln1~nlJ't~ (?I 'flU nu 

J'~'UU ~.tJtJ b:W'WAl ~'I ~'It!'W~'I f1 'J J'lJ ~~n bn ruSVlb 'W n 1 J''fl'fl n U'UU b:W 'WA 1 ~'I 
~ 	 ~ 

b~ 'fll~I"k tl 'W L:W 'W A 1 ~'I ~ ~ 1:W 1 J' tl ~ 'fl ~ 1 J' n'U ej'1 ~ b~ 'fl n 1 J'Vi 1 '11 'W1 ~ 'fl tJ 1 'I lJ 
~ 	 ~ 

~ 	 I ~ 

UJ'~~'VIfillTW ~~nmruSVl1'WnlJ''fl'flnbb'U'UblJ'WcPll~'IlJ~'I!?I'fllutl1 . bL!?l~~LlJ'W 
~ 	 ~ 

Al ~'I ~~n~'f) n 1~A 1 ~ ~ l:Wl J'tl ~'fl r1'Jl:W~lJ ltJl~~~ b9'W 2. r1'J J'lJ n 1 J'li 
/ 

~'J~n~J'~ lJ~b~ bkJ~1'fl ~'J~lJ'Yfb~ n (?IllJ f1'J1:W L~ lJ 1 ~~lJ 3. r1'J J'lJ n1 J'~~ 

n~:w A1i'l~lJ f1lJllJ b~tJ'J~'fl'l fl'Wl~'Wn~:w L~tJ'J fl'W 4. llJr1'JJ'lJ blJ'WA1~'I:W1 n 
q 	 q ~ 

I 

o nlJ't~I?Y'flU~'JtJLL'UUyJ'flflJ (Form Interaction) Ltl'Wn1J't~(?I'fl1JYleJ1iJ'~u'U
~ 

9'fl r1'fllJ~'J b(?l'flf ~'IlJ~n'l1ru~r1~1tl fl'Un1J'nJ''fln bb'U'UyJ'flf:W~'Il'WnJ'~~1'l1 

o nlJ't~~'fl'Ub~'It)(?I~ (Object-Based Interaction) dJ'Wn1J't~(?I'fl'UnuJ'~u'U~ 
I" 

li~'Y~nMru btl'W~'J bb'Vl'WA1~'I~1~1'Wn1J'U~U~'Il'W L6J!'W li~bJJ~n'l1ru 

J'UllTW·Lb 'VI'W~ li'l n1 J'Vi 1~1'W~1'fl~ l~tJ n ~11'il f1'fl'W (Icon) t~tJ ~i.~~ 1:W 1 J'tl 
~ " 	 ~ 

r1~nblJ1~~1~f1'fl'Wb~'fli'llm'JnbnJ'lJvl1~1'WIWllJ~'fl~nlJ'1~ 
o 	 nlJ't~IA'flU~'JtJlll'l11:W'W'l1tJ (Natural Language Interaction) L1J'WnlJ' 

" q 

t~(?I'fl'UntJJ'~'Uu~'JtJ nlJ'li b~tJ'I~ ~~'fl'l eJ1iJ'~uu llJ~19~btl'Wn1J'tJl~'fl:W~. ~ ~ 	 ~ 

b~1V11'fl~'f)n91nJ'~1JU 111'l11~16jfL6J!'W 111M1~~n~~ btl'W~'W 

• 	 nlJ''fl'flnbl'U'U Interface 

~ 	 I 

btl n~1J'~1~ 1 bVI~1'w'Jd.J1tl~n LL'UtJ Interfaces ~1V1fuJ'~tJtJVitll ~tJ r1'f):W~lJ Ll?I'f)fl:wn1J'Vil~1'w 

b~!ll~eJ1~~1:W1J'tl1i~I'WbbtJtJyJ'flf:wt!'W'U'Wbr1i'fl~ r1tl:w~'J bC1l!lf1~ ~~iJJ'ltJ~~l~tJ ~bb~~~'W(?I'fl'W1 'W 
~ 

.j 

• 
, 
/ 
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'j 

\ 

2/ 

o nlJ'tltl~ll'lJ'lJ Layouts osntl--:JVI'Wl"'ltl 

n 1 J'tltl n lliJ'lJ Layouts osn tl--:J ll'lJ U tAl tl f:w lb~ ~ J'1 tJ--:J 1 'W~ lVi ~u n 1 J'V11--:J 1 'W Jl'd tJ 

01tl:W~'J lf7ltlf Vl1tl ~tJ n~ ntltrl--:JVI~--:JrJ 1 n lJ'tltl n l~1J'lJVltil"'ltlosntl--:J ll'lJUYltlf:w ~l~ ~J'ltJ--:J 1'W ~--:J"'l ~ ~tl--:J 

rl nl J'~~'J 1--:J ~'J tJlD llUU ~~tJ'J n'WnU~1JJ'1 n{]tl~1J'Wltl n~ 1 J' 1~--:J 1'W"'l1--:J vY--:J ~l~tl1 ~~1~ b~tJ 'W~ 
J'~uu--:Jl'W1VldJl~tlth--:J J''J ~ l~'d ll~ ~~ltJ1'WnlJ'iJtl'W~tl:W ~ l~1~ Atl:W~'d ll?ltlf l titl--:J"'l1 n II'lJuYltl f:w 

'IJ 'IJ 

~--:J n ~1'd rlJ'D llU'lJ~ A'WlAtJ t~tJ llU1JYltlf:WVl1tlJ'ltJ--:Jl'Wt~tJ ~'d'W1VlrurlJ'U llU1Jfll J'~~'Jl--:J UU--:J dJ'W 
qJ q cv qJ 

2/ , , 

~'J'W 1 ~--:Ju 1 . ~'J'W1X'J b1tl--:J6]tl--:J ll1JuYltlf:w (Header I nformation) 1~bb~ ~--:J~tlosntl--:J ltl n~1 J'Vl1tl 

bbuuYltlf:w,!'W 1 2. ~'J'Wbb~~--:J~I~UbbU1JYltlf:w b~~~bb~~--:Jt)'Wb'J~1~1~bbUUYltlf:w (Sequence and 

Time-Related Information) 1~bb~ ~--:J b~6]~1 ~1J6]tl--:J bb'lJ1JYltlf:w bb~~bb~ ~--:Jt)'W~Vl1tl b'd~11'WnlJ'tl'fl n 

or 
, 

Formatting Information) i~tlfiultJ'sntl bb'W~U1fllJ'1~bl1JUYliEJf:w 4. ~'J'WJ'ltJ~~b~tl ~6JJiEJ'l~iEJ~~ 

(Body or Data Details) t~bb~l?i--:J~IJ'~~IAru6JJtl--:J~IJ'~'Wb'VIV'11J'Wbtln~IJ'Vl1tlbbU1JtAltlf:w 5. ~'J'W 
I .... 

U~~--:J!:-J~J''d:W6]tl--:J~lJ'~'Wb'VIV'1 ~(Totals or Data Summary) 1~bb~~--:Jr11!:-J~J''J:wosntl--:J~IJ'~'Wb'VIV'1 nnv. 

~ bU'W~'J b~,6] tJtl ~ b~'WVl1tltJlf) ~6]ltJ b{J'W~'W 6. ~ 'd'W n 1 J'~ --:J'W 1:h1 ~rl~1 'Wl"'l (Authorization or 
'IJ 

Signatures) 1~bb~ ~--:J'Wl:wosn~--:J ~iJ~I'Wl"'l1'WnlJ'tltlnlluuYltlf:WVl1iEJbiEJfl~IJ''UcJU'!'W 7. ~'J'Wbb~~--:J 
01'Jl:W ~ ~ b~'W (Comments) , 1~1 'Wn 1 J'b;tJ'W~tl 01'Jl:W ~ b{J'W01'J 1:W ~ ~ b~'W1Jl--:JU J'~n 1 J' 1'W~ 'J'W ~ 
btl n ~1 J'Vl1tl bbUUYltlf:W1Jl--:Jtlth--:JldJtl'Wrull?ll~bb~ ~--:J ~--:JU'Wbtl n ~1 J' 

q .... 

tltl n bbuu6Jltl--:JiJtl'W~tl:W~1 'W~n'Mru~l~1 ~bVI:Wl ~~:w n1J6Jltl~6]tl--:J~tl:W ~ J'lJ:wi--:J b1J'Wnl J'n lV1'W~ 
'IJ 'IJ 

r$n'Mru~l9il--:J1~ b~tJ'J~tl--:J nU~tl--:Jutl'W~tl~~ b~iEJ bl?l1tJ:W 01'Jl:W~ ~~lJ nbbn 0~'WJ'~VlrJl--:J nlJ'vll--:Jl'W 
" 

t~tJrlVlr$nbnru6fl1'WnlJ''f)'f)nLt1J1J~--:J~ 1. nlJ'iJtl'W~tl~~ (Entry) n~:h'J~iEJ ~1V1fu~tl~~~iJtl~1'W 
~l'W~iEJ:W~ bb~'J l:hi ~tl--:Jvll nlJ'~iEJ'W1V!dJ rllJJ''''l~~--:J~tl:W~~'J'W'!'W:Wl'''ll n~I'W~iEJlJ~ "'l~vll1~~ ~ rl'Jl:W 
dJl 'IJ I 'IJ dJl 'IJ 

" ,
"'" cv <:!I 2/ 2/ Q _~ 2/ 15) __~ 2/ ~ 2/ ,2/ <:!I 

!:-J~~~I~tl'Wb'Wtl--:JlJl"'llnb"'lIV1'W1'V1lJtl'W6]tl:W~ bb~~~~J'~tJ~blJ~1 b'WnldlJtl'W6]tllJ~ b~ b6Jl'W osntl:W~6Jltl 
'IJ 'IJ 'IJ 

~tltJosntl--:J~n~h ~--:Jl~f1Jnln~1J1r'WYinl11.'W~I'W~tl:W~bb~'d b{J'W~'W 2. fh~lJ~'W (Default) n~llJ~iEJ 
'IJ 'IJ dJl 'IJ 

Iii· I I 2.1 

nnnVl6JliEJ'liJiEJ'W~iEJlJ~ir'W~I~IJ'blnTVI'W~r)l !S~tX'W1~n1J Fields 1~ J'~1J1Jf)'Jnb~~'l fit IS~ tX'Wir'W 
'IJ 
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~~ ~ ~1~~ t?1 f)'J IlJ ~ t?1YH~ 1 t?1~ tl~ ~tllJ ~1~ 4. ~1 tlfl'lJ 1 tJ Fields VI~tl ~ltlfl1J 1 tJ~tl~ Utl'W~tl:J.J ~ , . cu cu 

(Caption) n~h'J~tl nlnl~ ~~ ~1~flUltJ Fields f)'Jn~tln:i'1Juuu1~lVl:J.Jl~~lJ nu~nMru~nlJ'9t?1 
cu 

'Jl~ Layoutsbt?1tJlUll'lJ'lJ Ca'ption lCil~l~llri Line Caption, Drop Caption, Boxed Caption, 

Delimited Caption ll~~ Check-off Boxes 5 . J''iJmJU~tl~~tl:J.J~ (Format) n~I'J~tl J''iJbb'lJU~tl~
• cu cu cu 

~tl~ ~~1Cil ~~tl~iJ~rlJ~nMru~ lPlM~h~ 1 'iJJ'1 n{) J''JlJtl~ ~'JtJ -wn~ If)J'I:::tfu~~tltln ll'lJUJ':::U'lJ f)'J J' 

rliVl'Wt?11~b'iJnlnJ'lJ l!?l~tJlJ~tlJ~nMru~ lPlMbVI~I'!'W~!?lb'W~~ l~'W If)itl~VllJltl'Vll~nln~'W Vl1tl 

If)1tl~VllJltl~ t?1'Vl PlutJlJ ltl'W~'W 6. nlJ'9t?1'Jl~~tl~~ (Justify) n~1'J ~tl f)'JJ'tl'flfl lbuu1~fj nlJ'9t?1 

'Jl~~tllJ~ bt?1tJ~!?lb'W~~ ~TVI'f'lJ'Vl fl~tllJ~~ eJiAfUtl'Wl~1 ~J':::UU 7. fllJ'mt?1!?1tl nueJ1~1 'WfllJ'Utl'W 
cu q cu cu cu cu 

~tllJ~~'JtJnJ'l¥ln (Graphic User Interface: GUI) n~I'J~tl -wfl~l~J'I:::tfll~:::'fltlflll'lJUJ'~U'lJl~iJ cu 

fllJ'Ull'Vlf)b'Wb~~nlJ'mt?1!?1'fHlueJ1~lbUUflJ'l¥lfl (Graphic User Interface: GUI) lJl1~'WfllJ' 
cu 

tltlnll'lJUfllJ'Utl'W~tllJ~l;Jl~J':::UU~l~tJfl~1 GUI Input Control ~~UICilICilU'WLtI'W~utJlJ1~n'WlJln 
cu ~ q 

, 'V 'V I 'V 

L~tl~1Cil1 n6J1'JtJ1,x m~~llJ1J'~l~~I'WJ':::uul~~ltJ~'W ~ fl'Vl~i1~~'JtJ1,x~tllJ~YlUI b~I~J':::UU-W'WiJ 
cu " cu cu 

J'ULlUU l~tJ'J n'Wv'h1~~1l.J1J't1{J'fl~ n'Wf)'JllJ ~ t?1~~1 t?11'WJ':::VI~I~ fllJ'{Jtl'W~tllJ~1~'WJ':::~UVI~~ 
cu cu 

',' . 'V 

l'iJbLUU~'f)'I:GUI Input Control iJ~'I!?Itll'iJ111. Text Box iJ~flMru~dJ'Wn~tl~ 

~lVl~tJlJ~lV1fUUtl'W~tl~~ b~tJfj~tlA'Jl:W (Caption/Label) tl~~I'WVlihfl~'f)'l b~'f)~tlA'Jl:WVl:J.Jltl 

~'f)'I~tl:W~~ICil:::Utl'W~'IltJ ~1V1fu nlJ'1~~I'W Text Box lCil:::b VllJl:::~IV1fU~'f):W~Ull~l~ dJ'W 
cu. cu 

.col , I 

~ 0 1 !V ~ !V ~ 1!V .col1.col~ 0 

J'ltJ~:::btltlt?1 t?11 'Vl~tlf)r;)I:WVllJltJVlJ'tllCillb~I:::LlCill:::lCil~ VI~ b.snl~'f)flf)l!?ltlU t?1 2. Radio Button lJ 

~nMru::: bU'W'J'I fl ~~I b~ n 1 ~1'Ws1fl tJ ~tlll~~iJ ~ ltlflUI tJ'J l~tl~'Vll~ ~1'W~r;)I;Jtl~'liJ f)'Jl:W VI:W ltJ 

~tlt?1A~tl'lnufil~'f)'I~I!?l'f)U~~tl~ nlJ'l~m~l~'f) n !?ltlU 'J~ fl~lJ ll!?l~:::'J'IICil:::iJrh~tl'l~tl:W~ ll!?ln !?Il'1 
CU " cu 

, I 

n'W eJ1~~I:Wl J'rl b~'f) n!?l(e)'ul~ ~r;)tJ nlJ'
cu 

A~ n (Click) Yl ~1 !?ltlUYl eJ1~~'f)~ nlJ'bt?1tll~'f)n1~ I,~tl'l
cu 

'V I 

~1 !?ltlU l~tl'J l'Vl1-W'W lij'f) L~tl n r'h !?l'flult?1 LL~r;) ~ rll'W~"1J'f)~ 'J'I n ~:W1Cil ~n ~1 tl LtI'WbU t?1 (On) ~ 'J 'W 

'J~n~lJ~lJJ1~L~tln~:::n~ltlLiJ'WUt?1 (Off) 3. Check Box iJ~nMru:::f)~ltJnu Radio Button LLl91 
I' 

Check Box 1~~LVI~tJ:W9!?lf~l,~nl,l,'Vl'Wr;)'In~:w bb~:::rWllJ~'JtJ~tlf)'Jl:WtlflUltl (Caption/Label) ~fj
q , 

1 

f)'JllJVllJltJ ~tl ~f)~tl'l nUfh'~tl'l ~1 !?ltlU~ ~'f)~ nl J'1~en~I,~tl n ~1 !?ltlU ~'fl'l fh (;1'f)UICil ~ I,L!?l n !?I 1'1 new 
, ., qJ 

l'WLl!?l~:::~ bVl~tllJ ~i.~~llJl1rlL~~n(;1'f)ul~:Wl nn~1 1 ~1(;1'f)U tl10~L~'f)nfh!?l'fl'lJl~ICil:::'iJJ'1 n!) 

Lf)itl'lVllJltJrln~ Check Box,!'W 4. List Box iJ~n~ru~LiJ'Wn~tl'l~LVI~tllJ:W:W'Uln~UJ'J'~~I!?ltlU cu q q 

~dJ'Wl'iJl~:Wlnn~1 1 ~1!?l'f)~ 'iJJ'ln{)LLt;)'JL~'f)'W (Scroll Bar) 'Vll~~I'W~r;)ll1'f)'In~'f)'l L~'f)LA~'f)'Wr:1 
'V 'V . 'V 

~1 (;1'f)U'Vl'lVllJ t?1~'W-~'Il~ lft~~1:W lJ't;) l~'fl n ~1 (;1'f)ul~L~tJ'I ~1 (;1tlU L~tlr;) L'Vl1i!'W (~IV1fu nlJ' 
cu 

L~tln1~~I'W Input Control ' J':::VI~I'1 Check Box nu List Box '!'W~'tA'f)~nU~I'W'J'W~I!?l'f)1J~ 
Lu'Wlul~LL~:::~'W~'f)"~tllllvdli1:Wl ntJtltJ L~tJ'Ilt?1 b/?1tJvf'J l'iJLL~'JutJ:wl~ List Box 1'WnJ'ru~1 (;1'f)U 
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I • 21 I 

~bu'Wl1Jl~~~1'W'd'W:Wlnbb~~~~'W~6jj'fl'l~'flJll~~ln~) 5. Drop-Down List Box ~~njj'ru~ 

1n~b~tJ'lnU List Box bb[9] Drop-Down List Box ~~tJ~lnn~1(9]'flu1~b~'W1'Wn~'fl'l~1(9]'flUb~tJ'd 

~'d'W~1 (9]'flU~ bVl~'fl~~1~~14~~ nb:Wl~~ll:w ~1'W6jj'dl (bb~ ~'l~ru~njj'ru~'dtJ~tJ~ n ~~~~'l) b~'fl 
ClJ I, q QI ClJ ClJ 

!I/' I !I/ 

bb~ ~'l1~b~'W~l(9]'fllJVI'lVl:W ~ tl~tJ~ bbbl'lJ b~'fl'W1~m~~l:Wlnl ~ ~1 (9]'fllJ'Vl'lVld.-1 ~l~~tJ~~~'dn nl~1~ . ClJ ClJ 

Drop-Down List Box m~~1:Wl~b1b~'fln~1(9]'fllJl~b~tJ'l~1(9]'fl1Jb~tJ'd 6. Combination (Combo) 
ClJ , 

Box :Wl~'d:wn'W ~njj'ru~6jj'fl'l Combo Box ~~~~ltJnlJ Drop-Down List Box ~'flnltJ1'Wn~'fl'l 

Combo ~~~l:Wl nllJ~~'1 ~'1 (9]'flU~ b'L1'WltJl~~l'W'd'W:Wl n bb[9]~~tJ~l nn1~~1~l~'W~l (9]'fllJ b~tJ'd 

~'d'W~l(9]'fllJ~ lVI~'flm~~l:Wl~b1 ~~ n~ll:w ~1'W6jj'dlij'fl b~'fl bl~ ~'l~ltJ nl~~l (9]'fllJi'lVl:W ~1~ ~'l~ ~~ 
ClJ q 

lb~~~'flnl~~~'W~~ln~ 7. Spin (Spinner) Box iJ~njj'ru~ltl'Wn~'fl'l~lVl~tJ:W (lb~~'l~'flf1'dl~~l~ 
b~tJ'l bbb1'd b~tJ'd) lb~~ll:w~tJ~~~~~~'W-~'l 'Vll'l ~1'W6jj'dlij'fl l~'fl I,tJ~tJ'Wrh~'fl:W~~ I,tl'WC?i'd 1,~6jj l~:W~'W 

q ClJ ClJ, ClJ 

Vl1'fl~ ~ ~l~Nl~(9]l:WVltJ'dtJtJ~':1'WlJl'l ~f'l m ~~1:Wl~b1iJ'fl'W~'fl:W~~'l1'Wn~'fl'll~~tJ (9]~'l ~lV1flJnl~ 
I ,ClJ ClJ 

, I !I/ I 

Box I,VI:W~~~lV1fu nl~iJ'fl'W~'fl:W~Vl~~'W~6Jj'fl'l~'flnl~~l n ~ I,l~~~l:Wl~b1
ClJ 

l,iJ1V1:WltJ~~1 ~b1J'flth'lVl~'l6JJ'fl'l nl~'fl'fl nll,lJU Inteliace ~'fl ~~~'fl ~~'V'-l~1 ~~'W 

'fll~~~l,n ~~'Wl~ I,ti'fl'l~l nm~~~lJ1Jl'W~~VI~l'1 nl~1J'fl'W~'fl:W~ I,ti'fl'l~l n;r'fl:w~~iJll~1~~~U1J,r'W
ClJ ClJ ClJ ClJ 

~'fl:W~tJ'fl~6jjltJ b~'flnl~'V'-ltJl n~ru Vl1'fl~'fl:W ~tJ'fl ~~'l~'fl bU'W~'W ~'d'Wbb~'d ll[9]~ ~'dl:W~lilru r?l'fl e-J~ 
ClJ ClJ QI 

nl~Yil'l1'W6jj'fl'l~~lJlJ ~"~'WVll n~l:Wl~b1~ ~~'fl~ ~~~1 ~~1 n n ~~U'd'Wnl~tll~'fl:W~ l,~l~~~lJlJl~
ClJ ClJ 

~~Yil1~nl~~llU'W"TWb~:wltJ ~'dtJtJ~~~'Vlfinl'V'-l 

~'d'flrjl'l61J'flI~VI ~nbn rulfl~1~'Wnl ~f1'd1J f1:W rl'dl:W b1 n ~'fl'l6jj'fl'l~'fl:W ~ ri'fl'W~~~Yil 
q ClJ ClJ 

!.t ,. iI I 

nl~1j'WVi n~'fl:W~ bVl~TW'W~'l1o'W~1'W~'fl:w~iJ~" [9]'flltJu1. rl'd~iJnl~(9]J''d~~'fl1JfI'fl:w~Ylm.~iJ'fl'W~'l
ClJ , d!l ClJ ClJ ClJ 

l1J~liJosnU~6jj'fl"~'fl:W~b1 n ~'fl~Vl1'fllJJ 2. rl'dJ'iJ nlJ'(9]J''d~~'fllJ l~'fliJ'fl"n'Wn1J'iJ'fl'W~'fl:W~lJJ f1J'U'Vl n 
ClJ ClJ I . ClJ q 

I 1 , 

Fields Vl~rl btl'W~'fl"iJ1'Wlb1J1J¥J'flf:w 3. f1'd J'(9]J''d~~'fllJJ'tJ lllJlJ6jj'fl'l~'fl:W~YliJ'fl'W~'llJ'WbllJlJyJ'flf:w ~1 
ClJ ClJ 

(9] J''l1?l1:W ~ n 11~'W~1~Vl1'fllJJ 4. cPl'd J'1?lJ''d~ ~ 'fllJ~1 ~'fl:W ~~'W~ ~lln'W~1~ 'I ~ ~ Vl1'fl ~1 n~1 r11 ~1 ~ ~~ 
" ClJ ClJ q q 

nlV1'W~1~Vl1'fllJJ 5. ~1:W1 J'fl (9]J''d~ ~'flU rl'dl:W~:W lVI (9]~:W e-J ~6jj'fl"~'fl:W~1~ 6. rl'dJ'iJ n1J'1?lJ''d~~'flU 
r q ClJ 
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o nl:i'[?l'f)'lJ~'W'f)'1:i'~UU (Providing Feedback) 
~ 

nl:i'[?l'f)'lJ~'W'f)'1:i'~'lJ'lJ (System Feedback) J:J'f)tJ~htJn'W 3 GjjU~~'1\l1. bb~'1 . ~ 

~b11'W~ nl:i'Vll'11'W (Status I , Information) l{j'Wnl:i''f)'f)nbbU'lJnl:i'[?l'f)'lJ~'W'f)'16JJ'f)'1:i'~'JU~iJ(?]'f)~~
I. ~ 

~')tmlnb9'1~ bll'W~ nl:i'vll'1~'W6JJ'f)'1:i'~U'lJ1~0~'Vl:i'I'lJA,)I~Jb{j'W11.J 2 . bb~ ~'1 A,)I:W'W¥'fl:w1'Wnl:i'f'lJ 

~li'l (Prompting Cues) :~{j'Wnl:i''f)'f)nU'lJ'lJl~'f)bb~'1~bll'W~lwA,)I:W'W¥'f):Wb~'f):i''f)f'lJ~li'l bb~~ 
~1 n b~'f) n1~ Prompt 1'Wn~nb~'1~ bll'W~ :i'~UU~I:Wl:i'blU'f)n~'1~ ~'f)'1nl:i'f'lJ~li'l1~1:Wl,)~1 

Q Q/ Q/ !i/!i/ <:!j <:!j d Q!i/ "'" 

l~tJ')n'Wnunlnb~~'1 Prompt 3. 6JJ'f)A,)I:Wbb~'1~:i''f)LI7l'f)'Wb:W'f):W6JJ'f)~~'W~I~ (ErrorlWarning 

Messages) L{j'Wnlnb~ ~'1m'f) A,)I:W b~'f) bb~'1~1'f) L~'f)'W~1~ bri'f)iJ~'f)e1 ~'W~1 ~ Ln~~'W t~tJ1'Wnl:i' . ~ 

Lb~ ~'1~'f) Ar;)I:w,J'WA,) nu'WnlnL~'1~'f) e1 ~'W~ 1 ~ bb~~LL'W~cWl U'W,) 'Vl I'll'WnlnLnt6JJ ~,)tJ ~'1 dJ'W~n~fi 
~~'1~6Jl')tJLdll6JJuru~1b~'f)'1~'W~Ln~~'W1tJ:i'~Vl~1'1nl:i'Vll'11'W6JJ1Nm~:i'~'lJu1~

cv ~ 

6JJ'f)'1 en~:i'~'lJU~ n ~,)tJ n1:i''f)'f) n bl'lJ'lJ1 'W~ r;)'W~b~'f) bu'Wnl:i'iJ'f)'1 n'Wn l:i'L;rl1i'l;r'f):W~Vl1'f) nl:i'L~1 rl'l 
~ . ~ 

LL'JuyJ'f)f:w~'1 dJ'WLLVI~'1 L'f)n~1:i'6JJ'f)'1~I~~'WL'Vl pj~ Ln ~~1 nnl~lh~:w')~ t:J~6JJ'f)'1:i'~1J'lJ ~1 n m~'11'W~ 
I ~ 

1:w1~fU'f)'Wru1 !n1~~~'f):W~'tVI~1t!'W Lti'f)'1~ 1 n ~~'lJl'1 A'W'f)1~ ~'f)'1 nl:i'cWl~'f):W~ ~'1 n~lr;)11.J1~ 
q cv ~ . ~ ~ 

1'W'Vll'1~e1~1~ ','
1 

.( 

, ~ 

n~~'lJ')'Wnlt~~~'W1~~'WiJ'Wf'lJ~I~'1~'f) ~'f)'1'f)1 ~tJ~'f)Jj ~~1 nVl~1tJ~')tJ'Il'W1'Wnl ~ 

~~ ~lh~b~'WA,)I:W ~1:Wl~bl1'Wnl:i't:J ~ [?l-v1''1V1:W ~ L~'f)~'W'f)'1 [?l'f)'lJ Ar;)I:W ~'f)'1 nl~6JJ'f)'1~ n ~1LL(?]~~~ltJ
~ 

Lti'f)'1~ 1 n nl~'1 nl~t:J~I7l6JJ'f)'1 t~'1'11'W~~1n~ ~'1t!'W~'1 ~'f)'1~nl~1.J~~L~'WAr;)I:W~1 ~t:1J6JJ'f)'l ~li'l~'f) 

Ar;)1:W~:W ~11'Wnl:i't.I~ 171 L~'f) ~~~'W1~~1 Ar;):i'~~~'WiJ'WfU~1i'l~'f)1~ t(9)tJ~ LiJ1V1:WltJl~~ nl1:i'~ 
q ~ 

nl:i'1.J:i'~:Wr;)~ e.J~;r'f)Jj~(?]1'11~1~1.J:i'~n'f)'lJ n1:i'~~I:i'rul1'WL~'f)'l L,)~1cWl6JJ'f)'lrJI7lq ~U L,)~1~1r\.'Wnl:i' 

t:J~ 17l6JJ'fl'l LL(?]~~i'WI7l'tl'Wnl:i't:J~ 171 LV~~ih~'1 nl:i't:J~ 17l~ LVI~'tl'f)U6JJ'f)'1 t:i''l'l1'W LL~,)1.J~~:w'J~ e.J~ ihVl'W~ 
~ 

t j.I • iJ' ' I 

~'1~'f) LL~~fi11~~1tJvhn~~'Wl~num~'11'W ~'l'Vll'lL~'tlnlh~n'f)'lJ~r;}tJ nl:i'~ltJrh1.Jf1J1'Wnnu~'l 
'lJ 

:W'f)'lJ'Il'W~h~1 n1:i'L~:W~,)t~'1 nl:i'Vll'11'W~r;)'l L'J~1 LL~~nl:i'~I'1 LVI:W1Jl1 tJ'W'fl n L~'f)1'"0~'l1'W~ 
~ , ~ 

~'fl:w~1.J:i'~n'f)1Jnl :i'~(9)~'W1~ ~1:Wl:i'bl~~I:i'ru1r-'lJ ~1~'1~'fl1~'f)th'l LVI:Wl~~:W LL~~ij ih1:i'~t:i''l'lI'W 
~ 'lJ. 
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nl~re)re) n I,l,lJiJ 1,1,'Wr;) A~VI~nosn1:l'l~~lJ1J dJ'Wnl ~t11~'El:w~~1~~ln n1J'~nM1 1,1,~~n1 ~ 
'1.1 

~'l~'W~ dl1J~re)dqj~~'l'Vl1'l'Vl ~MD 1,1,~~'Vl1'1Jl1 r1~'Wl:W:Wl'vh n1 ~~ 1,r1~l~cJir;):wn'W l,~tl~~l'l~~1J1J~bon 

b'WJl1r1fi~n1~1~ I,n ~U~~~'VlfiJl1~ 1,1,~~lh~~'Vlfie-J~~~'l~'W n1~re)re) nl,l,lJlJ 1,1,'Wr;) f)~e~~l,ii'W1tJ1'W~h'W 
q '1.1 

n1~r;)1'l tr1~'l~~l'l~v'h1~1,~'l,!Jl1~~r;):W 1,1,~~osnre)1J 1,<IJll?losnre)'1 n1~~1I,'w'W'l1'W ~'l~~~tl'lt111ure)1:ln 1,1,1J1J 

'V " 

~ltJ~~I,~tJ ~1'Wi'WI?l1:l'W[?\re)1,j ; 

tr1~'l ~ ~l'1<1Jl~'1J'~tJtJ~utJ~ 'W'Wn 1 ~~~~'W1~1 'Wn1J'flJ r11i'l~tl~'W~h~1~re)re) n I,l,tJlJ
q 


'V .. 'V 


\JmJ'lre)fElnl1J'W 5 ~r;)'W 1~l,l,ri'~ch'Wn1J'rhVl'W~~re):W~ ~'l ~'W ~r;)'Wn1J'flJ~re):Wfnj11,~1 ~r;)'Wn1J'~1~re)'l
'1.1 '1.1 

, j I 

~bn'Wn1n-W ~r;)'Wn1~,jJ'~:W'l~e-J~~~fi 1,1,~~~r;)'Wn1J'1?l~r;)~~'fl1J e-J~~~fi ;'ln1nl,tJn~re)1-J~1'WI,I,[?\~~ 
, '1.1 

J'r;) ~ I,~r;) il r1r;)1:W~ ~VI~'W1'Wn;J't111ubon'll'W~ 1:W lJ'blI,U~tJ'Wl,l,tJ~'l~re)~~ [?\1'l1~'l dJ'W~re)~~ I,'U~ 1 ~ 

6JJ re) '11,1, [?\ ~ ~ lJ1-';'Vlb ~~ 1l-J 1 J',bl tJ J' ~ l-J 'J ~ e-J ~ Jl1 tJ 1'W J' ~ lJ lJ t ~ tJ 1 JJ ~1) 'I 'Vl1 n 1 J' 1,1, nl6JJ 1 'W ~ 'J 'Wosn 'fl 'I 

I,l,tJ1J~l~'fl'l 1,1,~~6Jlr;)tJ~;H9) r1r;)1:W~ ~~~l(P11'Wn1J'nJ'tl n~tl:W ~41~tl'W ~'lnJ'~tJ'J'W'l1'W111tJl'WJ'~lJlJ~~ 
'1.1 

n1J'v'l1'l1'W~1)'lJ'~tJ1J ~:W~1 n nlJ'nl'VI'W~~1)~~ 1,~1)'1 ~'W6jJtl'ltJ''1'll'WI,~1)boTI1'Wn1J' 

,jJ'~:Wr;)~ e-J~ I,~'e)l~f1J~tl:W~ ~:li'l;'€l (Order) ~~I,~l~~r;)'WnlJ'ftJ~tl:w~'tll L;)l L~tlen~'ll'Wv'h nl J' 
'1.1 . '1.1 '1.1 '1.1 

I ~.. 'V I !I 

n 1 VI 'W(PIJ'tr~ ~ tll?ll'Wr11 i'l~~ J'~lJtJ~ ~ r11'Wr;) ru UlViun r1'J 1:W ~ 1 ~'1J6JJ'f)\lI,L[?\~ ~ f11 i\l ~tl \,I,~ ~r.r (PI 
I iI I 4 I I 

n~:w r11 i\l~tlVl ~ ~~~1 J'rul !fl1~ I,n rusvln1 J'UJ'~:W 'J ~ e-J~Vl en.on\ll'WnlV1'W(PI LYi'€ll, ;r1~~r;)'W6JJ'f)\I n 1 J' 
q '1.1 '1.1 


I 'V I 


~l~tl\l~ bll'Wn 1J'ru1(P1tJ n1J'U1 n~:W6jJre)\I r11~\I~1)Vl~~~~1J'ru11-J1vll nlJ'I?lJ''J~~tl1JL'J~lU11'Wnl J' 
q 


I 'V I. 'V 


~'1~1:lt)I?l b1 ~tJ 1,r;)~lVllfl'Wn1.J't:J~ ~1,1,[?\~~i'WI?l1:l'W LL~ ~n1V1'W(PI6Jlr;)'lI,'J~1~1V1ftJt:J~~6jJ1)\I LL[?\~~~tl (Y] 
q 

iI I I i,I 

~ 1 nU'W~\lt11~tl~ ~ [?\l\11Vll~l-JltJJ'~:Wr;) ~ t:J~ n1V1'W(PI~\ll-JtllJ 'Vl1\1I,~tln1'WnlJ'ftJfh~\I~tl J'r;):I.J ~'l 
I 9/ , j..t I 

~11onrailtJVl Ln ~~'Wl'W\'\'I?l~~'Vl1\11,~1)n I,L~~~J',jt:.J~ nlJ'flJ r11~\I~tll~nlJm~\l1'W L(PItJil n11J'Yll~flJ 
q '1.1 

I I ,"i.I 
~1 n ~li'l~tll.u'W~'J~t)(PIb'Wnl:j"~~1J'ru1'Vll'll,~tl nYll~ ;\lVli\l~l n ~1;{\l1'W'Vlln1J'(y]J''J~ ~tltJ 

'1.1 

t:.J~ ~~fi~l~ I.I.~ 'J ~1:I.J1 J'b1 I,tJ~tJ'WLl,tJ~'l'Vll\1l.~tl n 1 'WnlJ'ftJ ~1 i\l~tl~'W~l b~tll~J'~lJ1JtJJ'~:I.J 'J ~ 
t:.J~~'Wjhl,~~ul1tJ b~J'~l ntJ~ n ~1 ~ (PIVlltJ britll,~J'~l (Y] n~\I nlJ~ n~ll,l,~'J ~\I~'WiJ'Wt:.J ~i~€I,~l~

'1.1 q '1.1 '1.1 

J'~tJlJ ~\I~'W(y]tl'WnlJ'vll'll'WI,I,~~\I~\lJ'tJ~ 4 L~tJ5:JJ'ltJ~~I,~tJ~6JJ1:l\lLLI?l~~~'J'W ~\ltl 
, '1.1 

'j 
I 

.j 



29 

3.3 "'1k\'ln.lfilfi'ln1~tJii(;l~H 
'1J~-3u.~~::~tl(;l 

4.2 lh::lJ'l~tJ~"hVlk\tiI~-3l.Jtl1JU.fl::'Vl1-3~~~n 

1k\n1~ru,.hi-3{tl 
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2.1 

,j~~:W'J~1'W~'J'W~'W1 6jJ'fl-:J~~tJu ~~'flYhnln~rJ n~'fl~~1'W~~~~~~'J'Wnl~'Vll-:Jl'W1~'fltJl-:Ji(?1 ~"'l'W ~-:J 
"'l~6Ji'J tJb'Wn l~lh~:w'J~ ~~~'fl:W~ u~~tJl~~~1~"'l1 n ~~1J1J1,jl~~'fltJl-:J~'J (?1~~'J iJ f)'Jl:W~ (?1V1tJ'Wl'W 

qJ q 

n l~tJlhn~-:Jl'W ~1:W1 ~bl ~,j~ tJ'W~~U~-:J~'fl~~ l?il-:J1~-:J dJ'W~'fl~~ ~'U 'V'n ~.sn'fl-:J ~~l?i~ ~U1';'Vll"'~ 1:W 1 ~bl 
,j ~~:W'J ~ ~ ~Jll tJ1 'W ~~1JU b(?1 tJhJ ~'f)-:J v'i 1 n 1~~~n1.snl'W~ 'J 'W.sn'fl-:J ~~UU~ 1 ~'fl-:J ~~~ ~6Ji'J tJ~ (?1 f) 'J 1:W 

e:l(?1~~1(?1lwnl~n~'fln~'fl:w~41s1f'fl'Wl"'~'fltJ~-:J ~'fl:W~~-:J~'W~~'fl-:JnlV1'W(?1 ~~~(?1-:J~-:J[?Jl~l-:J~ 4 
qJ qJ 

.col ... '" l::- '" .col '" •
1?1111.:J'VI 4 ~!I~~b'fl!lfl"ll'fl.:J"ll'fl~~"ll'UI;rU'VIIWtl-3n1'V1'U1?I 

(Supplier) 

(OutSQurce) 

t-J~{9l~~~~Vi:w ~~ {9l.sn'fl-:J ~~(Y\~~~ l.snl b~-:J-:Jl'W ~'f)~ ~,jlJVl'Wrj'W'Vll-:Jl'W 

ll~~i'J b:W-:Jnl~v'il-:Jl'W~'J-:J ~'J~1 

~'fl-:Jnl~1~~{9lCl~U ~'W[?J'fl'Wnl~~~(;l~~~~l'J~l:Wll?l~~l'W ~lrJ1~ 
q d!l 

" ~~~~nl1~~'W~'W.sn'fl-:J~~ [?JJlru6flll(Y\~~~,j l~U'J 
qJ 

U~~n'flU~'.}tI ,jJ'~~'Vl ~~~ ~J'1t1 nlJ'rJ[?J bl ~U J''Jl-J C1-:J~'fll-J~ ~'J ~ltJl 
, q qJ 

, !V 

1'Wnl~~-:J~'flrJ{9lbl ~1J 
q 

,jJ'~n'flU~'ltJ J'1t1 nl~~f1J ~Vll-JI6Ji'J-:J ,jJ'~~Jl'Vl t-J~ InJlru6fl~ ~~ In 
'IJ 

l~'f)'W1GjJnl~fu-:Jl'W l'J~ltJ1GjJ'f)-:JrJIn bl ~Ull~:;nl~GjJ'W~-:J rh~-:Jnl~ 
q 

~~In ~11~~ltJ 

,', 
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u~~n'f)'lJ ~'JtJ ~1~-Wn5jJ'f)'1i1~9tJ bb~~bn ruer!1t.m1~~~1~ru1~~~'lJ 
I I !V 

5jJ'f)'1i1~9tJVll~'Wn1~~~1~0J1cP1'J1~~1~'1d5jJ'f)'1A1~'1~'f) ~'f)'lJ 

~~tJ~b'J~11'Wn1~'J1'1 bl.e-J'Wn1~e-J~ (?l 

bI.~ (?)'1 ~1 bl.~'1~'f)'1Y'l-Wn'11'W, ~1I.n'lJ~'Wfh cP1'1 cP1~'11'Wbl.~~~n~~ 
q 

e-J~(?l.nru~5jJ'fN~1"lJ1t~'1'11'W, ~1~'W~'1~1nfl~'1~'W~hn~1'1hJ 

t~'1'11'WbI.~~~1ntN'11'Wlu~'1~n~h I A1uf'lJl'Wnnll~'1~t)'lJ~1~1
ClJ 

2.2 

~~'lJ'lJ~-W1J~~'Wn1 ~#l (?) ~'Wl~1'Wn1~f'lJr'hi'1~t)~t)t) n 1.I.'lJ'lJ~~ 1 bil'W~'f)'1'f)1 ~tJ 
~ I I ~ 

~t)~~cW11.~11.1l'f)'1~'W b.w'f)Yl~~~cW11ulft'Wn1~u~~~'J~e-J~1'W~~'lJ1J~'f)ltJ t(?)tJ~'f)~~cW1 b;]11.1J'f)'1 ~'W 
ClJ ClJ 


!V 


I.b~(?)'1~'1~'f)lUU 
.. 

• ;]'f)a.J~ e-J~(?lllOJ~cP1'1 fl~'1 LiI'W~'f)~~~1 n ~1tJ cP1'1 cP1~'1~1nm~') OJ~'Wfl1 bl.~~ ~ 
ClJ ClJ 

~'f)'11~ OJ ,y'W~~'f)'1n1~~'W~h 

• ~'f)a.J~Jl1~~~1'W dJ'W~'f)~~n1~~'f)'1rh~'1n1~e-J~(?l5jJ'f)'1'11'W1.1.~~~ lot b~t)vhn1~f1J
ClJ ClJ 

• ;]'f)a.J ~ L'J ~1 t'Wn 1 ~e-J ~ (?l e-J ~ ~.nru~5jJ 'f)'1 'W-Wn '11'W~1~~1 n n 1 ~ I. n'lJ~'f):W ~1'Wn 1 ~ e-J ~ (91
ClJ ClJ 

~1-'1 1.~'f)1;n~n1~A1'W'Jru~1u~~~'VlfiJl1'W5jJ'f)'1 Plant n1~e-J~(91~'f)lu 

I 

.::!I 1'V..... .el 'V 'V "" 'V 'V 'V 0

b1-.1 'f) (?\ ~1J ~1 tJ ~ ~ Vf) tJ (?) IlJj t) 1-.1 ~ fl 'J 1l-J (?l t) '1 n ') ~ ~ 'W fl1 ~ 1 n ~ n fl1 Lb ~ 'J ~ ~ 'Vl1 n 1 ~ 
ClJ ClJ 

(?\j'l)~~'fJ1Jl'W~~'1ojJ~:w~~n~1' ;]'f):W~e-J~~.nrusvl ~'f):W~fl'J1:w~t)'1n1j'~'Wfl11.1.~~vhn1j'~'1A1 / I.l.m~ 
ClJ ClJ ClJ ClJ 
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rhv!'w~ l~~tJJ-j~ ~li~~tJ~~~tJJ-j·t~nlt1~~lJ'rul ~ ~YlltH~tJn~ bnruBYl1'WnlJ't1J'~J-j'd~ ~~ l?l1J-j~
qJ I q 

." I 9..1 I I i/ I 

~1~~ 1 'Wn 1V1'W~ J'~1J1J~~J','JUJ''d J-j ~ 1 ~~ ~tJVlt1tJ1'WJ'~UU [?Jl~ bn ru~bU'Wn ~J-j ~1 ~'1~ t1Vl n 1 ~'1 
qJ 'j . qJ 	 q 

~~1J'ru1 b~1~~'d'Wn1J'~1~tJ~~t;11'Wn1J'nJ(9]tJltl
qJ 

• I iI I 

VI ~'I ~ 1 n n ") VI 'W ~ n ~ 
q 
~ ~ 1 ~'I :n tJ Vl ~ ~ ~ ~ 1 J' ru 1 bb ~ 'd ~ ~ U 1 J-j 1 vl1 n 1 J' ~ 1 ~ tJ 'I 

I ~ 	 ~ 

~ t;11'W n 1 J'ru1 'Wn 1 J'~LI fhi'l~'el t~tJ ~ 1'W n J'~U'd'W n 1 J'(9] 1~1 l'l~ bbt91 nl J'[?JJ''J~ ~ 'f) u~'W~1 fl'l fl~'1 

l?lJ''d~~tJ1J b'd ~lU11'Wn1J'i'l~tJtjl?l t;1 ~u [?JJ''d~~tJU n1~~ n1J't.J~ [?J~1ii.'Wbbt91~~i'W[?JtJ'Wn1J'~~ [?J b~tJ
q 

dJ'WoJf'f)J-j~~1V1~UU11iJ~~1J'D1nl'W~'J'WnlJ'iJJ'~~'d~t.J~l?itJliJ ~'1oJftJJ-j~~l~~l n~'d'W~ 1~bbn 
qJ 	 qJ 

• nl~~n1J'&J~1'l~1ii.'Wbbt91~~i'W[?JtJ'Wn1J't.J~[?J 

• 6J1'd~ b'd~1~1V1~U t.J ~ [?J6jJ'f)~ bb(9]~~~'El[?J fl'El tj'W~ L~J-j bijul~1b~'d~ ~ n'l n 1V1'W~bijU
" 	 q 

co if 

b~J'~6jj1~~ 
q ,. 

~ ~. 

• n1~~nlJ't.J~[?J~iJ~t1~tJ'~'l1'W 

• Jl1J'~'l1'W6jJ~~tJ'~~1'W 

2.4 	 ~1'Un1'itJ~:lJ1%HJ~~~fi 

~'d 'W~J'~U'I,J~ ~U loJf tJ ~ ~ l?I 1'1 1~1~~ 1 n ~'d'Wn 1 J'~ 1 ~tJ~ ~ t;11 'Wn 1 J'nJ o]tJ~ ~ 
fl'dlJ-j~l fl'1J6jJ'El~ ~li'l~'El Lb~~oJft1~ ~ f111~91tJ t9I1~1 J-jl1h~~'d~ t.J~ nlJ'~U ~li~~t1 t~tJ.yhn1J' 
~~1J'ru1l?lJ''d~~tJUJ'~tJ~L'd~1~ bVl~'f)1'Wn1J't.J~ [?J b~'El[?JJ''d~~tlU~ltJ'~-:Jl'WiJr1'dl~~l~lJ't;1~~~t.J~ [?J 

-:J1'Wl~l1'W[?J1~ n1V1'W~~'l:J.J(rnJ~~ n ~1 rXtJ~ n1J'Vl1tJl~ ~1'Wl~~llJ~1:J.J1J't;1~ul~ 'l1'W1~~iJttJ nl~ ~U 
qJ 

1~ ~1 n~'W~'lU1J-jl[?JJ''J~~'f)1.dh~'1n1J'tJ~ [?J~'El~tJ'-:J-:Jl'Wvr~l'W~'dt~'lnlJ'vll~l'WiJn~ bb~:;i'dt~'l n1J' 

vl1~1'W~'d~ b'd~l J''d:J.Jn~ nl~'1n1J't.J~ [?J6jJtJ'l ~~1~ bVl:J.Jl6J1'd'l t~tJ~~~~lJ'rul n1~~ nlJ't.J~1'l~iJtltJ~'El'l
• qJ 	 qJ 

LJ''l'll'WntJ'W 1 'Wnnll~ n1~'1 n'lJ't.J~ [?J6jJ'f)~ tJ''l~l'W~ bVI~'f)tJtJl~ bYitJ~'VitJ ~~~~lJ'rul~l fl'd J'~~ n1J'nu 
, 	 qJ 

~l'WtJtJl~In~'Ell~iJn11J'~lA nlJ'~ufhi~~tJ:J.J1 n~~ ~ bb~'J.y;1 n1J'~J'iJ tJ~n1J'~1J ~li'l~tJl~nu 
q 	 q 

man'll'W b~tJU11iJ~~1J'ru1 ~J''d~~tJLI t.J~~'Vifit'W~'d'Wt9ItJliJ 
'IJ 

,4 

I • QJ cf
2.5 	 ~1tAn1'i~'i1~~'fl'lUJ~~'VHi 

VI~'l~1n J'~1JU.y;1 n1 J'~J'U t.J ~ nlJ'm'WtJ'Wfu ~1i'l~'Ell~nu ~1~~l'Wbb~'d m~'l1'W 
q 	 'IJ 'IJ 

~l:J.Jl J't;1~~ lJ'ru1 [?JJ''d~ ~tJU t.J ~ ~'Vi i5b~'ElU'WtJ'W~U ~1 i~~tJ [?J 1l-J~ J'~UUU J'~:J.J 'd ~ t.J ~1 ~ Vl1tJ 

LU~tJ'WbbU~'1'Vl1~ b~tJn1'Wn1~~~n1J'~li~~tJl~ J'~UU~~vl1 n1J'UJ'~l-J'J~ t.J~~'Vifil~~'1.y;11~ b~'W 

http:nlJ'~ufhi~~tJ:J.J1
http:J''d:J.Jn
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(:,J~ n~~'Vl'lJ~ In ~~'Wn1J ~li'l~t)~'W1 ~'J:wt1'l rh1~~1~f1J l~tlliJ'W~tll;d~1'Wnl~rJ(~~'W19f1J'j)(~L~ 
f'lJ~li'l~tll~ ~ ~YlltJ lrit)~\l~tl19 n'lJ(:,J~~~fill~~1~~'WtJ'Wn1J~ n ~lll~'J ~~'lJ'lJ9 ~Yil n'l~u'WYl n 

q 	 ~ 

3. 	n1'a'fl'flnbbtJtJ'a1t1~~b:S~ ~bb~~n1'afl11J'Jr;u (Detail Design) 

1'W'lI'W~~tJ~L~Yi'l n'l ~tltl n U'lJ'lJ~~'lJ'lJ~'t!'lJ~'W'Wn'l~!?l~~'W191 'Wn 'I ~fu ~'I i'l~tl
q 

~'W~1 'i:{?)tJ~~u'lJ~~iJn~~'lJ'J'Wn'l~vl'l'l'l'W~:W ~'W~'llll?l n'l~f'lJoiftl:w~ fl'Jl:W ~tl'l nl~~'W~'Il~'I~~~U'lJ 
~ 	 ~ 

I iJ 

n'l~I?l~'J9~tl'lJm:W1 rue.J~ l?1Jlru~fl'l fl~'lll~~l'J~'I':n1'Wnl~~'l~tltjl?1f:l 
q 
~'lJ nl~I?l~'J~~tl'lJn'l~'l n'l ~ 

I iI I 2.1 	 I I 

~'l~tlll~~~~1l(:,J~~Vifinl~~'WtJ'Wf'lJrch~'l~!lll1'Woiftl:w~n'l~!?l{?)~'W191~num~'l1'W ~'lm~~'I:W'l~f:lYl 
q ~ ~ ~ 

I lilt 2.J' 

9 ~~'IlU'Wn'l~llf'lJ lll~tJ'W'Vl1'll~'rJ n 1 'Wn'l~f'lJr(h~'l~tl~'W~1~'J:W t1'l e.J~ nl~f'Ufh ~'l~'f} ll~~~ 'I:W 'I ~f:l 
I '" I iI I 	 I i/ 

'Vl~'I'lJe.J~~~fiVi bn~;'W~1 n nl~llf'lJ lll~tJ'W't!'W1 L~'rJLtJ'W~'f}~~1'Wn1~u'WiJ'Wfu~1~'l~!l~'Wfl1 flU 

I it' t g., 	 2,1 

n1~!?l~~'W191'Wn1~fu~I~'l~~Vl'rJ'f)n LL1Jul'W'l1'W~~tJ-W iJ~1tJ~~L~tJ~~'l ~'rJLll-W 

3.1 

iJ 	 I iJ 
o 0 Q/ 0 Q.I' 0 Q/,::g 

• n1~fl'l'W'J ru'W1V1'Wfl fl'JI:W~1 fl r~Cljj'rJ'l fl1~'l6jj'rJ 

s-o ~ 

3. f: 1.1 n'J'l?1J'r;)~g9fJ1JW;~:;tf(,J{;;j,iffJ3J~LiJfJ\}tIf'lJ 

nl ~1?l~'J~ ~'rJuif'f}:W ~ l~'rJ'l ~'WLL~~~~ n1~r11i'l~'rJ lD'Wn 1 ~l?1:i''J~~!l'lJ 
~ 

~'rJl-J~~ n ~1 ~!ll-J~e.J~I?lJlru';f ll~~~'rJ:W~fl'J1:W ~tl'l n1~~'W~1 l~tl'Vi1fl1~~'lrhvf~tlllf'lJ1l~'l~'rJl;d~~ ~ ~ -r~ ~ 	 q 

. i 

LL~'J In'lJ 1 'W~1'W~!l:W~Cljjtl'l~~u'lJ~1V1ful~'Wn1~~~1~ru11'W~~1J1J lPi!lltJ 
ci9 ~ 	 • 
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I 

~'f)l-J~~n ~1l'U'W~'f)l-J~~ tJl~-:)I'W~'f)'l'vh nl J'~-:) r11 ~~1~ J'~uul'WnJ'L~~ 
'IJ 'IJ 'IJ 'IJ 'II 

dJ'W~n~11Vl~ 1~tJnJ'ltJ~~~~tJ~ J',x~~n~1 ~'f)~n~h ~'f)~~nlJ'~~!?l!) tJ'W~L~l-JvllnlJ'~~!?l'f)
'II 'IJ 'II 'II 

I i/
!U .:::I Q/~

.sn'f)J-J ~ J'ltJ ~~L'f)tJ ~ nlJ'~-:)6jj'f)
'IJ 

~'f)~~ (:.J ~ I?lJlrusnl'U'W~'f)l-J ~tJl L~I~lJ1~ 1 n ej ltJ L'YI rlUrl Vl~-:)~ 1 n~ ~ltJ 
~ 'IJ 
I 

fu Ali-:) ~ 'f) ~ ~~'f) l-J ~ Ar:lll-J ~'f)~ n 1 J'~ 'W~11~nu ~1 tJ L'VI rl UA~-:)~ ~tll11.1 bl 'f) ~UU U LL~ ~ ~'f) -:) vll ~r:l 'f) tJ 1 'l 
'IJ . 

i/ i/ 

<::!I !U Q/ !U Q/ cv dl I !U .:::I cv """ 


L'\AI'f) (PlJ'r:l~ ~ 'f)U rlr:llJ-J Qn (Pl'f)'l fi11J~ f1 rll VI~'l~ 1 n'W'W~'l~-:).sn'f)~~ J'ltJ~ ~L'f)tJ ~"ll'W(Pl'f)'Wnl J'(:.J ~ I?l Lr:l~ 1 , 
l-Jl (PlJ'~I'W J'ltJ nlJ'tJl?l bl ~u~lfl'WnlJ'(:.J~ IPl J'1 rll (:.J~ IPlJlrusn l~nuejltJfu Ali'l~'f)L~'f)v'h nlJ'~'l r11

d.9 q . 
~'f)l-J~ (:.J~ IPlJlrusn~~I~J'~UU~IV1fu1rt'WnlJ'~~IJ'rul!?l'f)1'lJ 1'Wnnu~ dJ'W(:.J~ IPlJlrusnJ"lJ~buu1VI~ 

'IJ 'IJ 'IJ 

, i/ 

3.1.1.2 nlJ'rhu'WPl~'f]!PJ1'WP;)lgf\J~'f] 
I i/ 

nlG'nlV1'W~~'f) IPll'WAI i-:)~'f)~ ~~1 ~~'Wn IPllJ-J J'U L~UU ~L~ ~n lV1'W~~-:)~'f)1J
'IJ 

~'W~I~~ n ~1 ~'f)~ nlJ' ~'f) (:.J~ (PlJlrusnJ'UbLUU L~tJr:l n'WLL~:;iJihVl'W~~'ll-J'f)U~'W~1 L~t:Jr:l n'W~:;'f)tJ
'IJ . : 'II 'II 

1'W~'f) IPl L~tJr:l new ~-:)1'WLL!?l~~~'f) lPl'f)I~UJ'~n'f)U J1r:ltJVI~ltJ~ ~L~~VI~lt:Jl6jj~ ,I . 

~ I ~ 

3.1~1.3 nlJ'fll'Wr;)ruuluUnflfJ1JJ~lrrfJj6jJ'f]\JP;)lgf\J;;'f] 

I I I I i,.I I iJ 

~~IJ'ru1 ~-:)th9t:JVil~~'f) J'~t:J~Lr:l~11'WnlJ'~I?l~'f) rlr:lll-J~1'WnlJ'i'l6]'f) ml-Jl run1J'i-:)6]'f) n11J' .. 
i/ I i/ . I i/ 

i'W~'W.sn'f)-:) Ali-:)~'f) Li1'W~'W 1'W~r:l'W"ll'f)'l rlr:lll-J d-:) ~r:l'W"ll'fl'l~li'l~'fl rlr:ll~UI?lVltJ'W1'Wnln~J'~l~-:)
q 

l-J!)ULb~~ r11ufu~ btl ~~'W~lrlnlJ'~-:)J-J'f)U(:.J~ 1Pl.t1rusn~h~1 ~~':ntu1rt'WnlJ'~~1J'rul1'W~r:l'W~'W1 
I I iI I iI I 

~ 'I ~ 'l (:.J ~ ~ 'f) ~11~91 tJ Vi ~ ~ ~tl ~~'W~1 n n 1 J'fu Ali-:) 6] 'f) ~-:)1'W'VI 1-:) ul]1ni0 ~-:)1 'W'fl 1 ~ iJ n 1 J' n 1 VI'W ~ 

i1~9tJ ~~J-J b~~tJ1 ~r:l'W1'Wn1 ~UJ'~LiJ'W~~'f)9~~ 1 ~U rlr:lll-J~1 fIqJ.sn'fl'l Ali-:)~'fl~ ~iJ nl J'nlV1'W~ r11 

~lV1t!n"ll!)'l b~l?l~ ~i1~r.rtJ ~n ruen1'Wn lJ'lh~LiJ'WJ'::;~U"ll'fl-:) LLI?l~~tJ~9tJ rl~LL'W'W6jJ'e)-:) Lbl?l~::;J'::;~U b~'f) 
tJ1l-J1Al'Wr:lrurlr:ll~~I~qJ"ll'f)-:)Ali-:)~'fl t~~ln 

n 

L WjS j 

. j Total Score = i=l , n 

.1 L Wi 
i_ I 
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Sj = fI~bb'W'W~1l'l:i'~~U j 

3.1.1.4 nlJ'ff?lngi:J,Jrhi\JifHilf:hi'::uu
q '11 

nl:i'~~ n~~ ~li'l~1l b~l~:i'~tJU dJ'Wnl:i'~~ n~~~1l~~ ~li'l~1l~iJ1ltJ1 'W 
q 'II q 'II 'lJ 

:i'ltJ nl :i'~1 i'l~1l~:i'1l~~nlil'W:i'~UU !?l1~ bn ru~nl:i'lJ:i'~~'J ~ ~~~ ~1~'ll'Wnl'\iI'W~ ~'l ~1~ lJb1 
'II 

nl1~'W~1~~ln:i'~tJ~VJ~11'Wn~:i'~~1:i'rul1h~~'J~~~ ~11l~1'W'J'W~li'l~1l~:i'1l~~ nlj'1'W:i'~UtJ b~1l 
ihb~l~llJj'~l-JI)~ ~~ nl:i'~U~li'l~1l1'W:i'~UlJ 

'j 
I I iI 

3.1.2 nl~~1~1l'l~b11'Wnlj'ru1'Wnlj'~tJ~1~'l~1l 

b~1ln'l bn ru~nlj'lJ:i'~~'J ~ ~ ~~ ihVl'W~ j'~UU~ ~.wl n~ 
q 
~ ~1i'l~1l~~~~~1 j'ruld-J 1 

. iI 

vllnl:i'~l~1l'l~rn'Wnl~nrb~tJiJn:i'~tJl)'Wnl:i'~lbU'W'll'W~'liJ 

• nl:i'(?l~I)~~1lUmd-Jl ru~'W~l fI'l rl~'l 

• nl:i'(?l:i'I)~~1l'U bl)~1.wl1'Wnl:i'i'l~1lrj(?lbl
q 
~tJ 

• nlj'!?l:i'I)~~1lUnl~'lnlj'~~(?l~l;n,'Wbb~~~i'W!?l1l'Wnlj'~~(?l 

• nl:i'nlV1'W~arl'J'lbl)~l~lV1~U~~!?l 

3.1.2.1 

nl:i'(?lj''J~~1lUmd-Jlru~'W~l rl'l fI~'l dJ'Wnl~!?l:i''J~~1lUm~l ru~'Wfh1'W 

fI~'l~~ll-Jlj'bl.v;lnl:i'~1l'll~ 1~tJ~~(?lj'I)~~!ltJmlJlru~'W~11 ru rj'W~~1l'lnl:i'~'Wfl1 (rj'WnlV1'W~~'l 

~1ltJ~~ n r11 ~'f)'lnlj'iXn bl)~1 '\:111'Wnlj'~'W~'l~lnb:i''l'll'Wluir'l~n ~1t!'W) dJ'W~1l~~1,xnu m~'ll'W 
'II.' 'II 'II 'U 

I 

.j 

3.12.2 

nl~.!?l:i'I)~~1lU b'J~1.wl1'Wnl :i'i'l~1lrj(?l ~ ~tJ dJ'Wnlj'!?l:i'l)iGl~1ltJ~lrj!?l Q~u~ 
I 9.1 I I 

1f1.'Wnln.J~ !?It.J~!?l.tlru~~1l'l1~bl)~11'Wnl:i'~l bu'Wnlj'~'l~1l b'Vll 1~ b~1l1~'Vlj'ltJrj'WVliGl~iJrj(?lbl~U
q 

t I I 9.1 

rj(?] bl~tJ b~11~L~'J~ ~1~ ~'J'Wrj'WVl ~'f)'l nl:i'rjl?lbl~tJbb~~rj'WYl ~1l'l ~1 bll'Wnl),~'l~1liGl~b1 n nlV1'W~iGll n 
q q, q 'II 

~~~~~Vl1rjl?lCl~U~ 1l-Jl),b19~VllrJl?l bl ~ul~l~,jl'l bL~~iJ L'J~ltJl1'Wnlj'9~~1lrj(?l bl ~ULLI?i~~6J!U~ 
'lJ q q q 

I ' I 'JI I 

b'Vll l:i' t~tJ L'J~ltJ1Yl dJ'W~'J Lb'Vl'W~1l'lrjl?l Cl ~UiGl~iJ ~1 L'Vll flU L'J~ ltJ11'Wnlj'i-:]~1l~1l'l ~9~VllVll~ 
q '11 

• 


http:It.J~!?l.tl
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I I " 
IV "'" <=:I <=:I cv .c:lI !V 

'd ~ q~U'Vl bV'1t1~ nlJ'~~6JI!l bl~'d (Repeat) 

n1J'nl'Vj'W~ b'd~ leW 1b'Wn lJ'i~~'flrJ~n ~U9:;~91J'rul~!l~~Yl~:;n ~:WlJ'el~ 
q 'lJ q 

lb~:;rJ'W~ V'11 ~~19:;1~f1JrJ~n~1J6lJ'fl~I,I,(9)~:;~!l ~ 'V'l~!llJJ':;1J~r.r~cl,nrJ~ n ~1J~b~~ll,'d~leWl~ t~tI~!l 
q q 'lJ q 

I iI I. 

~19:;!S~ t-I~ ~~'Wr)11'Wll(9)~:;i'W~'flUfl1J't-I ~ ~1~ l.iJ'fllJrJ(1\ n 
q 
~1JYl1~un1J't-I~ ~'V'l ~'fl~'Vl 

q 
fl6Jj\l~ 

, 

b~'VlJ'11JrJU~ ~1t1'd1~ I,I,~Unl J'e.J ~ ~9 :;v'h fl1 J'U1 ~1 i~~'fl~1~f1JliJ'd1~ I,lt-lUfl1 J'e.J~ ~ bl.~'d n1'VIU~ 
I 

I I I iJ 9.1 I t iJ I 

rJUYl ~!l~n1J'rJ~ n 
q 
~'J I,YJ'flliJ~llllufl1J'~~~'fl ~~UU~~b~rJUYl,)1~ ll.e.JU~1~~~'flI.i1utjUYl n1V1U~ 

3.1.2.3 

" I 

iU~'flUfl1 J'e.J~ ~ ~'1~'fl'l1~~'fl~~91 fl ~1U~'fl~~tJ'~~1U ~'fl~~ e.J~ ~nrusvf 1.1.~:;~'fl~~~1U'dU
'lJ O!J 'lJ '1.1 'lJ 

I 
.::. IV Cf"<=:I.::. 

t-I~ ~1l ru6fl'Vl e.J~ ~ 

'j 
1 
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j 

~ 

std! ~!l ~'J~l:Wl~~~llJ6JJ!l'l~lJ[We),WbihJ1J~~n1)tl (lJ1Yl)
• ,j!l 

effcut ~1) f)'Jl:W~1:Wl~b11lJnl~L9lC91 (L9l'J/~lJ./f)lJ) 


eff~rt ~1) f)'JllJ~llJlry.sn!l'lt~'l'lllJllJ~lJ~1)lJbijtl~lJ~'JlJ (%) 


effa ~tl f1'Jl:W~llJl ry.sntl'l t~'l'lllJllJ~lJ~tl'Wbijtllh~n1)u (%) 


!I/ !I/
.::::!I 0 Q./ Q./ G.::::. I 

n f11) ~llJ'JlJ'V"llJn'lllJ.sn1)'l6JJ'W~1)lJLtltl~'W~'JlJparl 

na ~1) ~llJ,)lJ'V"lcWn'lllJ.sn1)'l4'lJ~1)'WLijtJ'U~::;nreltl 

tr ~!l ~'JtlJ'l nl~'Vll'll'W,Jn ~!?IrelrjlJ 

~'J'Wnl~'l nl~~~ ~~lj.snrel'l t~'l'l1'W~~~~1~n.n1 'Wi'W~'fl'W.snrel'l n1Hij'J 

u~~n!ltl LbtJn ~nlJn~~1 ~~~.Mru6fl~~~ ~ ~'l~1:Wl~b1 ~llJ'Jrul~~1n 
q , 

I. 

rh~'lnn~~~~.snrel'lbb!?l~~n~:w~~~.nru~ (~:w.) = n * t 
,q a r 

I 

• 
J 

tC91~~tllJ~~1lJ'JlJ'V"lcWn'l1'W bL~~f1'JllJ~llJlru.snrel'lt~N'll'W~tnlJl ~llJ'J ru 
~ ~ 

~~~1~f11 vu~tJ.snrel'l'VJn~1.sn1~~'l'll'WbU'WL9l'J bb'Vl'W tC91tJ crt~'l1'W~llJl:i'Cl b~rel n 1 t.\J'~tltl A1'W'J runnv.~ 
~~~ C91 ~rell~~rellJ~6JJrel'l~16Jl1t:i''l'l1'W~lj~I'W'J'W'V''lcWn'l1'WLb~~ljf1'JllJ~1'W1 rulJ1 n L1J'WL9l'J bb'Vl'W '\l~rel

q ~ ~ 

3.1.2.4 

rjlJ~ ~lJ ~ijtlu~~nreltll~bf'J~'~ (ES) rjlJ~l9lrel'l bijtlUJ'~n'r:lU~l~rn (LS) bb~~rj'WrhVllJC91 bijtl ~~1~~1 
q q, 

I 

~(?) (LF)
q 

~lV1rtll~L1JlJnJ'relul'WnlJ'~~'J~~relU~'lf1'Jl:h1 btl'Wlul~'WnlJ'~~ ~ bb~~~J''J~~reltl rh~'l 
, 

I !I/ I 

nlJ'~~ ~Ylil.snrel'l~lJ~rel'Wn l~~~uu,J'~nreltl L~rel~rel'l rh~'l nlJ'~~ ~1'W~'J'W.snrel'l n1J'u~~lJ'J ~ ~ ~ ~'V"l if 
I 

bb~~reltll'Wb'J ~1~~1 lJl J'Cl~rel'l nl~'lnl J'~ ~ 1?l1~ tC91tJ~~1 J'rul LmtJU bYltJUJ'~VI~1'lrj'W~lj l'~ Cl ~U 
~ q 

'V"l¥rellJ~~ (mltlnJ'tltl b'J~11'Wnl~,)1'lLb~lJ.snrel'l ~ltJ,)l'l Lb~'WnlJ'e,j~(;l 
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, , 
"'" Go' ~ 'V "'" = 'V

2 . " nl~'V'l~l~rul'J'W'VlI?l'el'll~3.Je-J~(W:nl~~ (LS)
, q , 

r)'W~~'el'l~:We-J~ !?lih~(?)~ ~'el r)'W~~'el'l ~3.JYilnlniJuu~~n'elUbb~'J~'1~~ 
.' q 

~13.Jl~~e-J~!?l~'W~11~~'W!?l1~nl~'W~~~n~1~~'Inl~
, qJ 

\ 

nl~'W(?) liJu b~~~ih~ (?) dJ'Wr)'W~~~'1liJuu~~n~u l~~~~'19~Yil1~~l:Wl~{.l
• q 

~~~~'1 e-J~ I?lJiru~1lXriu~ n ~11~1?l13.J nl~'W(?)~ ~'el'l nl~ t(?)rJ~~flC?ltJ~'Wn~U:W191 nr)'W~~ n 011 
qJ qJ 

~~'1 nl~~'W~l~'J:W riu l'J~ll~'ellOll n r1'J13.J~ (?)~~'Wl'WnlnlOl~~l nl~'WC?l~'1:W~U;'1 dJ'W~~:W~ ~'1 ~'W~ 
q qJ 

nTvl'WC?l1~~lV1~U~n ~llll?i~~~lrJ ~n l'J ~lUl1'WnlJ'<IjJ'W~'191 n t~'1'11'WhJtJ'I~ n 0l1lb~~i'W!?l~'Wnl ~ 
qJ qJ 

, 
nl~'WC?lliJt)l~~9,sjfl~C?l (LF) = r)'WVi~'el'lnl~~'W~h (CRD) - ts - tr 

1 

,I 

'iI 

~'el l'J~T\:n1'Wi'W!?l~'WlnU~lrJ~~b~rJC?lll~~UJ'~~~u'tA'el (r)'W)
q 

~'el b'J~lUl1'Wnl~<IjJ'W~'191n~n~h1utJ'IL~'1'11'W (r)'W)
qJ 

q 

''iI 'iI 

iJn~~1J'J'Wnl~~hL u'W'Il'Wl 'Wnl~U~~:W'J~ e-J~ nl~~'WiJ'W~1J ~1~'1~'f)~'111 

, 'iI 

• nl~UJ'~:W'J~!:-J~ nlJ'9'el'l nl~'1 nlJ'C.J~ 1?l6JJ'el'ltJ''l'll'WU~::;'Vll'1 b~'eln1'\..mlJ'~1J fll~'l~'f) 

• nl~In~'J9~rEl1Jf)'Jl:W~1~ru6jJ'el'l~1~'1;'elbl~~~J'u!:-J~nlJ'~u~li'l~'f)
, ~ q 

nl 'i1?l~'J~~'f)1J f1'Jl:h1 bu'Wlt11~'Wnl ~C.J~ In bu'Wn ldl?l~'J9~'el1J ~~rJ ~b'J ~1~ 
\ 

lVl~'f)~lV1~1JC.J~!?l6jJ'el'llll?i~~~'f)1?l tC?lrJYi~l~rulLmtJ1JLYlrJ1J~ln t)'W~G:hIC.J~l?ll~\~'J~(?) (ES) t)'W~
• q 

~'f)'1~3.JC.J~1?l~1~(?) (LS) bl~~~'WnlV1'WC?lLt11JL~~~~l~C?l (LF) ~'lLb~C?l'll'WtU~ 5 LlU'l1~dJ'W 3 nnu 
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b~~'~lu'Wn\lTWbbl71~~~'f:}[Wf)'eln b1J'W 3 nnlhv6~/'d ~\lUllJlnTVI'Wl?lV11\l b~'e)n 
1 

1 'WnlJ'9l?l nlJ'\lI'W ~\ln Ll?ltJ1!if~'e)lJ~ nl1J'iu~'Wbb~~~11~~1tJ6JJ'e)\l bbl71~~V11\l b~'e) n 1 'Wn1J'~~ 1J'bW1 
'lJ 

A1U~'lJi'W~'Wi.unnlJ~ ES >LS = (ES - LS) x cpx Q 
I 

A1bIS\l1'Wi'dLlJ-:m1 J'vl 1\l 1'Wtb\l b'd~1 = [(ES-LS)*trJ x Cot ; otma/ ta >= [(ES-LS)*trJ 

A11~~ltJi.'Wn1J'~1\l bVilJ1JlltJ'W'e)n =Q x Co 

e-J~ [?l1~~'W~l1lJ n1Vi'Wl?l~\l:W~'lJ~ ~'f)'l n1J'Vl1'f)1:IJ Ll?ltJ l?l~1 n b1'f)U16JJi. 'Wn1J'~U'l1'W;'l n1ViUl?l btJU 
• 	 'lJ 

1 

~'f)~~ ~'l ~'W~1 ~'f)\l~'l~'d\lVlii~ btJ'Wb'd~1 b'Vll1J' ~'lvl11~~'ln 
'lJ 

J I 	 1 g" I I 

1 ) 	 bmtJ'lJ LY1tJ'lJr)''WYl n 1 ~\l~~1J'bW1 f'lJ ~ 1~'l~ 'f) rl'lJr)'UYl ~'fl'l n1 J'~'W~11 b~'f)1 ~ 

2) 	 ~J''d~ ~'flU~IJ'~tJ ~blJ~ 1~ ~'f)'l nlJ'~ 'W~l1n'fl~1. 'Wb1'fl'W1on1un 1 J'f'lJ'l1 'W6JJ'el\l ~ 

~U~I\l bVl~1bbl71~:;J'1tJVl1'f)1:IJ 

~ l111:IJiJ ~IUlJ ruATU~'lJ~ bn l?l~1 n nlJ'~\l~'elU~1~ILL~lJU111J~~1n1J1 
I 91 

[9lJ''d~~'elU nl1J'J'lJ:W6JJ'el\l ~1~\l~'el 

~ 	fhiJ ~1'W'drurh1~~1tJ1un1J'~1\l LVI:Wl bmtJU bYltJunUJ'ltJi.~6JJ'el\l ~'fl~~1 

~:WVl1'fli.:IJ ~1~:wi.un1J'~I\l~'elvll1~~nli.J'~lnnlfu\lI'W~\lUli.U 
q q 

nnlJ~ 2 u111J[9lJ'lJ~~'el'lJn1~\lnlJ'e-J~ ~6JJ'el\lLJ'\l\lI'W L~'elUJ':;:W'd~e-J~n1J'~'el\l nl~\l n1J'e-J~~ 

bb~:;n1Vi'Wl?l~\l:W'elu~'W~h1.'WOJ':;UlJ'WnlJ'I71'el1u, 	 . 
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nnn~ 3 {nhJA1'W'Jrurh1~~rItJ~ln~~'W~ln'Vn,:n~'e)n(9h-:l1 (?ll:wihVl'W~~-:I:W'e)1J~~n~h 
~'fl-:l n 1 ~ ~~ 1 ~rul'Vll-:1l~'fl n 1 'Wn 1 ~fU-:ll'W 1~ lln nl ~l~:wi'J t:W-:l nl~v'i l-:11'W~ 'J-:I L'J~1 nl n~ tJ 

ril1Jfu~1 n nl~~-:I:W'flU~l~1 1,1,~~nl~91-:1 I,VI:Wl ~lnt!'WLmtJ1J LVltJU~l ~:w~~ ~f1J-:ll'WVl1'flhJ ~-:lv'il 
q 

9/ 

1) Al'W'Jrurh1~~'W~'W6]'fl-:l~'fl(?l 

2) Al'W'J'Wrl'~l~~ltJ~ I,n ~~'W~lnI,Lt91~~'Vll-:1 b~'fl n LmtJU LVltJU flU ihl~i'W~'W 
, 

>- Cll fh 1~i'W~'W6]'fl-:l ~'fl (?lU'e)tJ n~1 ril1~91tJ~ In ~~1 n'Vl 
q 

n'Vll-:1 I,~'fl n9-:1 

n 1:~'W~ 'Vll-:1 L~'e) n ~v'i 11~Ln ~ ril1~91tJ ~ 1~ ~ ~ Lbi{ 'Jul1tJ~~1 ~ru1 
1 . q 

(?l~rJ~ ~'e)U nl1~~'J:W6]'e)-:I ~1~-:I~'fl 
. 9/ I 9/>- Cll~ nl1~i'W~'W6]'e)-:I~'fl(?l:Wlnn~lril1~~ltJYl bn ~~'W~1 n'Vll-:1 L~'flnUl:Wl 

~~~~rulnlV1'W~'Vll-:1 1,~'e)n1'Wi'Wt91'e)11J 

3) ~~I~rul nlV1'W~'Vll-:1 L~'e)n1 'WnlJ'rcr ~nlJ'-:ll'W t~tJ I.mtJu I.YltJuih lJ'1 'WnlJ'e.J~ (?l 

1.'fl-:li'W~'Wflunl1J'1'WnlJ'~I-:1lVI:l-JI 

>- Cll ril1~91tJ1 'WnlJ'91-:1 bVl:Wl~1 n~1 r)11~91tJl'Wnl J'e.J ~ (?l L'fl-:li'W~'W9-:1 

ul11J~~I~rul nl~-:I nlJ'tJ~(?l6]'fl-:l ~f1J91-:1 LVI:Wl 
'lJ 

ul11J (?lJ''J~~'flU nl~-:I nlJ'tJ~ (?lG]J'fl-:l t~-:I-:ll'W L~'fltJ~~:w'J~ e.J~ nl~~'fl-:l nl~-:I 

nl~e.J~I?lt91'e)l1J 

4) (?l~'J~~'e)~nl1~~'J:W6]'fl-:lAl~-:I~'fl t~tJnl~~I'W'Jrunl1~~ AI ~~I~~l~~1Jcsn'fl-:lll!?i 
I iJ I I iI 

~~~!)(?l1'W~(h~-:I~!) (9n:WYll~~'1V1'W~'Vll-:1 I,~!) n 1 'Wnl~~~nl~-:ll'W LLi{'J~~I~rul nl1~csn!)-:lfh~-:I~!)1'W 

,/ 

>­
. 

Cll rl1 lJ'6]'fl-:l AI ~-:I~'e)1'WL~'fl-:l ~'WbU'W1J'J n LL~ ~-:I ~1 ~t!) nl~l~fu nl1~ 

L~l:J~'W~ 1 n nl ~fu ~1~-:I~'e)
l 

9-:1U1 n~:I-J Al~-:I~'e)~l1Jrcr~nlJ'-:ll'W(?lI:I-J ~ 
q 

nlV1'W~l~!?i'fll1J 

~ Cll ~11~G]J'fl-:l AI~-:I~'fl1'WL~'fl-:l ~'Wdj'W~u LL~ ~-:I~11~1~funl1J'L~:I-J~'W~1 n 
I 9/ I 9/ 9/ 

nl~furll~-:I~'fl ~-:lUl1L~fi~I~-:I~!)l1 

I I 

VI~-:I~ln (?lJ''J~~'e)U rl'Jl:I-J Lu'Wl1Jl~'Wnl~tJ~(9J Lbi{'J~~l~n~lJ"1I'fl-:l~'fl (9J-:ll'W
q 

9/ I !.I I 

VliJt'flnl~1~funl1J'L~:I-J~'W~lnnl~~U~li-:l~'e) ~-:I~~ul11J1JJ'~:W'J~tJ~nl~~'fl-:lnl~-:lnl~tJ~(?lG]J'e)~ 

tJ'~~I'WlL~~nlJ'(9JJ''J~~'flUnl~-:I nlJ'e.J~ (?lcsn'fl~ ~fU91-:1 LVllJl t91'fll1J 
'IJ 

oj 

1 

.i 
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i.; i", Go '" 

'lJ!ll;lfl'j'1t1n1'j'r1'.l1:l-J!'l!l ,ml'j'~'Wr11 

bb~::·ih'lb'.lfll~I'\.\ru~~!'l'lJ!l'lbb!1ifl::~!l!'l 

!'l 'j''.l''l~!lm::t1:: b'.l~1~ L'U~!ll'WnI'j'~~!'l'lJ!l'lll!1i~::~!l!'l 
l~!lVJr1'.l1:l-JdJ'W11J1~1'WnI'j'~~!'lU~::rh'\.\'WV1Vll'll~!lnl'Wm'j'{V1m'j''lI'W 

hi 

i'WL~~Lh~V1 =(ES+tass) - LF 

!'lr.l'"l~!lUL'.l~l':nl'WnI'j'i'l;f!lilfl~~U 
'lJt:l'l~fU~1'll'U:l-J1LL!1i~::ntlril'W,)CW"l11:nr.il~~LilV1~'W"llnV'ilu~1J 

rh~,)'lL,)~1 Llfl::"h~I'll'\.\:l-J1 

: 1lJ 
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I 

3.1~3.2 nI J'VJ'::3..VJ ~tJ~nIJ't<VfJ\J ih~\JnTj'tJ~ [?1 U~::'VII\JL;;fJ n1un I J' 

f1Jfhi\JifJ 

n11~'e)'l rh ~'l n1 J'eJ~ (91~'e)'l lJ''l'll'W~~ ~~~1 J'ru11'Wi'W(9l'e)'WLij'U'l.h~n~u 

L'Vh~'W Lti'e)'l~l n LtI'Wi'W(9l'e)'WVI~n~ ~'e)'l1~'Vln'M~ Ll~~l~L'd ~11'Wn1J'eJ~ (91:W1 n l(?ltl~'e)~li'W(9l'e)'W 

~'W1dJ'Wi'W(9l'e)'W~~'e)'l'Vl1'l1'W~UU~'4'W~'d'W~'e)'li'W(9l~'WLiJ'U'th~ntlu1Jl 
n1 ~~1'W'd run 1 ~'l n 1 J'eJ ~ (91~tl'l lJ''l'll'W~ ~f) (?lL'WVlU'd tl i'd1:W'l n 1 ~'l n 1 J' 

eJ ~ (9l~n/,y'W l(?ltJ lI,,j'l n 1 ~'l n1 J'eJ~ (911'WlLI?i~ ~,y'Wtltl n l'lJ'WlUl'd (911:W~ 1'W'd'W~1~1lJ''l'll'W~ e.J~ (9l n~:w 
q 

t I iI 	 I 

~'l1u e.J~ (9l~ ~1~1 lJ''l'll'WL(?l lJ''l'l1'WVlU'll'Vhu'W l(?ltl~~L~41'W'd'W~Un'l1'Wlru~tJ ll~~rh'Vln'M~Lru~tJ 

~!l'l'Vl 
q 
n ~ 1~ 1lJ''l'll 'WlU'W#(;lL'Vl'Wn 1 ~'l n1 J'e.J ~ (91~!l'l lJ''l'll'W ~'l ~ 1:W 1J'C1 LtJ~ tJ'WlltJ~'l1~~1 ~ ~ 

~~1J'ru1fu ~1~'l~~ bLU1JL(?l·':nnlj~~~~ (?l L~'d~ltJ~~(?lVl1~1~ r11 b'U~tJ~'l LtI'Wr11 default 1 'Wn1J' 
q q 

;i 
I 

I 

i'W~!l'Wn1J'lh~:w'd~ eJ~ n1J'9!l'l n1~'l n1 J'eJ~ (916Jl!l'l lJ''l'll'W 'Vl11~~'l~ 
1. Lltln~!l(91'l1'W(9l1:wn~:WeJ~(91nru~

q 

n1 ~'l n1J't-l~ (91~1~:W1 n ritl'Wbti!l'l~l n LL~ (?l'l tl'l n11J'~1~I?i!lVll,htl L'd~1:W1 n 

o 	 nnn~ L~I?i~ ~~!l (91 LU'WeJ~ (91nru~J'tJ LlU1J L~tJ'd n'WVl1'flntS'(91J'l~'d'W~L'Vh n'W~ ~ 
'lJ 

, ~ 


""'''''' , <i "'" IV ,"'" 0 <i <i iI ,IV = 

o 	 nJ'ru'Vl LL'(91~~~'fl(91:W!l(91J'1~'d'W'Wu~~n1V1'W(?lltlUL~J'96Jj1~ (?l L'Vl1 n'W "~~"1J'ru1 

91n L'd~~~1ft'Wn1J'e.J~ r?l 1(?ltl'Vl1n1J'~~1J'ru1~'fl(9l~L~L'd~11'Wn1J'e.J~(9lU!ltJ 
" 

n~lri'fltJ L~'fll~~ L'd~1~1~1 b'U~tJ~'fl'l'l1'Wil!ltl~'l~~~'l eJ~1~Ln (?l r11tJfu~1 n 

n1J'~'lJ!lU~1~lU!ltJ 
.1 

o A 0 Q/ ~.:::::J 1'-'::::" Q/ tr..c:j 0 cv Q./ I 

3. 	'Vl1 n 1 J'~~ 1 J'ru 1 n1 ~ '1 n 1 J'eJ ~ (911'1 ~ ~n~:w (:.J~ 1?IJ1 ru6YJ LJ'tl'l1?l1:W ~ 1 (?lU~'fl'l J'VI ~ n ~:w 

eJ~(91nru~~1nil'fltJ1tJ:W1n liMJ9'fl'ln1~'ln1J'eJ~1?I1~nu~1'WLLl1l~~~'fl1?l LLuutr'fl'Wn~U~lnn1V1'W(?l 

LijU l~~9~'Wr1J'U'Vl 
q 
n~1'W(911J-1~ ~tl'l~l ~u1~ 

i'W(91!l'W1'Wn1J'Yi~1J'ru19!l\l n1~~ n1J'(:.J~I?I~'fl~ LLI?i~~n~:w e.J~ I?Inru~ 'Vl11~~'l~
q 

n1V1'W(?lL~~'fl(9l\l1'W~n1~\lYi~1J'ru1!l~1'WLen (9l~'fl\l Jc lr?1tl 

•
, 


I 
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3.1 ~~I~rulfh~'ln'1~~~(911'WGJiIJ~blJ~I~Tt)jfUI:-J~(91<IJJ!l~~TW ~'f) ~~bb~ ES ~~ LF b~!l~!l~ 

nl~'l nl~~~ (911~n1J~!l(91'lI'W'~'W t?1~t!'WGJiIJ'l bIJ ~'~'Vlfu ~~ (91<IJJ!l'l~!l (91'lI'W~ nl~'l~~I~rul bU'W ESc 

bb~~ LFc t!?ltJ 

n lVl'W!?l 1~~!l (91'lI'Wb~~~!ltJl 'WGJi IJ'l<IJJ!l'l bIJ~ 1 ~ lVlfu I:-J~ (916JJ!l'l ~!l (91'lI'W~ nl ~'l . ~ 

(ESc < =ts,j<= LFc) t!?ltJ~ I = {1,2, .. . ,n} 

~~'J~~'f)1J~iiJ'lI'W I 1'W6JlIJ'l~~I~ruIVl1!llJJ 

~ rhlJJiJ IJI'l'lI'WbLUU Backward scheduling lui'W(9l!l'W~ 3.7 

~ nli1 lui'W(91!l'W~ 3.2 

3.2 ~~IJ~~!lU~I~~lbbV!tl'l LFc ~!l'W~ununlVl'W!?lnl~I:-J~(9l'1l'f)'1~'f)(91'lI'Wb~~Vl1!llJJ t!?ltJ 
I' 

i.­

(9l~IJ~~!lU~1 n LFc ~1!l~1'W~IJ'l ~'l Lb~ ts,j ~'1 CO j <IJJ!l'l~'f)~'lI'WL~~l'W~ILLVltl'l~ !?lVlltJ (i = n) 

.. Vl1!llJJ bb1J'lLU'W 2 nnu 

n~ru~ 1 LPc hJsn'f)'W~unU~!l ~'11'WL~~ f)!l LFc> COn '1I!l'l ~1l (91'lI'WL~~l 'W 
/ 

o , !V 

(911 bLVl'W'l~ !?l'VlltJ 
q 

I I 

1) (9l~'.l~~!l~~lfh~'1nl~I:-J~(91~ln LFc tJ'f)'Wn~u~I1i'l CDj Yl~lnYl~!?lL~tJ~~'f) 

nUfh~'lnl~~~(9l~~!l~nl~<IJJ~'l~!l(91~I'W~~~I~rul (tassc)Vl1!l1~ 
I I 

~ nlb'~tJ'l~!l fl!l LS > CD Yl~lnYl~!?l .yhnl~~!l'lfh~'lnl~~~(9lc I q 

l~n1J~'f)(9l~I'W~nl~'l~~I~rul UJ t!?ltJrhVl'W!?ll~ ts.c = LSc bb~~ CDc = 

lui'Wl1l!l'W~ 3.7 

~ nl1JJb~tJ'I~!l ~'f) LSc 

t ,< LS < CD
S,I - C - I 

d !V ' j .", ..", co "'" Ci 

nnu'Vl 2 6Jl'f)~'VlunU~'f)l1l'lI'Wb!?l~ r1!l LFc :s; CDn 
( 

I !V.", <:S ~o.", "'" ~ 0.", 

1) 19l~'J~~'f)tJ'.lI~ln ts,n tJ'f)'Wn~U~If:l'l CDn_1 ~nl~~nl~e..J~(91L~tJ~~'f)~IV1~U 

'11'W jc 'l)j1!llJJ tl?ltJ~~ln ([ (t~. n - 1) - (CDn_1+ 1)+ 1] x tr) ~ ta,c VI~!llJJ 
" ~ nl1GJi ~~I~rul~'fl~nl~~nl~I:-J~19l1~nU~I'Wl1'W lui'W(91!l'W~ 2) 

~ nl1JJ1GJi lui'Wl9l!l'W~ 3.3 
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ts,c T Con_1 +1 bb~::: CDc = ts.c + tassc 

>- tll}ass.c < tass.n'dl~~lU jn ri'f)UVl'kh~l'W L t~~J1JfU'tJ~~fh ts bb~::: CD 
I , 

6Jl'f)~~1'W n nl'vlu~1~ . 
ts.n == Con_1+1 ,COn = ts.n+tass.n ll~::: ts.c =COn + 1 CDc = ts.c + tass ,c 

l.ui'W~'f)U~ 3.7 

3.3 ~J''d~~'f)Unl~~nlJ'eJ~~~lVl~'f).,r~t.nJ~1u6Jl'd~L'd~I~~LL!?l ESc tl~ LFc t~tJ 

, n 

nl~~nlJ'eJ~~VllVl~'f) (Cmax) = [ (LFc - ESc + 1) xnl~~nlfeJ~~/tjuJ - L ta,i 

, 
ajaj 0 6J ~ 

ndru'Vl ESc = tSi nlV1U~ bVi ta.1 = ta,i 

nnu~ ESc,i- tSi ~l'W'dru ta.1 t~tI ta,1 = ta,i - [(ESc -ts) X 8J 

>- tll ¢max ::; 0 ~~ldrulnl~~nlfeJ~~1Ubbtl'dci~lLJ t~t1Vll~l~'f) 3.1-3.5 

~ ~ 

tll f.lftJ'Vl nLLtl'd bb~'d 
' j q 

>- tll :Cmax > 0 ~~ldrulb~'f)U~I'Wl.tHh~VlUl1~~~n'WL~'f)1~i:J6Jl'f)~~1~ 

3.4 ~d'd~~'flU~11'W.6Jl'd~ nl~~ nld(:.J~ ~~~l~t1~l:Wldtl b~'f)U~l'WltHh~VlUl b~'f)Yil1~i:J 

6Jl'f)~~I~lunld~'fl~ih~~nld~~~l~nu~'f)~~nl~~~~lfrul t~t1 

I I 

nl~~nld~~~VibVl~'f)~1~ (CaJ = -1SJi'f)'l~I~VilVl~'f)VI~~~ln~~ldrul~~'J~I'W (CnaJ Cmax 

nld~~ldrulL~'fl'W~lUl.u~h~VlUI Vll1.~ ~~t1 
1) ~~lfrul~lUlu Set I ~~:::~I'W ~~LL!?l i = 1, .. ,n 

2) ~d'd~~'f):J~l ~1'W i -1 nU'lIU i 'f)~~~nuVl1'f)1.lJ t~t1~~lfrul~1 ts,i = Coi_1 + 

>- tll~yhnu LL~~~~I~lu~~nULL~'d ltJiu~'flU~ 9) 
'j 

>- tll~b'vhnu Lb~~'l~lil6Jl'f)'l~I~f:::VI~l~~IU i -1 nU'lIU i 

lLJiu~'f)U~ 3) 

3) ~d'd~~'f)\.dltjU~:WL~ul~lL~'d~~6Jl'f)'l'lIU ic s1I'f)uvitJnu6Jl'd'lnlV1U~nldeJ~~6Jl'f)'l 
" 

'lIU i-1 Vl1ral.lJ tL91tlc:J~ln ts,i ~ ESiVl1'flllJ 

http:Vl1ral.lJ
http:f)~~~nuVl1'f)1.lJ
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~ (11 ~'V11 n'W bb~ (?l'l~11J-l~1:W1~t;)csn~U'l1'W~1'LHh'I'VI1J11~~n 

ltli'W(9]ll'W~ 4) 

~ (11LJ-lb'Vl1n'W Lb~(?l'l~1~1:W1~t;)~~1l'W,n'Wl~ t(?ltJn1V1'Wl?lrj'W~:W'l1'Wl~ ~'l\1 

' j 
\ 1 1 

4) (9]~,)~~1l'W~1~'l1'W1(?lVl~ ES il'e)tJn~1'11'WVln1~'lcW~1~ru1'V111lhJ 

~ (11t~~ 

~ (11lJ n1V1'W(?l1~'l1'W~~ ES ir'fltJn~1'fl~1'Wbsn(9] J tl?ltJ 
ClJ 

SetJ = {i+1, .... ,n} 

5) cW~1~ru1~1 ES j sjf'fl'W~iHllN1'W i -1 'VI1'fll~ t(?ltJ~~l ESj :S CD
j
_
1 
+ 1 Vl11l1~ 

i.- 1 
~ 11 6)1 0 6]11 
,- t;)1 b6Jl n1V1'W(?l bVi ts,i = ESj ltl~'WI?l'El'WVl 6) 

~ (111~16Jl n1V1'W(?l1~ ts,j = CD j_1 
+ 1 1ui'W(9]'El'W~ 9) 

6) ~1'W')run1V1'W(?lb~~~'11'W1V1~csn'fl'l'l1'W i Lb~~'11'W1'W Set J 

lij'lJ~~~~csn'El'lll[?\~~'11'W (CDs) 

7) ~mtJ'lJ~Yl~Un1V1'W(?llij'lJb~~~(CDsw)~1~ n'lJ LFj 

~ (11 CDsw > LFj ~b~I?l'l~11~~1~1~t;)~~U'l1'W1~ 1tli'W(9]'El'W~ 9) 

~ (11:jCDsw:S LFj bb~I?l'l~l~~U'll'Wl~ nTvl'W(?l1~ CDsw L'lJ'W CD j 1'V1~csn'El'l 

bb[?\~:;'ll'W ~1 n~'W~l'W,)ru t S j 1'VI~6jJ'El'lbl[?\~:;'11'W 1ui'W(9]'El'W~ 8) 

8) (9]~,)~~'Eltd1~'11'W1'W Set J ~~'l1aJ~~1~ru1'V11'El1~ 

~ rhlJ-l~ 
i.­ i.­

~ (11~ ~~1~ru1'l1'W~1~'lJ~l?ll1J n1'V1'W1?l1~ j=j+1 vl1~li'W(9]'El'W 5) - 8) 

9) (9]~,)~~'fl1J~1~,n'W1'W Set I ~U'lhi~~1J'ru1'V11'ElldJ 

~ (111J-l~ bb~(?l'l~1'l1'W1'W Set I t;)n~~l~rulfl~1Jb~~,)
ClJ 

~ (11~ ~~1J'ru1'11'Wih~'lJ~~ltJ n1'V1'W1?l1~ i = i+1 v'h41~'W(9]'f)'W 2) - 9) 
1 

o I I ~ ..:::!i cv .c::::. cv 

10) fl1'W')ru6Jl'f)'1,)1'l'V1LVI~'El'VI~'l~lnn1J'~~1J'ru1~~'lJ'I1'W ~ln 

6Jl'El'l~l~~l'VI~'El'VI~'l~ln~~U'll'W (CnoJ = t (t Si - CD i_ 
l

) 

, i = 1 

.: , I " I 
o 0 <V <:::. "" <:::. .o:S -=!I

11) fl1'W')run1~'1n1~t:-J~(9]V1LYn,J1I'W~lnn1J'b~'f)'W'l1'W 
~ ~. 

\ 

1 

n1~'ln1~t:-J~(9]VlL'VI~'fl~1-'l (CaJ =C max - C nav 
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I I I i.I 1 

3.5 !7lJ''d~~'f)1J~lVl~~f(>nn b~'f)'W~l'WU.~'d nl~~ nlJ'e.J~ (?]Vh~:W~'W~l n nln~'f)'W~l'Wb.wtl~'W!) 

n1Jrh~~nlJ'e.J~(?]~~'f)~nln~:wcsn'f)~~1'WJ'WVl1'f)ldJ t!?ltJ~~ln Cav ~ [ COn - LSc+1] X tr Vl1'f)ldJ 

y ,hlGJl v'hnlJ'~'f)~nl~~nlJ'e.J~(?ll~nU~l'W L!?ltdhVl'W!?ll'" ts,c = LSc bb~~ 

CDc = LFc lui'W(?l'f)'W~ 3.12 

y (h1dJ1GJl ~~1J'01nnl~~nlJ'e.J~(?l1'WbLrl'd5~ltl t!?ltJ'Vl141~'f) 3.1-3.5 tll 

ltli'W(?]'f)'W 3.6 

3.6 Vll~lbbV
1) 

ltl~~vh~~rJ!7l.~tlJ'~~~rl~~~!?l ~~bbiJ~btl'W 2 bnru~ ~~~ 
1 , , 

Vll ~1 bb'Vltl~V1v'h1~bn !?l91'W'd'WrJ'W~1~1.w'f)t1V1~!?l nlVl'W!?l ts,c bb~~ ~1'W'd ru 

ltli'W(?l'f)'W 4 

2) Vll~"'lbb'VItl~~vhl~bn!?lrhtlfu~lnnlJ'~~:W!)U~l~l.w'f)t1~~!?l nlVl'W!?l t 
I" q s,c 

bb~~ ~l'W'dru CDc = ts,c +ta,c ltli'Wwil'W 4 

4. !7lJ''d~~'f)UrJ'W~b~Ub~~~IIJl'f)~~'f)(?]~l'W~~~lJ'rul t~t1bmtlUbY1t1U CDc ~1J1 ~nurJ'W 
nlVl'W!?l biJ1J b~~~~1 ~!?l L!?ltlUl f1'dl:W~ !?lVl~'Wl'Wn lJ'b~ J'~1 ~":W'f)UIIJl'f)~ bb~~ :::~1 i~~'f) (fo) :Wl 

Y tllvl'W(?]l:wnlVl'W!?lf)'f) LFc + fo ~ CDc ltli'W(?]'f)'W~ 6 

Y tll1~r1'W(?]1:wnlV1'W~ ~'f) LFc + fo < CDc v'hnlJ'~~lJ'rul'Vll"b~'f)nl'W 

nl:re.J~(?lIlJl'f)~ jc ~ ltli'W(?]'f)'W~ 5 

5. ~~lJ'rul'Vll~ b~'f)~1'WnlJ'e.J~ !7l1lJl'f)~ jc t~t1'Vll~ b~!)n1'WnlJ'~~ nlJ'~l'WUJ'~n'f)1J J1'dtl nlJ' 

b~:wi'dt:w~nlJ'Vil~l'W~'d~ b'd~l rhtlfu~lnnlJ'~~:W'f)U~l~l bb~:::nlJ'~l~ bVlJ-Jl 
" 

1 , !V 

5.1) ~1'W'd~rhl~~1t11'Wbb~~:::'Vll~b~'f)nV1bnl?l~'WIIJl'f)~ jc 

5.1,1 'Vll~b~'f)nl'WnlJ'b~:wir;)t:w~nlJ'v'h~l'W~r;)~br;)~l 

1) ~l'Wr;)ruir;)t:w~nl~~nlJ'e.J~(?]~~'f)"nln~:w (Cad) = 91'Wr;)'WrJ'W~1t1 * tr 
" 

2) !7lJ'r;)~~'f)U~l nl~~ nlJ'e.J~ 19l~ ~'f)~ nln~:w Ln'Wn~li'dt:w"nlJ''Vll~l'W~'d~ L'd~l 

~~~!?lVl1'f)1~ ~ln Cad > sum' (otj) + otc 

Y ~11~16Jl ~l'W'drurhl~~lt1~lnnlJ'L~:wir;)L:w"nlJ''Vll~l'W~'d~b'd~l 
Iii ' I I I 

rhl~~lt.JY1bn!?l~'W = ir;)L:w~nl~~nl~e.J~(?lYl~'f)~nl~L~:W * Cot 

Y ~116Jl ~l'Wr;)rurhtlf1J~ln!?l~lnnl~~~:W'f)U~l~lb~:W 

rhl~~ltJ~Ln!?l;'W =SUm(91'Wr;)'WrJ'W~ltJ * Cp) 

Ll?ItJ nl~Vi~.l J'rul~l'W~lt1 ~ !?l~1 n nl~~'d:W Lr;)~l~l~l'WnlJ'e.J~ !7l1lJl'f)~ Lb~~~~l'W 

LmtJU b VltJU nui'dL:w':nr;)~l~,l~l'W~~ ~ ~~~ L~'f) e.J~~r;):W Lr;)~l e.J~ 19l1lJl'f)~':l1'Wl!?l:Wl n n~li'dL:W~ Lr;)~l
<IJ q 
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ts,j =CD j_1+1 ll~::: CD j =ts,j+ta,j 

91'W'J'W~'W~l[Jcsn'fl'l'lTW =CD j - (LFj+fo) 

~l'W'JbWAliJfu:~ln(?)~lnnlJ'~'I:W'flu~h~l = sum[(CD j - (LFj+f))*cp] 
I , 

~ 

,I 

5.1.3) 'Vll'1l~'e)n1'WnlJ'91'1lVl:Wl 

~J''J~~'fl1J l1'fl'Wlcsnl'WnlJ'91'1lVl:Wlll~:::~J''J~ ~'flU nl ~'I n 1 J'e.J~ ~csn ttl 'I ~ 
'iJ 

" 

fU91'1lVI:WlrllV1'Wr?1 ~fU91'1lVl:Wl~ dJ'WliJl~ 
'iJ 

~_1_'W_'JbW A_ll_1~_~~_'l_[J_1_'W_n_1J'_~_1_'I_lVl_:w_l_= l[,_________________ __ __q_*_c__________________ 

I I 

lm[JU l:vl[JU'Vll'1l~'fln:vll~~ln 5.1.1) - 5.1.3) nl'VI'W(?)'Vll'1l~'fln:vll~ rllV1'W(?) 

'Vll'1l~'fl n~v'i11~ In (?)Al1~~l[J ~1~~ 
q 

(?)1~n1J~'fl~t!'W 

~11~~ltJcsn'fl'l'Vll'1l~'fln~~1~~(?) 

~ lhnl1J'i'W~'WdJ'Wu'Jn nlV1'W(?)'Vll'1l~'flnt!'Wl~n1J Jc 
'0' 

9/ I 

~ lhnl1J'~'W~'WdJ'W~u liJi'W~'fl'W:vl 5.3) 

5.3 ~J''J~~~U~'fl1?l'l1'W1'W jc ~~~lJ'bWlri'fl'WVltJln Uc,p) ~liJ'Il'W1(?)~iJ ts 'fl~ 
1'W~'J'Il'J~1~TVlfue.J~~csn'fl'l ~c Vl1'flllJ 

~ ~lilJiJ llJ~l:wlnHiJ~tJ'WlliJ~'I'Vll'1l~'flnl~ 
~ ~liJ ~~lJ'bWl~J''J~~'flU'Vll'1l~reln 

5.4 1nJ''J~~'flU'Vll'1l~'e)nl'WnlJ'4'(?) nlJ'~'e)In'll'W 

1) ~J''J~~'flUA11~~ltJl'WnlJ'e.J~~csn'fl'l~ttl~.,r'l~'fl'l~1~~lni'W~'fl'W 5.1 

2) nlV1'W(?)'Vll'1l~'fln 5.1.31~nU'Il'Wri'el'WVltJ1Ucp)~1'W'JbWn11J'csn'el'l~'fl~ 

3) ~J''J~~'flunrllJ'csn'el'l~'el~ jc,p 

~ ~1 Ltl'W~U l~~l:wlJ'blliJ~tJ'WlliJ~'I'Vll'1l~'flnl~ 
0' 
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~ tllbiJcwUr;)n ~'Nl'W jcp 'fl'fmbb~r;)Vll~lbbVlll'l'll'W6Jl'e)'l~'e)1?l jc lVldJ 

ltJi'WI?l'e)'W~ 6 

6. ~ J'U'Vll'1 b~'e) n 1 'Wnl J'~(?1 nlJ''11'Wbll?1IN~~'e) I?l ~1'Wr;) ruAll~~ ltJl'Wbbl?1IN~'Vll'1 b~'e) n bb~~ 
q 

nlVl'W~ ~'1:W'e)U6Jl'f)'1 bbl?1IN ~~'f) I?l 

7. ~1'Wr;)runl1J'~1~~U6Jl'e)'lbbl?1IN~~li'l~'e) ~'l ~1'W'd rul~~l n ~INJ''d:W6Jl'e)'ln11J'~1~~1 n bblYl 

3.1.3.3 

f1JfDhi'lifJ 

1. C~tJ'l~l ~UnlJ'~~lJ'rul ~li'l~'e)1'W jre 1?l1:W~1 ~U6Jl'e)'l ~li'l~'e)~l n~'l~ (?1lcJJ ~1~ (?1 
I I , I 21' I 

~~lJ'rul~li1 Order ~'WYli1nnlntl'W6Jl'fl'lbblN~iI fl'dl:W~l f1'1J6Jl'e)'1~1~'l~'fl ~ln~lVl1'f) ldJ 

~ lhldJn ul1u~J'u~IN~UnlJ'~U~1~'1~'f) hJi'W[?I'f)'W~ 10 
" . q 

I 

~ tlll!l t111iJ~~1J'rulJ'ltJlN~b~tJ~1'WnlJ'~~nlJ''11'W lui'W[?I'e)'W~ 2 
I i/j I I 

2. nTVI'W~1,x~1~'l~fe)Yli1nl1ntl'WU'JnbblN~i1flr;)1:W~1f1'1J~ln~1 btl'W Oac t(?1tJ~~lJ'rulYl 

IN~~li'l~'f), [?Il:W~l~Uflr;)l:W~lf1'1J6Jl'e)'l Oac ~ln~1~(?11iJVll~'l~~ 
3. [?IJ''d~~'e)U~l~'f) l?l'll'Wl'W Ore bbIN~ Oac ~ btl'Wn~:w~~ ~Jlrusvlb~tJ'dn'WYlIN~n~:wt(?1tJ 

~~lJ'rul~l n ~~ [?Inrusvl6Jl'f)'1 ~'f) 1?l'l1'W~'Vll1,xnl1J'6Jl'f)'I ~'f) [?I b1J'WINU n'f)'W ~~lJ'rulYl~~~'f) [?I'Il'Wl'W 

n~:wt!'W ~:W~1 n~'f) [?I'Il'W~iI ih lJ'6jJ'f)'I~'f) (?lU'f)tJ n'fl'W 
q 

I 

5. Vll bb'Wr;)'Vll'll'Wnl~.~(?1n:J''ll'Wb~:W b~:W 
I 

5.1 1?lJ''d~~'a1J~'f)[?I'l1'W6Jl'f)'l Oac ~1i1 ts 'f)~1'W,j'd'lbr;)IN1~lVl~1J~~~6Jl'f)'l~'tII?l'lTW 

~'W 1'W Ore bbIN~i1 ts U'f)tJn~l ~ts 6Jl'fl'l~'f)~'ll'Wl'W Ore Vl~'f)ldJ 
i/ 

~ tll~ 'VllnlJ'~r.nJ'rulbb'W'd'Vll'1nlJ'~~nlJ'6Jl'f)'l~'f)(?l'll'Wl'W Oac cW'W 

lui'W[?I'f)'W~ 5.2 

~ tll1dJiI ltJi'W[?I'fl'W~ 6 

5. 2 ~'I ~'f) (?l'll'W Oac ltJ~1'1 b Vl:W 1 bb~ 'd'Vll n 1 J'iJ J'~:W 'd IN ~ INVll ~1 bb Vlll'l'll'W~ 
bVl:Wl~~~6Jl'f)'I~'f)(?l Ore ltJi'W[?I'f)'W~ 7 
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<:!i 
I , 

aj 0 

'Vll\1b~'f)n'Vl(9\l~~
q 

7. ~ d,j!:-J~ nl d/,U~tJ'WbbU~\I bb'W'd 'Vl 1\11unld~~nldrch~\I~ifl t~tJ (9\d'd~~iflU ri11d6JJifl\l Al q 

Y tllnl1n1J'Wu'd n ~dUl:.lflnldf'LI~I~\I~ifl~ 1ui'W(9\!fl'W~ 9 q 

Y tllrh1dbUU~U 1,ji'W(9\ifl'W~ 6 

8. (9\d'd~~ifllJ~l~ Oac ~tJ\l1dJ~~ldruTVf~'f)UJ 
2-- ~ I 

o 0 Q/ ~Y tll~ 'Vl16Jll6JJU(9\ifl'W'Vl 3 - 7 

hJi'W(9\ifl'W~ 9 

9. ~dU!:-J~ nldbtl~tJ~bL,j~\l6JJifl\l bb'W'd'Vll\11unld~~nldrlU ~'el (9J\ll'W (9\13-J~1 ~'LI A'd 13-J ~1 Aru 
q '" 

6JJifl\l ~l~\I~ifl t~tJ b~'eln'Vll\1I.~·'tln~'Vll1~ri11d6JJ!fl\l~li\l~ifl~~ A'dI3-J~I~blJ b1J'WlJ'd n3-Jl n~~ ~ 
'" q 

1 O. (9Jd'd~~ifllJ~l~ Ore~tJ\l1dJ1~~~ldruTVf~'iflhi 
~ ~ , 

o 0 Q,/ qY tll~ ~"'lldrul Ore ~1~tHr~1tl 'Vl16Jll6JJU(9\ifl'W'Vl 3 -9 
j 

y lhtdJiJ 1iJi'W(9\iflU~ 11 

~ifl~Ub1JUA1'L1'd n~ ~~lJAli~~iflt!'W tll ri11dJ'(UJ6JI'i\\I ~li\l~ifl~t.n1J'WAI ~'LIl.b~ ~\I~11dJ1~~'LI nl1J' 

b~3-J~U~lnnldflJ~I~\I~ifl~~\lU5b~fi~li\l~ifl~U 

3.2 bbe.J'U1l1~n'a:ab~,r'fl3J~ (Data Flow Diagram: DFD) 
cu 

~1 n nlnnlJd'd3-Jd'd~-J~ifl3-J ~~~1Lth.u;lifl fl'dl3-J ~ifl\l nl J'''llifl\l d~1JlJ ~1'W~ifl3-J~ ~1V1~lJ 
~ ~ ~ 

I ~ 

d~lJ'LInld~irlJ~'W'Wnld~~~u1~1'Wnld~lJ ~1~~;'fl LL~'d ~~'Vll n ld~l~ifl\l~iflb'Vi~~1\1 t~tJ nlJ'1~ 
q 

I I I I 

2J .:::l 2J • ft'!1' ..- w 0 .:::l.:::l6J dl 2J .:::l1 ' 6J 
d~lJlJ 6JJifl3-J~'VlI.6JJ1 I.b~~iflifln~,lnd~lJlJ y~\ln6J!'Wnll"VI1~I'W'VI3-J b'Wd~lJ'LI d'd~bl\l6JJ'el3-J~'Vl VI~ifltJJlltJ b'W 

~ ~ ~ 

d~lJU~l ni'Wlnifl'WVI~\l1t1tJ\I~~i'Wlnifl'W b~ifl1~~ltJt?i'f)nld'Vllfl'dl3-J L~11~ 
, 

1'Wnld~¥1~: bb!:-J'WJl1~nd~bL~;J'tll.;!fl (Data Flow Diagram: DFD) L~ifln1d 
" . 
1 

=..­ 2J 0 w 
, ~ 

cvOcv<:!i= 
~ 

2J.:::lw.:::l 

'JbAdl~VlLL~~ifliflnI.LlJlJd~lJlJ~1'W6JJ!fl~~~1V1runlJ'd1Jf)I~\l6Jl!fl~'Wfll~~\I'W 
~ ~ 

, ~ 

bbtJ'We!\I nldLVI~6JJ!fl~~'el~fl"ll'el~J'~1J'J~t!1J~'W'Wn1d~~~'W1~1'WnlflJ ~1 ~\I~'el~'W"1 
r ~ q 

d~~1J 0 ~~I.L~~\I~\ldltJ~~L~tJl?\i'Wlnifl'Wnldvil\11'WVI~n6Jltl\ld~lJlJ LL~~\lYl~'Vll\1nld1V1~6Jltl\l~tl~~ 
~ 
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~~e.J'WJll~J'~~U 0 6JJt)~J'~UU~uu~'W'WnlJ'#li?l~'W1~1'WnlJ'fu~I~~~t) ~liJ~i'W(?1t)'W
, 	 q 

. 	 , ~ 

nlJ'Vil~I'Wt)t)ndJ'W 4 ~'d'W~~n ~t) ~'d'WnlJ'~uflt)l-J~~I~~~t) ~'d'WnlJ'~I~t)~~bll'WnlnU ~'d'W 
, . 	 'lJ 

nlJ'lh~l-J'd~e.J~~~fi ~~~~ ~~'Wnl ·J'(?1J''d~~t)ue.J~~~fi ~~~!?l~~~J'oJ~ 6 \'\'~~iJnlJ'fiJ-~~~t)J.J~~ln
• 	 'lJ 'lJ 

J'~ 1J 1J Jll tJ 'W t) n~'W1~ \,\, ri ~ h~h ~ 1 tJ ~ 1?1 ~ t) ~ 1 tJ fl ~ fl ~~ ~ 1 tJ 'd 1 ~ ~~ e.J 'W n 1 J' e.J ~ (?1 dj 'W ~ 'W t1?1 tJ 
'lJ 

1-----I.~~I't')"U.m,.m'JuIh - .. ---- ­ \e~1'IUu.u1J&,tiiAJlC\ni-.... 

L........_---'''-'-'' 
 ' .1 ti~l!ftn'Ht~nilf\ - ________ 4· 11u.utl~a~ftilJ1w-Yi :-= --I

1 --------.-'2.~.,;,l,iuliu-· ----.---­	 iG~ml"jul.i\.l-. I 
;------13. ~nIIum1t1f::u1""t'lftJl'hi~ -· lB . W~Mmu:tWl'lfi'-ntl~"'1wHiru";1'i1IM!L1 	 I ~ 

g ~ 
!--------23:WJ~ft1lllJl'lft1mM..Hw..ru 

~~ t 
~ j~ 

- -----17 . Wl!fl..nti.rhlu"umtUt:JMfl l-lft -------­
r-'--~-_+_, 

L-.-53 W~''''••' .. .,.,r\01tIl~,.tltw1ffl'tt-....L _________ 

'----.---- -------------- . - ----56. ",!~';'l1iA.~w.ru------- ­

http:l1iA.~w.ru
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3.2.1 

1.1 
I 

n1'1f;\'11""1~'e:ltI.u~a.J~~hk.:J:['ill\.1~'il.:JLLtltlLL~::'11~1... 

1.2 

n1'1.rf;\n1'i~hk.:J;'il 

I 
I

• 
" I 

15 . ~il~tI1l11.. \Jnmll-J~'rll1l 
I 

~ 
1.3 

'1/ I '1/ I '1/ 

iJ~~n'f)uJl';)tJi'W~'f)t.rv'il'lI'W6J1'f)'l~~UUVl~ltJi'W~'f)'W ~'l~I~I~f:l'f)fiultJl~~'lt1 

1) nl~I?l~,;)9~'f)U~'f)~~~li'l~'f)1'W~'f)'lI,I,UUbL~~~1f11 dj'W~h'W~~~'lI'WVilnl~
~ ~ 

lYl~'J9~'f)U (U'WVln/l,l,m6JJ) ~'f)~~~nfh ~'f):w~~tJLLUU!:-J~lYlJlbUsvl LL~~cWli'f)~~f1,;)I~~'f)'lnl~~'Wfh
~ ~ ~ ~ ~ 

~'l11Xnue:JltJ L'Vl f1tlfll,~!)Yil nlnLn~LLuu!:-J~ lYlJlbUsvlLL~~~I'W,;) bU~If11 LL~ ~~U~!):w~i''WlYl!)'Wnl~. ~ 

"'" <Y () 

!:-J~ lYlll bUSVl6JJ'f)'l~~UU 

2) nl~~~ nl~~li'l~'f) dJ'W~'J'W~Yilnl~nlV1'W~~'f)r?l6JJ'f)'l ~li,,~'f) t~tJcWl~'f)~~
~ 

~'f)'l nl~ bb~ ~~I'W'J bU~IV1t!fl f1'Jl~~I~b)J6JJ'f)'lbb~~~~li'l~'f) ~'l~~'lJ'lJ9~iJ~~Lij'W91 niJ9~tJ !?11'l1 

lYll~ Ln bU6}'11'Wnl~nlV1'W~~~'~'lJ6JJ'f)"U9~tJLL~~~IV1t!n6JJ'f)"LL!?1~~'l19~tJ r?l1~~ ~~~~U'lJ rhVl'W~I.rJ, ~ 

" I I iJ' 

• f1'Jl:w~~~~fi";~~tJ ~L,;)~11'Wnl~~ ~!?1'f) 1~91 n nlnnU~'f):w~tJ'WViViI nlJ'~'l~'f)
~ 

'1/ .i I 

~'Wfh f1~'l LLJ'WJJ'f)'l~ n ~1 LmtJ'lJ LVitJ'lJn'lJtJlJVi~91J'bUliJ99UlJ 
~ q 
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• 	 m~ln<ml~~~~'fl~~l'W~l ~~lnUl~lnm~lrui~~'flVu~tJ!?l'flr1f~ 
• 	 ih1~~'W~ 'W6JJ 'fl~ ~1i~~ 'fl ~~~1 ~ ru1 

3) nl~~t?1n~~Ali~~'fl~~~~~l~rul dJ'Wnl~~'d~n~~~'fl~~~li~~'fl~l~fhVl'Wt?1 
q 	 q qJ 

, ' 	 I 9,.1 

~1~~1'WnlV1'W(7) I, yj'fll,~1 ~ ~1]'Wnl~~l~'fl~ ~ bll'Wnl~ru1'Wnl~fu ~1~~~'fl f?1'fllU bt?1tJ l,n ru~nl~ 
qJ 	 qJ . 

t1~~l-J'd~~~~~l~l~blnlV1'4(?ll.tl'W r1'dl~~ (6Ji'd~I.'d~11'Wnl~~~1J'rul) 1,6J!'W 'VJnfli'l~'db~'1 Vl1-'fl 
I 'U , 

nlV!'Wt?1(7]1~~1'W'd'W~1~~~'flVl'fltJ1'WJ'~uu
qJ 

3.2.2 I,I,~iJJll~J'~~1J 1 ~'d'WnlJ'91~'fl~~rl1'WnlJ'ru1'WnlJ'f1Jfhi~~'fl 


~1 n I.l,~ 'WJll'~ J'~~1J 1 ~'fl~ ~ 'd'W n 1 J'~ 1~ 'fl~ ~ bll 'W n lJ'ru1'Wn 1 J'fu ~1 i~~'fl ~'1 ~tJ~ 

r 	 qJ 

'U 	 'U I 'U 

8 ~~'V'l1J~lt1~~n'fl1J~'dtJi'W(7]'fl'Wvll~l'W6JJ'fl~~~U1JVI~ltJi'W(p]'fl'W ~~~l~l~bl'flfi1JltJl~~~i1 

1.1 

nl'iIPl'i'l"fI'fIU.n'fl~'i'lfiltt'l:f'fl1lJL~'fI'IU1JUU'i'l::'ilfll --1 . iJtl l;jftm1lJ!iltl~m-mufh-- -; 

" 
":"fr f-------13. iJ!Jl;!ftwun1nh:lJ1ft~ftfuFi1i~~!J---- -- ­

I 3.iJ~ft1tMmJ\'hn11f;i~Pitl 
I 

I 

I 

1.2 

n1'i4"'fI n1'ifiltt'l=i'i) 

57 . iJtll;!ft~tl[il~1U 

15.iJtllJftu1m!nm1lJIi1~C\! 
• I 

1.3 

nl'i4"'fln~~filtt'l=i'il~Ej::n"1'1[\n 

1) nlJ'(7]J'r;}~~'flUe.J~(7].tlru~fI\lfl~'1 I.tl'Wn1J'(7]J''d~~'fl1Jm:Wl rue.J~ (P].tlrusyf~1 L1~~tJ 

1'WfI~~~~ l~lJ'bl~'fl\ll~ ru t)'W~ ~'fl'l nlJ'~'Wfh t(7)tJ~~ lJ'ru1Yl~~~ 16jj~ GJI'e)'1 LLl9i~~~'fl (P] I. ~'fl 
fhVl'W(7)m~lru~'fl~ 1,1.~~m~lru~'Wfh~ e.J~ (P] 1.~:WGJI'fl~I.I,l9i~~~'fl (p]1'W~lj\l~'e) t(7)tJ~'fllq!~ fI~ fI~~~ 
U1l-J11fl 'W n 1 J'~ ~1 J'DJ11,uJ~'fll-J ~ 1,1.~ t?1~m:Wl ru~'W~h~ iJ 'flU1'Wi1~~,r'W bL~ ~ml.l1 ru~ J''fl fu I, ~1 

I qJ 	 qJ q 

fI~~V!~~~1 n ~ltJ'dl\l bl,~'Wnl~e.J~ (p]l~.yh nlJ'r;}l\lI,I,e.J'WnlJ'~~ (7]VI~n bL~r;) 
'j 

1 


http:nlJ'(7]J'r;}~~'flUe.J~(7].tl
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1'Wnl~i-:J~!lt)L9l bl ~'lJ ~~!lih~'W!?1t)'W~ fll !?1~l~~l~f'lJt)L9l bl~'lJ6JJ!l-:JL~!?l~~~1)L9l 1L9lbl~U~~~1~rul1 'W 
q . 	 q q 

~~'lJ'lJbbu-:J1)1)ndJ'WiJ~~Lll'VllV1b1J11~LLri ~1~1) ~lnll) n~~~:w ~tl dJ'W~'W lwnl~Yi~l~rul~~~-:J 

~'e)~~ BOM 6JJ'e)-:J e.J~ L9l.nru~~'e) L9l,!'W ~-:J~~1J~ltJ nl~t)L9l~ ~'lJ~1-:J1~1~'Wnl~e.J~ L9l LL~l)rll'W'd ru 

m:Wlrut)L9l bl ~'lJ~'dlJ~1~L9l1lJiJ~~bJl'Vlt)L9l bl ~'lJ L'd~l'wl1'Wnl~i-:J~'e)t)L9l bl ~u~~~'W'e)unutl~~bJl'Vl6JJ'e)-:J
q 	 q q 'II 

t)L9l bl ~'lJ ~nMru~6]'e)-:Jt)L9l bl ~u~i-:J~'e) (dJ'W~iJ bL'lJ1JlVlJJ/~tlLbU'lJ b~:W) bb~ ~mJ-J1 ru1'Wnl~i-:J~'e) b!?1tJ 
q 	 q , 'II 'II 

1~lh~bll'Vlt)L9l bl ~u~~ b'd ~ltl~1'Wnl~i-:J~'e):W1 n~~!?1 dJ'W~1) bb'Vl'wl'Wnl~ih~'W~rJ'W~r11(?)~1~~1~f'lJ
q q 

i-' 

rJ1?1 bl 
q 
~'lJ6]'e)-:J ~'e) 1?1'W'W ;j 

I 

3) n 1 ~L9l ~'d~ ~ 'e)'lJ ill ~-:J n 1 ~e.J ~ L9l L1J'Wn1 ~n1V1'W~GJI'd-:J LI)~ 1~l'VI fu e.J~ L9l Lb~ ~ 

rll'W'd ruL'd~l~l~'Wnl~e.J~ 1?1~'e)-:J LL!?l~~~'e)L9I b!?1tJl~~'e):w~t)'W~ fll !?1~1~~1~furJL91(;l ~'lJ if'e):W~ nl~-:J 
'II 	 q 'II 

n1~e.J~ L9l6JJ'e)-:Ji'WL9l'e)'W~!?1 bb~~Lij'lJ~'W~'d'W ~'fl:W~ L'd~l:Wl L9l~~l'W6JJ'fl-:Ji'WL9l'e)'Wnlnij'lJlh~n'e)'lJ ~'fl:W ~ 
" 'II dS 'II 

i-' i-' 

~1'W'd'W~'Wn-:Jl'W1'W~'WL9I!l'Wn1~~~ LijU~'W~I)'W Lb~~LijuLl~~n'e)'lJ6JJ'fl-:Jb~-:J-:J1'W ~'e):w~iJ~~~'VlfiJll'V'l
'II 

I 	 i-' 

• 	 nl~rll'W'd ruL'd~ lVllfl'Wnl~e.J ~ L9I LL!?l~ ~~'W(?l'e)'WbL~ ~nl'VI'W~GJII)-:J L'd~1~1~f'lJ e.J~ (?l 

dJ'Wn1~~~1~ru1 n~'e)'lJ b'd~11lJnl~e.J~ L9l6JJ'fl-:J LL!?l~ ~~'fl L9l1'WGJI'd-:JtJ'W~~:w e.J~ L9l1~ L~'d 

~~ 
q 
~ ~-:J dJ'WtJ'W~ fll ~~l~~~~'W~'d'W'V'l~!l:W~l't.~f'lJi'W(?l'fl'WLijulh~n'a'lJ (tJ'W~ fll ~ 

~1 ~ ~1~f'lJtJ(?l (;l ~'lJ~I):W flU L 'd~ loW11'WilJ(?l'fl'W n 1 ~~~ LL~ ~LijU~'W~1) 'W) Lb~ ~'fl U 
q 	 'II 

1'WGJI'd-:J~~l~l~bl~'e)-:J nl~-:Jnl~e.J~ L9l6JJlfl-:J b~-:J-:Jl'Wl~ ~'W1i-:JtJ'W~~'e)'1LijUL~~~ ~-:Jl~ 
I , 	 " 

~ 1 n n 1 ~tl itJ'W Vl ~ n ~1 ~'e)-:J n1 ~~ 'W~1:W ltXn ~ u LI) ~ loW1L'Wi'WlWf}'Wn 1 ~lfl 'lJ 
'II 

~1tJ~ ~ L~tJ ~jt.L~ ~D1 ~6JJ lJ~-:J~1 n r1~-:J~lJ~1 n ~1-:J liJtY'I ~ n ~l'e)'e)nltl 
~ 

• 	 nl~rll'Wl) runl~-:J nl~e.J~ (?l~~lflU6JI'fl-:J b~'1'11'W~~rll'W'd ruLLtJnL911:W n~l-Je.J~ (?l.nru~ 
• 'II 	 q 

~ e.J~ (1l b~tJ1~~!l:W ~il) b:W'l n1 ~v'i1'11'WiJ n ~ !?l!ltJ'W if!l:W ~~l'WI)'W'Y'ft!n-:Jl'W ~'11~ 
, 'II 	 'II 

~ 1'W1)'W'V'l 'Wn'll'W 1 'Wi'W(1l'f)'W~ij utJ ~~n'e)u ~'U~ tJ6JJ'e)-:J 'Vl n~16JJ 1b~'1'11'Wbtl'W~'d LL'Vl 'W 
~ 	 q 
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3.2.3 

3.1 

m,I/I,'l"l'i'l'iltJRT1IHUult11Jilum,tJalil 

or ---28.~i1~flJ1lf::-11t..1'11il>3tf'Nl\l- 3.2 
8. uuiinfhl~"I'ilYiri1ft~';~1HU1 1. • • •


I ~'·"'·c·""'''·'''""'~·
1 ~ 

~~ ...~l '.~ .~ 
j .~ 1,

:1 ­
1 :'.~ .~ 
~ .~.
! l~ 

: 

l ___ 3.3 

n""',"~",m'_"';,""";.""",,.;,nlun"'""~'" 

-·61"'~a"'iA.~;;"-nJiuth.. ., 

I 
!l,~J 

I 1 
i 

.~ 1 I I l,~ "~ 
"~ -~ 

.~ 

.~ .~ ,~ 

.~ .~ 
l,~ 

1to ~ i " " !: ~ ~ 
~'I~ 
ii ..1 :1 

:; ~ ~, 
J! ~. ~ }~.1JJ 1­

J 
'Ii.:: 

m'I/I''l''ll'l'tltJR'l1Ili1~q)ua:;'i'I'ltitJarl1'5tJfi1-k~:('tl ..... 46'''t»JaUnI1.Jt~ftmri1Jfh-iAt) 

9.1 9.1 I 9.1 

1.J~~nre:J1J~':ltJi'W[?lre:J'tJ'v'i1'11'W<!]re:J'I~~1JUVl~;ntJi'Wrwfl'W ~'1~Il-Jl~f:lre:Jfi1JltJl~ ~'1tl 

1) [?l ~'J1O:l ~ 'f);.J 0) 'J 1l-J vLl'Wl1.Jl~1'Wn 1 ~C,J ~ dJ'W n 1 ~[?l ~':l1O:l ~ 'f)1J~~tJ ~b'J ~1~ bVI ~re:J[?l 

~1V1~1Jt-J~ [?l t~tJ ~1'W'J runl1~~'W~'W<!]'f)'1 bb!?l~~~re:J[?l ~lnJ'W.yi1 nl~~I'W'J ruf111~~ltJ~lO:l~bn ~~'W1 'W 

~'W~'WlO:llnnl~~t-J~[?l'lI'Wbre:J'I.t~bbri f1rHb~'11'Wnl~C,J~1?l rh1.Jfu~lnnl~~'1l-Jre:J1Jt-J~[?lJlru~~;h~1 bb~~ 
f111~~ltJ1'Wnl~.wl'11'Wl1.J~~'1 bV!:WI6Jl':l'l bbi%':l bmtJubVltJ1J~1 "l-J~IO:l~~1J'Il'W~V!1re:J1:l-l 9~1~~re:Jl-J~ 

q ~ 

I .~ 

~ltJ nl~~re:J [?lYl biJ'Wl1.Jl~'Wnl:i't-J~ I?l 

2) lh~l-J':l~·t-J~ nlV1'W~~'1l-Jre:Ju bb~~'VI1'1 b~re:Jn1'Wnl~~1J ~li'l~re:J dJ'Wnl~.wl n~l-J
q 

9~.wll-Jl~lO:lldrul [?ld'JIO:l~re:J1J~I~'1 nl~t-J~ [?l<!]re:J'I t~'1'11'W~lil nl~'1 nldt-J~ [?l b~tJ'I~'f)Vl1re:J1:l-l 1'Wnnll~ 

1:w b~tJ'IYlre:JIO:l~bn~f111~~ltJ1'Wbb[7]~~'Vll'1 b~re:Jnre:J~.h'll~ b~re:Jn'Vll'1 b~re:J n~.yi11~bn ~rh1~~ltJ ~1~~
q 
~ 

1O:l~1~'Vll'1b~re:Jn1'Wnl~~~nl~~I'W nlV1'W~~'1:Wre:J1J~~ bb~~rh1~~ltJ~bn~~'W<!]re:J'Ibb[7]~~~re:J[?l 

3) ~~1.Jt-J~nl~~1J~li'l~re:J dJ'Wnl~.wl~re:Jl-J~nlV!'W~~'1l-Jre:J1J~l~ bb~~rh1~~ltJ~ 
q ~ 

if I I !V I 

bn ~;'W'Ire:J'I bb[7]~ ~~re:J I?l l-Jl ~1'W'J runl1~Yl 0)1 ~~1~~1~~1J<!]re:J'I bb[7]~~~I~'1~re:J 1'Wn~ruYl btl ~ nl ~ 
I 9.1 1 9.1 

1.J~ b~fi ~1~'1~'f)IO:l~'Vll nl~[?lr':l9 ~re:J1Jnl~1.J ~~l-J':l~HJ~'Vll'1 b~re:J n 1 'Wnl~~lJ ~1~'1~re:J~'Wfh t~tJ1~ 

http:dJ'Wnl~.wl
http:biJ'Wl1.Jl
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j 

01'J 1:I-J ~1 ~blJ nu ~1 i'l~'f)~»rh fl'J 1:I-J ~1 flb)J:l-J1 n n'f)'W bb~'J~ ~U ~~~1 f'LJVi~'f)1JlJ b~fi ~1 i'l ~'f) 1~ 
~'J:I-J ~'1 U~ ~'1 n11~~1cJ1f'LJ6Jj'f)'1 bbl9l~~~1i'l~'f) 

3.2.4 bb~iJI11~~~~U 1 ~'J'Wn1~L9l~'J~~'f)U~~~~fi 

~ 1 n l\'~'WI11 ~ ~~ ~'LJ 1 6jJ'f)'1~'J'Wn 1 ~ L9l ~'J ~ ~'f)'LJ eJ ~ ~~ fi ~ ~'V'l'LJ~ 11J ~~ n 'f)'LJ cJ1 'J tI 
i.- i.- I i. ­

~'WL9l'f)'WVi1'11'W6Jj'f)'1J'~UUVl~1t1~'WL9l'f)'W ~'1~1:W1~b1'f)fi'LJ1t11cJ1 ~'1U 

..... ----47~lift~jtJUAfYl \'fufi1iAtl--r----------

4.1 -48 ~tl.mn11~l~"{~1nn1.fu ~1i';tl--

nl"IiI"~·UI~\JWil nl..fufhi.,"J;~ r""" ·49 . ~tl li"ri1m"I~."tlUUl\~n1"'''n1'';1iA·tl ­

4.2 

n1rur.:JI~'ilIl'ili"fi"lnnlmJifl1Ju.tI'iI.nn.:lLi~n 

....... 
4.3 

nl..fj\le1Jfulhi.:l;~n\J~nftl 

1 

. j 

. 

91 • 21 I 

1) L9lJ''J~~'f)4'LJt:,J~ ~~fil1J'f).:J rXu ltl'WnlJ'~~1J'ru.1 t:,J~ nl J'f1J r11~.:J~'f)Vl1~~1 nJ'~1J'lJ 
, 

~11JlJ l~fiVi~'f)f'LJ~1i.:J~'f)lC?l}~'1tlJ'~n'f)'LJ cJ1'J£J;r'f)~ ~ nlV1'W~~.:J:I-J'f)'LJ~'W~1~1cJ16Jj'f).:J ll!?l~~~'f) L9l ll~~ 

n11J'~1cJ1f'LJ~1 n lll9l~~~li~,~'f)'f)t.h'l1J',j1~ L~'f) dlW;r'f):w~1J~~n'f)'LJlunl~~~~'W1~~'W~'WfiJ r11 . ~ 

2) nlJ'1J~~~'J~eJ~~~fi~lnnln1J~tI'Wutl~'1'V11'1l~'f)n1'Wnl~fu ~lt'l~'f) l1J'WnlJ' 

l1J~t1'Wbltl~'1 e.J~n1J'f'LJ ~1t'l~'f) Vl1'f)'VI1'1l~'f)n1'WnlJ'~C?l nlnL!?l~~~'f) L9l'l1'W 'l~t1 ~'1;r'f)~~'VlI'1 L~'f)n 
1'WnlJ'f'LJ r11 i~~'f)~ln,r'WVi n ~lt~~'f)~ n1~~~~1J'ru.1lJI1~t1J'~n'f)'lJ nlJ'~C?l~'Wl~ L~'f)1~J'::;U'LJ 

lh~:W'J~~'c:l1tXbb'c:l~-W11tll~dj'W~'e):W'c:ll'Wnl~~'Wu'Wf'LJ~1i~~'e)~'W~ln'LJ'c:ln~1
~ ~ 

I ~ I it 

3) n 1~~'Wu'Wf'LJ ~1 ~'1~'e)~'W~1 dj 'Wnl~u'Wu'WeJ 'c:l nl ~f'J ~1 ~'1~'f) L;r1~~~1J'LJ 
~ 

• 
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. v 0 

3.3 n1<j'fl'flnbb'W'U'VI1J1~'fln1<j'V)1-:lTU (Graphic User Interface) 
'j 
1 I 2.-

Viii liOlif) nlmlil~I'W.snif)~d~uu~t!u~'W'Wnld~(?l~'W1iOl1 'Wnldf1J ~1 ~~~if)~'Wfll
q 

~1:WldbH~U~if)if)nl~ 2 ~'d'WVI~n ~if) ~'d'WnldnlV1'W(?l~if)~~~~~~'W (Setup) ~b~~~'d'W1JlJu'11nld 

~:W'lq}.snif)~Vlii~iOlif)nldv'h~I'W1911~ 1 .snif)~d~uu~t!u~~'Wnld~(?l~'W1iOl1'Wnldfu ~1 
I 

i~~if)~'Wfll ~1:Wldb1if)fi1JltJ1~d~~~I~.snif)~ b:W'WVI~n nld1~~I'WVliiliOlif) Ji''dtJ bb(:,J'Wer~ ~'Wlif lJ1~~~ 
'l.I 

~tI~ 11 'ViU1~'iluJ'Mii~n~~a.J"lI'il,:j~tJtJ~iTtJ~'4'Um~6161i'U1~1'Un1~~tJri1k,:j:ff'ili'U~1 
2.­

3.3.1 ~'d'WnldnlV1'W(?lfl'f):W~~~~'W (Setup)
'iI 

i;r iJ' I I 

1'W~'d'W\htl1JnldnlV1'W(?l;r'f):W~ ~'W~'Wb~'flYliOl~tJl11J1~1Jd~:W'd~ (:,J~ 191'fll1J1'Wd~1J1J 
qJ 

I 2.- 2.­

1(?ltJ~'f)~~1911~1Yl~'f)~v'hnld~~fh ~~~U 

3.3~1.1 VlU/~f]1ff]JqJ~ fJ'\J\JTW 
• 2.­

~tl':w ~ 1d~~ 1'W til~ TVI fu n TVI'W~dl tJ ~ ~ b~tJ (?l b1j~'l ~'W.sn'fl'l1d'l'l1 'W 
'"'11 

1Jd~n'flU~l'dtJ~'f)~~ 4 ~r;)'W ~'f) ~~'W~ 1 ojJ'fl~~~I.snl1d'l'lI'W ~dltJ~~b~tJ(?l.sn'fl'l d,r~~I.snl1d'l'lI1J 
~~~I.snl1d'l'lI'W bb~~dltJ~~i.~tJ~nld~(?l191'fl.sn'f)'l~I.snl1d'l'lI'W ~'d'W~ 2 ;r'fl:w~n~:wt,J~I?lJiru~~

. 'l.I q 

~1.snl1d'l'lI'Wt!'W(:,J~ !?11J1 ~'d'W'~ 3 ojJ'fll.J~~r;)'W(:,J~ f?l.sn~'l bbl91~~n~l.J (:,J~ I?l.nru~ ~'d'W~ 4 ojJ~l.J~~I'W'J'W
• qJ q 'l.I 

Yl:w.sn'fl'lbbl91~~n~:w (:,J~I?lJirusvl ~~~I:Wldf:lbb~~'ll~~'ldU~ 12 
q 'l.I 
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,ja~mt'H~l~ , 

t\1~1'(N~\\J 

fl~~~ft(;lI\Ml~"i'~ " 

ri'llJ"flll1 

41U'l\Jihm~1I1 ' 

,jeJ~Glfi:IJ~i!l~ 

,jEl~a~i!l~.niil;'Y1 

,jeJ:lJa1~n~'IJ . 
,reJ~a~1i;~; ~J 

> ~ . ~ ,~.~ • 

.,jeJ:lJGl~.11'Nl[J 
:'li~;~~:rl4~~::~1~1~1~1l4 , 

3.3~ 1.2 

~~ [?I~'f)~llt?i~~~1~1t~~~TW t~t.Jn1nlTvl'W~Ynrn,n'WlwVl:w~~ L9l Vl1 l~~t.Jnln~'f)n ~lenlt~~~TW 

l~'e)n~I"J'W~~L91 ~~~~lb~~~~i'WI"J'WVl:WL911:w~n1V1'W~ ltJi.'W;r'f):W~~1en1t~~~I'W ~lnt!'Wv')1 nl~~~ ~1 
q] 

~~!?llb~~6Jl'e)~~I~1t~~,n'Wt?i'e)'ttJ 
" 

~ i 
1 

, j 
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, , 
' 4 ', ), 
"jj'el~l"l1'1h';)';)l'1-1. ',:, ' 

3.3.1.3 

!'iI I I I 

ltJ~~UUe.J~I?l,nru~1'tJ\,\,~~~q:~~ i'Wl?1!l'Wnl~t.J~ l?1 b~~~rj l?1 ~ ~UYl1rt'Wnl~e.J~ l?1 ~'Hll'W~!l~~Yl1~ 
1 

~ln~fJ'W\''V1f1Uf1 tl~~n!lu(~hthrL;h~!lnl~yh,:n'tJ~I'll ~'l~ . 
1. 

I I !V 

nln~!lntJ~~UI'V16jJ!l'l~!l~~Yl m~'lI'tJ~'Wl~ ~'ltJ~~\'Jl'V1~!l~~~1~\'~!l n~'lU ~,r~n~~ e.J~ l?1,ncuen 
'IJ 'IJ 'IJ q 
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' go ' 

PO 

fileJtltntJ 

n~:IJ~~~nrn.n 

':,~~~.~~~~:~~f~~·'; I<;';.t~";~:~~~~~ .r,:·~~t' I :. "ilt~"~Glk~in' i 
Polo !f PO 

Brand POxxx 

Brand 

Brand 

Shirt 6; SH 

Brand 

Brand 

Brand 


Slack 
 s- SL , 

Brand 

Brand 


Brand 


ill 

}'-. 

~Uv114 

2. ~ CWt~h~'fl~-:Jr11J'UbbUUI:J~f?1Jlru~ 
'lJ 


. !V I!V 


~tJ1~'fl ~-:J r11 J'U bLUU I:J~ f?1Jlru~ bU'WVltJ1~'flvl1i~ 1~fu ~-:J r11J'UbLUU 
• 'lJ 'lJ 

I:J~ f?1Jlru~ ~1:W1J'b1 n ~t1:w L~:W bb~~Yi1 n1J'nTVI'W~ n~l-J I:J~ (9\Jlru~Vl1'flJ',r~ n ~:WI:J~ 1?lJ1ru~GJJ'fl-:J 
q q q 

2.t iI I I I 

J'ULLUUeW'W ~1 neW'Wvi1n1J'n 1~'W~J'i~J'u bLUU ~'flJ'U LLUU ~'fl LbUJ''Wr?lL~'flU'WVl no]J'fl:W~ J'ULLUU bo]J1 ~ 
'lJ cu 'lJ cu cu cu 

J'~U'lJ ~tJ1~'fl;r'fl:W~J'UbLU'JI:J~(9\Jlru~ LL~~-:J~-:JJ'U~ 15 
cu cu cu 

;j 

, ~ 
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go 

"llfll I ~ 

3. 

t.rW19'f);r'f):W~ n1J'e.J ~ [Wll'f)\I e.J~!?lJlrw~ lh~n'f)u ~'JtJ;r'f):W~t)!?lbl ~u~l~'W 
~ ~ q 

!V I 

n1J'e.J~!?l (BOM) ~~~~;r'f):W~~'W!?l'f)'Wn1J'e.J~!?l ~\liJ1hn~'Wn1J'!?lJ''J9~'f)U ~'J~1iJ16lJ'f)\lt)!?lbl ~U~~~~ 
~ q 

111f1un • "i1'lK1f1ClflU 

1----+-1------------+------111 
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3.3·.1.4 

Vlirn~~;r~~ ~rJ lYl 1:1 ~1J 1~~ 1V1 fu ~'l Al'Ll1~ LJl'Vl6JJ'f)'lrJl?lbl ~U U~ ~~'l rl1
• CU q q 

1iJ LI,UU6JJ'f)'lrJlYl1:1 ~1J 1,1,r?l~~iJ1~I,Jl'Vl L~'f)tJ11iJ1~'Wn11lYl1'd~ ~'f)U'd~1tJ11'Wn1J'i\l~~rJlYl 1:1 ~u1'W~'d'W 
qJ q ) q 

6JJ'f)\l n1J'~1~'f)'l~ 1:11'Wn11ru ~\l;r'f)~~ I,VI~1~dJ'W;r'f)~~~1~~1 n ihtJ~~~'f) I,L~~\l ~\lJ'iJ~ 17 n11 
CU CU CU 

~'WVl1J'1tJ n1J't)lYl 1:1 ~U~1~1J'b1Vl11~~tJn1J'l~'f) ntlJ'~I,Jl'VllWn1J'~'WVl1~1 n Combo box ~\lq • 

3 .3.1.5 

VI~1~'f)iJ1)lJ~~~~I?l'f) 1~~1V1fu~\lrl1;r1)lJ~~~~~'f) ~\ll~l,l,ri ~n~1 ~ 
, 9.1 

~~Vl1rJlYlQ~U l,L~~~fU91'lLVI~1 tPltJn1J'~\lfh;r1)lJ~~~~r?l1)~1~1J'blvl11~~tm1J'l~1)nth~l,Jl'Vl~ 

~~ r?l'f) 1,1,~'dvl1 n1J'l~~;r'f)~,~ ;\ltlJ'~n'f)U ~'dtJ iJ'f)~~n11~ ~ r?l'f) l~I,Lri J',r~ ~~ ~ i?l'f) ~'f)~~~ i?l'f) 
CU ' j cu cu cu 

~bl1'W~~~f?i'f) I,U'f)fl'VlJ'~~n:I,I,~~~'f)~~ 1,'U~1~6JJ'f)'lbbf?i~~~~~f?i'f)~~'f)\ltJ11t11~'Wn1J'~~1J'ru11 'W 

J'~uuf?i'f)lt1 t~tJtlJ'~n'f)ul~h~Vlir1~~n1J'~'lr116JJ~'l~~~I?l'f)bl,~~~t1J'~lfl'Vl ~\l~ . cu 

1. . Vlir1~'f)iJ~~~~n~1
cu cu 

f 9.1 

Vlir1~~iJ'f)~~~ n ~11~~1V1fu ~\l r11;r'f)~~ n1J'~ ~ I?l~ t~tJ n1V1'W~J''\X~ ~ 
cu cu cu 

~n~h ~'f)~n~ht)'W~~~vl1n1'J'~~I?l'f) J'1tJ~~b~tJ~~'f)tJ bu~fl'VlJ'~~vl ~L~~~ LL~~n1V1'W~L1'f)'W16JJ
cu cu cu 

, ,9.1 

~'e)\l~ n ~1 ~\ll~l,bri r11t1fu:vl btl f?I;'W~1 n n1 1~'1~'f)U e-J~ (?lJlrusvl~1~1~'e)'1 LL~~ ~n~~ e-J~(?lJlbWsvl 
cu q 

.', 




62 

3.3: 1.6 
'l.J 'l.J 

VI.w1~'eln1~~-':)fhrJ'U~~~::;~'J~lvll-':)TW ~1:Wl~C1~~U-':)Ltl'UVI.wl~'eltJ'eltJ1~~n 3 VI.wl~'f) ~'f) VI.wl~'el~-':) 
'l.J I 

fh6J1'J'ln1~vl1-':)1'U VI.wl~'f)ll'f)'UrJ'WVltJ
q 
~t~'l-':)I'W LL~::;VI.wl~'el&1'l fh~'J t:W-':)vl1-':)1'U 

1. 

Vl'w·~~'el~-.:)rh6J1'J-.:)nl~vil-':)I'U ltl'WVlih~'el~1~~1V1fu~-':)fh6J1'J-.:)n1~vll-':)I'W 

~~'f)Ul1tJL~'UVI.wl~ 'f) U'f)'WrJ~VltJ 
q 
~t~-.:)-.:) l'Ubb~ ::;~-.:) fhi'J t:w -.:) vl 1-,:) 1 'W ~ti'el-':) ~1 n n 1 ~vll'lI'U1'Wt~-.:) 'l1 'U 

hJ1~ij nl~vll-':)I'W'eltJ1-.:)~~iv~:w'el f?l~'el ~vr-.:)tJ ~-.:)~'tl-.:) LLU-.:) nl ~vl1-':) l'U'f)'el n Ltl'U6J1'J-':) 1 b~'el1~bn ~ 
'l.J I I 

fl'Jl:w~::;~:nl'Un1~~-':)fhl?il~ 1lL~~-.:)~-.:)ltJYl18 

'~', ·1 ;'; ~ ·J ,;·t ~ ·H.;.\~6·1J+..\'r~ · i ~ ' ;',.;.W.J'iN.:;'l 1 J. 

~--'~~"'~'~' '''''''''''' ' '' '''' ''''' ' ' ' '''''''' ' ''' .. .. ... .... " , 

: i~,;1"i1~n1n;,~1~ tJm~1'!~I-1Il"t'~~~~ :: i~fh'1U.~lil~1~: 
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vn~"1 ~'El1J 'f)'Wt)'WVlrJ (?) t~'l'l1'W 1~~ 1'~ f'U ~'l (ph t)'W VI tJ (?) tJ n ~ LL~ ~t)'W VI rJ (?)
q q q 

~ L~l1 bb~ ~ ~'l (P)1~'J t:w'l v'1I'l\ 'W t&1tJ ~ 1:W 1 ~bH~'El n n1V1'W(?)t)'WVI tJ (?),j n ~6JJ 'El'l t~'l'l1'W bb~ ~t)'WVI tJ (?)
i q q 

~ b~l1f?1'l bb~ (?)'l1'W(7]1~1'l ~'l1'WVltJ 
q 
(?)~ nl'l~'W(?)n~~~'El'l b~'El n6J1'J'l n1~v11'l1'W(7]1:w~1~n1V1'W(?)1~1 'W 

Dt)UYi~Mi1tJ;; 

'" 

01'utl'''filU ~i 
1 

! 

Hriv 

3. VI'W1~'El ~'l (P)1~'JtlJ'lVl1'l1'W 

VltJ1~'El~'l (phi'Jt:W'lVl1'l1'W 1~~1V1f'U ~'l (P)1i'J t:W'ln1 ~v11'11'WLL~~6J1'J'I~n 

1'Wbb~~~t)'W b6J1'W nTvl'W(?)1tX6J1'J'Ib~1 d:WVl1'l1'W~'1bL~ 8.00 'W. ~'l 12.00 cw. bb~~6J1'J'Iti1tJ~:WVl1'l1'W 
i-t I I i.I 2.1' 

Q/ I d I Q/.c::::::I .c::::. Q/ 1.c:S. ~Q/ 


(7]'lLb(7] 13.01 'W. bl'l 17.00 'W. 6Jj'J'l~nb'VltJ'l L~:W(7]'lLL(7] 12.00 'W. bl'l 13.00 cw. 'W'e)n~1n'WtJ'l~1:W1~bl 

n1V1'W(?)~1'W'J'W OT ~'l~(?)~~1:W1~bl1~~'W 1 t)'W bb~~b~'Eln6J1'J'ln1~Vl1'l1'W~~'El'ln1~n1V1'W(?)(p)1
'IJ q 


2/ 2/ , 


vl'lVl:w(?)ll bb~(?)'l~'lJ',jYl 20 ,"
'IJ 
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lm0:~ .~!~'l:l.Il'l~'l~~~ .. ll. Ptl~i~':1.H~J~~~lI:1 J ;~;~~,J~:~~;;~l.... 
1 r 

. :'~ 'd;l'iiJ.~~Ji·tl:lnl'li~ ,~-:fl'[lJr';'~';n~ 

i'li).J:l aT ~\'Ilj.J11(llil'lQilu 1 -lU (Maximum aT) , 
L .. " ....,.".",._., .. " "",._._",. .1 

3.3~2.1 

~'"J'Wn 1J'fiJ~'f)~ ~U1l~1 uJ'~n'f)'lJ ~'"J tJVI oW 1~'f) n1V1'WlnJ'~~ ~'f) (?] ll~ ~ 
'IJ 

i.I I iI I j,.I I 

VloW1~'f)r')1'W'"Jruu1V1trnfl'"J1~~1~ruC5Jl'f)'I ~1~'I~'f) Ll~~VloW1~'f)~In n~~ ~1~'I~'f)Vl~~~~1J'ru1 LlntJ~ 
~ q 

1. 

uJ'~n'f)'lJ~'"JtJ~'f)~~ l~C5Jl~~~(?] J'~~n~~t-I~(?].nru,f J'~~bb'lJJ''WC?1 J'~~J'ULL'lJ'lJ LlntJLLIri~~~'a(?]~~
ClJ I · ' q cu 

bb~ In 'I J'1 tJ n 1 J'~'W~1~ tX'e:l'l n;~J' U ~~n'f)'lJ ~'"J tJ J'U Lb'lJ'lJ ~ leni ~ 1'W'"J'W~ tX'f)'l n1 J' bb~ ~tj'W~ ~ n ~1 
" 'IJ 'IJ 

tX'e:l'l n1 J' l~'f)U1~'f)~~~'f) (?] 1'Wbbl?i~~~1 i'l~'e:lluYi~1J'ru11'WJ'~'lJ'lJ Iri'a1u LlntJJ'1tJ~~L~tJ InU~~n1J' 
'IJ 
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If - il~a~\,\qilTilror 

X th:1I1$HaiYlf 
~tc fln"'6tJilRR,nf 

rnanJutJtJ 

~-+-----+-----+---+-+-----i-------i ,Ji 
f--+---+---+----+---+--+-----4------I l i 

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

~t1;1 21 

~ I ~ 
iI 0 0 Q/ 0 Q/ 0 Q./~ 

2. WW1~'El fll'W'd bW'W1V1'Wn fl'dl~~1 fl 'l}6JJ'El'l fll~'16]'El 

, 2..J I iI I 

nl~~'1~'El~ln~I'W~'El~~~n~~ ~1~~I~ru'l1~h:w n1J~ltJnl~~~h~\l~'El1'Wt1~~U'W l~'Ellh:;liJ'Wf11~1'El\l
~ 'lI 'lJ . q 

I 9.1 I i/ 

~~~1Jb'Wll!?l~~t1~~tJVl~~I~ilin ll~'d ~1'W'druulV1Unf)'dl~~1 ~ru6jj1)\lrll~\l~'f)1~n1Jm~\lI'W
1 ~ 'lI 

1 

,I 
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Ltl ~,~a~atnll~11m 
(t1 lh;lJ1i1llfta~f 
(fj~, 

o· 
~ d. 
111l1~~11lU1 ,. 

fII'l'J.l1i'l';-'lJ'!t8~n"'l 

. i::u::;L'lft,1un l'~"'~1J 

• i"I'l1l-iMWl ... ,'("oiu~l-i1um 

·Lr;a..nru'lUf) Itt4".J-i'O~"'"UJn 

,,'),...-..ACjjhC!:nn, 

,·t::o::&'liI11vn.,.;;......"'k! 

-,·'..rui'b.a,iri~W,., 

- tIiJrvutn,i~"l.u.n 

- r.'U;\'lII...'ll.nJf~"'" 

.ffl"U.m.tn'Ui~'1lQn 

'lJiJl')aJmri-~um 

..-:; 

I i.I I I ", I i/
9.1 <V I 0 Q/ c!I d~' a.. 0 CV I 0 Q/.dt Q , 0 0 cv 

VI 'W 11Gj~1Gj ~ n ~:w fl1 ~-:J6Jj~'Vl~~~~1 J'CU1 ~ ~'Vl1 n 1 J'1Gj ~ n ~:w fl1 ~-:J6Jj~'Vl ~1'\..m1 J'fi11'W'J CU'W 1V1'W n 
i I 2/ 

fi1,)1:W~1 ~rull~,) 1911:W lnb1J~J'~lln1J'Yi~1J'b1J1th~:w'J~ ~~Vim~-:J1'Wri1'V1'W~ LlI'W;r~:w~ ~-:J ~'W ll~'JQI, q.J CU 

I '" I I

v'11 n 1 J'u'WVi n~-:J1 'Wu'WVi n ~1~-:J~~VlIGj~~1Gj1 J'b1J1 L~~'ll11thJJ'~:W'J~ ~~1'W~ 'J'Wn 1 J'~ 1 ~~-:J 
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I 

'i 
I 

, 
if.] " \11aa~atn'\.lnTH~ ; fi'1a'ltBe!:W!i-lJI,/!n.;1vhmon 

lifJ " t1mJ1a~a;Yltf j 

ttl , m1\laatJ~a;Yllf i: 
nfll 

,J; '.I 
lftlI'llf11"~'lItl 

.' 

,,' 

Lf!'lMLOI ' " 

" 

11tln;i1 
mlJ1N 

" , , 
.. 
CAD 

, ' 

~lmrn 

fl'lllJlhfit1.J 

i 

S~e I ',: colour 

00020401 001POPoOOl Polo001 red 1500 1200010 
0,540 

002SLSI003 SiackOO3 black 1000 221312010 

00030401 001 SHSh002 Shirt002 blue 500 
5fJI2010 0,000 

~IIOw 1000 

3.3.2.2 

l-J1,yh nl~~~fJ~ ~!l1J LfJ~ltJl1.'Wn1~i'l~!lr)~Cl~1J6jJ!l'l ~~~~!l~1'Wn~:w ~1 i'l~!l~~~~~l~rul b~!l 
I q q 

,yhn1~nl~'W~~'W~ry ~ t:l ~1J b~11~b~fJ~ ~~1~f1JtJ11tll~'Wnl~nl'VI'W~.snfJ'l LfJ~1~l'Vlf1J ~~~6jJ'f)~ bb~ 
q ' q 

~~~!l (?]~!lhJ t~tl eJl~~1'W~~:W1J'{1 bU~tl'WLLU~~~1tl~~L~tl~1'Wnl~~1'WfJruLfJfntJl1'Wnl~i~~!l 
ry(?]t:l~1J ~~~1:W1:i't:lb1J~tl'WuJ~~ U~~LJl'Vlr)~Cl~1J~1~'Wnl:i'~~1:i'ru1 vf~!l,yhnl~ihVl'W~rhl~b!l~

q • q 

b~'f)l'tXi:J~fJl:W~l?1V1~'W Lti'f)'l~,1n!l1~i:JtJ~r.rtl~'W1 b~llJ1L~tlfJ~!l'lvh1'tXLn l?1r1fJ1l.JlaJ LL'W'W'f)'Wl'Wnl~ 
iI 

~~~!lr)(?]Cl~1Jl~
q 
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:~:'-~~-'U. -----'ir:;~:::5~i~~~t;~'":;;,~~~m:~"---------., 

III ,,,,",tum,,,,""" '::::~~:~' 111 

' -j 1il~fi'U.y\dJ'U.i1u.l'ml'U.n1~Yhmtlm1fmh r;1~~~~~~~?-~1,t111~n~ild]'\4i1Ltl1'\4 (default) I ..unt'lJ .. J ;

P r 
-;1 mnlblUn1~~J;tl1'fl~~'UYh'livhm tl<1 rltL1~;~~}'\4~;1~~.i~~i11vnift~iliL'ti':r~1ni~ilLiI'\4i~~'(~erau't) ~ 
.---~---..----,--. --.--~__ ~--~------'-------r---------~------~ ~ 

,,~' i. f1!J~1:i ii
1'u~,.n"'111iKf'U ~ 

< ~/t I •. , .llhncu - L'ls'-)1h..~-rl/lqi\1,l fIr,'..:'.:..' ~ St}l~<~;·. .COI9~L . r.. 1'91q~Ulj')tt'" 
.J ' 

. LfiI"IlI Lot 

Pala001 red 1500 45 22/2/1900.00020401 001POPa001 

002SLSI003 Siack003 black 1000 45 

00030401 001SHSh002 Shirt002 blue 500 

_4 

2. VI'W1"'l'f)I?lJ''dfQH;~'f)Uih~'1n1J'~~I?l~~~'f)'lLJ''l'l1'W 

Vlih"'l'f)I?lJ''d'''l ~'f)U fh~'l n1J'~~ l?l~iJ~'f)'lLJ''l'l1'W dJ'Wn1J'1?lJ''d'''l~'f)U n1~'l 

n1J'e-J ~ l?l~iJ~'f)'lLJ''l'l1'WLI.t1 n 1?l1:W n~:w e-J~ I?l.tlru~ L~)tjl'Wn1 J'cW"'l1 J'ru1 n1~'l n1J'e-J~ l?l~iJ~'f)'lLJ''l'l1'W 
q 

~"'l ~cW1:W1b~1'Wn1 J'~1lJ'd run1 ~'l n1 J'!:-l ~ l?l~iJ~'f)'l LJ''l'l1'Wt~ L~tJ~ 1:W1 J'bl Ltl~ tJ'WLLLJ ~'l1 'WLi'f)'l 

~1'W'd'W'W,rn'l1'W LL~~ri1in'M~~'f)'l n1J'e-J~1?l1'Wn~:w e-J~ I?l.tlru~~'d LL 'Vl'W~"'l~cW1:W11~'Wn1J'cW"'l1J'ru1 
q 

t~ LL~~~1:W1J'bl n1V1'W~4SJllJ'l L~~1~i?l'f)'l n1J'cW"'l1J'ru1 L~'f)1~J'~UUiJd~:W,)~ e-J~b~~11'W4SJl,)'l L,)~1~ 
cW"'l1J'ru1niJ'liJ rh~'ln1d~~ ~ LVI~'f)L'VhlJ' LL~~~1:W1J'bl~"'l ~fu ~1i'l~'f)1'WLLI?i~~n~:w e-J~ I?lnru~l~ 

'I q 

http:LJ''l'l1'WLI.t1
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n1~fh~1" 

l£ Ii'fln1~tiii~.fIl · "t ___ n~lJHfitlnrn'l1 '':':::__._~E 

f.t tI~:Ii';ilHiurd ': 'II'),lnA1hnnV;~11rn1 ~~~~.~L! ~~ [E~~!l~=:i11 I .. .~~ffi1~.. . 1 

lf J. fI~1~IIDUH~A~i ' 
Load Profile of Shirt 

n .ll{Monlh 2) it.fI.(Month3) 

11 (l " "'I If " 'I!.l , tI """1 II' t'I ' tll .. I) ., "'l If iT ' ", , I) ., "'l ff " ~l , I) " ..q " n ~ 8 ; , ., " "q If " "01 , ., " ... " t'I '" , " " "" " " ~1 , ., .. "fi II if 01 

Load Profile of Polo 
n . 1I~Moolh 2) ii.fl.( Mol'lth3) 

- - .- ---~- --.- -_.--- --- --.-- _....,.......,...._- -------~-:-- --.- -.- -- .,..--_.- - - - - ~.----- - - - -- --.-- -' --- --.- - - ~."" 


--~:----- ----- - -~ .- -- - .. - - --,~ - - . ---- ._.----_. _- _:._----- _. _- -_. _-_. _.._-- _.. -_._. " 

, U " "'I rf " .,1 • I) " "'I " '" .1 , 0 " "'t fI 11 tI~ 'II (I " 111:1 If n ~l. ' I) " ''''\ " t'I " 8' , G " ..q " iT fli , I) " "I ff 1'1 ~n , " " "'l If ,I til , n ""'I fI t'I ' 01 

Load Profile of Slack 
0 ." .(I0I000.2) ii.ft .(Monlb~) 

" < .1 .. , (, . 1 • 9 10 II iJ 11 '4 IS 1/10 11 II " 1'0 11 n n 14 H 16 11 :.•11 I 2 1 .. ~ 6 7 8 9 10 II 11 I) (.. I) I~ 17 18 19 ?O ,U 11 2:t 1~ 2l ~ 21 2f 29 JO .11 I 1 ) , of 

~______:.L__ __ ___~c_----------------~:. -------~~'--------L__"___L___________ ___________ __~-

I I !V 

VI.w1"'l'el [9lJ''J'''l~'el1Jrh~'1 n1J'e.J~ [9lVll~ b'lJcwn1J'[9lJ''J'''l ~'f)1J b'J 'cnVll~'Wn1 J't:-J~ [9l bb£?i~:::i'W[9l1)'W6JJ'el'l ~'el [9l 
!V !V !V 1/ !Vut.! #('1bb£?ii'Wt9l'el'W#(~ bij1J~'W~'J'W bb~:::i'WI'l1)'Wlijuth:::n1)u 

~ 0 ~ 

J'1t.J ~:::l1)t.J ~ n1J''Vl1'11'WGJI'el'lVllJ1'''l'el 

-en~'11'W~1l_J1 J'Cl bU~t.J'WllU~'1 n1J'nl'v,'W~i'ell_J~~"'l:::tl1l_J11~'Wn1J'~1'W'J run1~'1 n1J'e.J~ [9l~iJ~'el'l
~ ~ 

t~'1'11'W1~ t~tJ~1l_J1J'CllU~rJ~LLtl~'11'WL~1)'1 ~1'W'J'W~Un'l1'W Ll~:::rh~nM:::6jJ1)'1n1J'e.J~t9l#('J bb'Vl'W~ 
"'l:::tl1l_J11~'Wn1J'~"'l1J'ru11~ 

i 
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(f} .. __ 

(~1 · lh:1I 1ft~io ;iw( .. 
(fi fI,'1'i"~tJHRa,.nf ti1 L~Ol jrl11il1f1U~f)":UilVULUUlh:nuU 

. 1 
fl1\ai)~.1N'Unl'l",a" 

L.··_·_····· 

r-; 

0002040 1 00 1 POPoOOl PoloOO l 

002SLS1003 SiackOO3 

00030401 001 SHSh002 ShirtOO2 

0.06 3.46 

3.62 6.84 

1213120 10 27/2/1900 91312010 613/20 10 

1000 2213120 10 2512/1 900 19131201 0 1813120 10 

1500 5I:lI20 1O 2512/1900 21312010 2612120 10 

' j 
1 

3.3~2 . 3 

I ~ ~ 

VlcWl~'f)'Vll'lI,~'f) n1'WnlJ'fu ~l~\l~tl t(?)tJihltJ~::;b~tJ (?)VlcWl~'f) nlJ'vll\ll'W ~\ltl 

1. 

I iI I I '" I 

lh::;n'f)1J~'Jtl~~nlJ'fu~li\l~'f) r'hlJ'Yll~~u~ln~li\l~'f) nlJ'~(?)nlJ'~'f)~'ll'W ~'lJ'UYl 24 
CIJ 

" I iI I iI 

VlcW1~tlnl J'bU ~tJ'Wbbtl\l'Vll\l b~'f) n tl en.~\l1'W~ 1l-J 1 J'rl btl~ tJ'Wbbtl~'ll~~\l 
CIJ 

'Vll'l b~'f)n1'WnlJ'~(?)nlJ'~rel~l'W "Vl1'f)vll nlJ'nlV1'W(?) ~~ nlJ'~ufhi'l~'f)~ ~tl\l nlJ' b~rel1~J'::;uu 
I 

~1'W'J mrhlJ'~~::;l~~u J''J3-J ~\l ~J'tl ~~ nlV1'W(?)~\l3-JrelU b~'f) btl'W;rtl3-J~1'WnlJ'tlJ'::;nrelUnlJ'~(?)~'W1~
" ~ CIJ 
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1\11>11.114 
,~ ~iI'n'?1~at~;ft; . 
rt...i>......: ~lall.3an1un1nt ,.. ~ 0worslcase o Besl case 

, 
nlb,tti~lnnlTfu,hiJ':e 

00020201 

02SL003 

00030201 01SHOO2 

: l~;~ ;'~-~'-"" '-'-'--"--'-'--'~ '~:?~!~~~ ' ~ :.~,. ~:::~,'; ~,,;, />,c;~,
l' <<i: 'omfJfh :'I ~pa":<u"t14 ~J:~.~~=:~~:~." .. "'- '~'"~~";
l :';,- ~? ,nmnnu :'1 11411';;'1~nn ! .. 

i'fl.011t11~~il. < 

~lai).Ulmun'·UIi v<x~,!-: < f ~ l\Ju.1J1Jnl'u.Rfl"Html1~lAdJ~m\ml'ULU-~ ... th:1J1i1",a 0 Worsl case 
> • 

,~11~ailyoffii..f: '{~;< ;»~ >;. :,.,fI O1nhtu1illHmuu Worst case 
,~~,}~~.,;" ~ ~1Y;<"\.1~~~t;l;r~~il~i"'r~~~!r-)·.Huta::~t)';1 .. .. ........ .. .. .. .. .. .. .. ... ....... .... ..... .. .. .... ... ................. . 

O Be'lease OM 

r~j~~:(f!~' . 

~~. 
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, 'l/ 

VI~'1~1 n l~Yi1 n1~'e)'e)n ll1J'U~~'U'U~,ru~'W'Wn1~~!?l~'W1~1'Wn1~f'U A1~'1~'e) lb~'J 
q 

4.1 

~'e)~~ ~'1 ~h.i~u'W~'e)~~~'W ~1'W6JJ'e)'1ll191~~t~'1'11'W ~'1 b'lJ'W~'e)~~~ f1'e)'W~1'1 fl'l ~~'1Yi1 
'IJ ,I 'IJ d!J 'IJ 

n1~n1V1'W!?ll~1~~~U1Jl~'e)fYJ1~~~!?l'J n ll~~~'J!?ll~'J1'Wn1~i:nll.hh~~'J~ e.J~ t!?ltl~'e)~~ ~'1 ~'W~ ~'e)'1
'IJ " 'IJ 

, 'l/ 

n1V1'W!?ll~'e)cW1~11~'Wn1~~1'W'J rull~~~~1~ru11'W~~1J'U iJ ~'1t1 

~'e)~~t~'1'11'W 
'IJ 

~'e):IqJ~t~'1'11~ tJ~~n'e)1J~'Jtl~'e):IqJ~19l1'11 ~'1~1~1'1~ 1-6 

~1~1.:J;1 5 -D'£l~~~1'1J11~.:J.:J1'U u.~~n~JJ~~ ~ilru";;1 u.~~~~1"1111~.:J.:J1'U~~~1~ 

PT1,PT2,PT3Plant1 

PT1,PT2,PT3Plant22 

3" PT1,PT2,PT3Plant3 

P1, P2 PT1 

P2PT2 

P3,P4PT3 

P1 


P2 


P3 


P4 


2 

2 

2 

2 

• 
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-i'lJ Pl 

'W'fl nron n~B'I~~'J'W6Jj'fl'l~'El:W ~ rr'Wbb~ ~b'J ~ 1vl1'11'W6JI'El'lL:i''1'1TW 1~bbn ~'El:w~tlnVl 'W 
, 'tJ 'tJ :u 

n1:i'vl1'11'W, rr'W'V1tJ~L:i''1'1TW, ~'JL:W'ln1:i'vl1'11'Wt?1'Elrr'W, i'JL:W'lth'l b'J~1~'1~ ~ t?1'Elrr'W dJ'W~'W 
q , 'tJ q 

n~:We-J~(9lncuoyf PT1 

~~ti~~(9l 

Vi:w 

P2 

01 

0100001 

' j 

..a ... • <V 1 . .r:,<V 

~1~.:I'VI 10 "ll'fl~~fl1'V1n'bt~"ll'fl.:l'nun.:l1'U 'U1.I.~~~"ll'UIWfl'U 

Vjljl flU 

~----1:U~tlU 
YiUn~1\4 -~ 2 

cS£: 
3 

I ; ' .•. .A) I. I ;'ct. )', + b ~.) 
104 

l 
10 

i: 1 ~ ~6 
0.94 

I 

11 

;.~.to 
1.08 

12 13 
: .. ... : 

14 
.. 

15 

I ·.·· · 

16 

12:08 

1.06 

'': 4g{r 

0.99 

. ~·33 

0.80 

r .. • :::••"?,, 

0.87 0.84 1.05 

.",," .. ::0, 

1.00 

:';;it1 
I ';,·::,,:·,;;, ' 

0.85 

J S;89 

115 

89,?! 
1.14 

23:83 

0.69 

10.86 

118 

22.40 

0 .83 

0.97 1.14 1.14 0.87 1.17 0.91 0.80 1.17 0.86 0.77 0 .71 0.80 0 .81 0 .84 0 .94 0 .89 

1.12 1.05 1.09 0.74 0.89 0.78 1.03 1.18 1.08 1.14 0.75 0.74 0 .77 0.70 0 .68 0 .67 

0 .66 0 .94 0.70 119 1.17 0 .92 0.72 0.74 0 .87 1.02 1.18 0 .71 1.12 0.67 0 .86 0 .76 

0.95 1.09 1.14 1.01 0.74 1.02 0 .72 1.18 0 .98 0.72 1.08 1.19 0.79 1.04 0 .73 1.01 

1.18 1.06 0 .86 0 .87 1.02 0.90 0 .85 0.73 1.04 0.67 1.13 1.10 1.04 1.17 111 0 .89 

1.09 091 1.17 1.02 0 .71 1.05 0 .90 0 .68 0.75 0.66 0.81 1.08 1.18 1.08 1.08 0 .95 

' j 
1 
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' j 
~ 

.1 

SH 

PO 

SL 

PT1 

PT2 

PT3 

PT2 

PT3 

PT1 002 

PT1 003 

PT1 004 

PT2001 

PT2002 

PT2003 

PT2004 

PT3001 

PT3002 

PT3003 

PT3004 

2 

3 

4 

5 

6 

red 

green 

yellow 

calm 

blue 

orange 
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~T1 st)Ae001 

PT1 st)Ae002 

PT1 st)Ae003 

PT1 st)Ae004 

PT2 st)AeOO1 

PT2 st)Ae002 

PT2 st)Ae003 

PT2 st)Ae004 

PT3 st)Ae001 

:fT3 s~eOO2 
\ 

fDT3 st)Ae003 

PT3 st)Ae004 

400 

550 

380 

450 

300 

250 

200 

300 

250 

200 

200 

150 

\' 

~1~1,:j~ 15 i'flJJ~L'J'tnJJ1~~'iii1lJ"ll'fl,:jLL~~~.ff'lJ~'fllJn1~Lfj'U;ilJ~hlJ.... .... 

lln 

1 5~erlnT)lln 12.08 

2 L~u1l1::neJulln 46.75 

3 L~tJull~ltJlln 6.33 

4 Vl~nlln 5.03 

5 5~lln 2423 ,w 
6 L~uieJU1eJulln 26.80 10 5~erlnTdfltl 13.50 

7 ~~!lulln 10.83 11 L~U'wm1tl 9.70 

8 LU1!1ulln 8.61 12 l~tJU'W 15.89 

9 iu~lln-fltl ~ ; . 2.92 
1 

13 L~'Ull1::ntl'U!lU ,I 89.37 

14 L~Uitlu!lUfltl 23.83 

15 L~tJ~lU'W 10.86 

16 L1l1::r-1~1Jll ~l[Jlln 22.40 

290.04 39.09 329.13 
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: j 

~ 

~1'd1"1~ 16 i'el~~.ff'1J~'el'U n1'd~~ ~LL~:::L'l~1~1 ~'d~1'U"lI'el"l LL~~:::.ff''U~'el'Un1'dL~utl'd:::n'elU 
~ 	 ~ 

3 L!JWfll.J CP 51.63 	 2 L!JWnU'lJl1 60.01 

4 ,)uU"'j~mmrl FUSE 15.62 9 L!JUU-;:;nm.ill'1Ul 

5 ~>lLL~~,nu'liliJ 21.07 10 LUULiltJn 

26.77 11 L!JU'li,)Uflil 

7 L~l::r~~lJi.'IltJ 55.55 12 L~tJ"ltl~LL'lJ"It 

a Lfju~~m:;Lth 80.90 13 L!JULilLL'lJ"It 

14 L!Ju'liilm ~u.'lJ "It 

15 il011~IL'lJU 

16 L!JULilil~ 

17 L!JU'lJflU ll'lJU 

18 L~tJU'!lliJL~O 
~ _ J' 

19 \tJUWU"iil mi.'lO 

20 L~l:r~~lJ"il 

21 ~"oillLl'Ili~n"i:~1J 

22 ~01m:~lJi.'IltJ'flil 

'j
51.63 	 259.92 

81 .91 

74.91 

79.21 

74.42 

29.77 

111.16 

5906 

31 .82 

83.96 

85.18 

62.91 

69 .82 

21 .69 

51.15 

76.36 

993.33 1304.88 

. 
~1'd1"1'~ 17 i'el~~L'l~1~1~'d~1'Umi1.'Un1'd~~~"lI'el"l'dtlLLuu 

~ 

PT1' 001 

PT1002 

PT1003 

PT1 004 

PT2001 

PT2002 

PT2003 

PT2004 

PT3001 
ii 

PT3002 

PT3003 

PT3'004 

~ 	 ~ 

21.78.8 

2258.8 

8.8 20.1 

23A8-8 

13.65.0 

14.25.0 

14.65.0 

14.05.0 

2710.0 

3210.0 

3811.5 

3311.5 
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PT1001 M1 Stly1e xxx M8 Styie xxx 

M4 StYle xxx 

M5 StYe xxx 

M6 Sty1e xxx 4 

PT2002 M3 Styie xxx 

M5 Sty1e xxx 

M6 Sty1e xxx 

M7 Styie xxx 2 

M10 Sty1e xxx 3 

PT3003 M2 Styie xxx M6 Styie xxx 

M5 Styie xxx M9 Styie xxx 

M10 Styie xxx 

oj, 
/ ~1';11-3V\ 19 i'fl~~ltlU.tJ'U1~'l~'U1.'ULL~~::n~:IJ 

RM001 M1 Sty1e xxx 

RM002 M1 Sty1e xxx 

RM003 M1 Sty1e xxx 

.M2 RrvD04 rv12 Sty1 e xxx 

RrvD05 M2 Sty1e xxx 

..M1 
oj , 
.f'K2 

~M3 

rv14 

\ 

M5 

12 

14 

10 

5 

5 

10 

12 

7 

• 
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!I/ 

~rel~~~nfh 1J~~nrelu~'JtJ~rel~~(~h'l1 ~'l\.1 

PT1 

C001 PT2 

PT3 

PT1 

C002 PT2 

PT3 

PT1 

C003 PT2 

PT3 

PT1 

C004 PT2 

PT3 

PT1 

C005 PT2 

PT3 

20 

25 

15 

10 

10 

10 

5 

15 

10 

10 

15 

15 

5 

5 

5 

i 

I 


1Pl1'i1.:j~ 22 -n'fl~~ R'l13JiilPl'VI~'U1 'Un1'ib'il'i'illn1'V1'U 1Pl~.:j3J'fl1J LL~::L'l~l'lh'1 'U nl'i"ll 'U~.:ji'UR1'i11nL'i.:j.:jl'UL'l.Ji.:j~ n fll 

C001 

C002 

C003 

C004 

C005 

.. ' 

PT1 

PT2 

PT3 

PT1 

PT2 

PT3 

PT1 

PT2 

PT3 

PT1 

PT2 

PT3 

PT1 

PT2 

PT3 

o 

o 

o 

o 

o 



79 

4.1.2 

'j3 

1 


.1 

4 


5 


M1 

M2 

M3 

14 

22 

12 

'l.I 'l.Icv 

29 

~5 

13 

'l.I 

17 20 

24 27 

18 11 

14 

29 

12 

4.1.3 ~tllJ~ ~ J'1J~1'l1,VI:W 1 
.... 'iI 

'lJ 

~tlJqj~~rU~1'lbVl:Wl1h~n!)u~r;)tJ~!)Jqj~lYil'l1 ~'lll 

'j 

1 


.d Q.I 0<1...1 ca.. t,.IQJa" 

li41'i1.:JVI 25 "lI'fl~~n1'GHn1~t:.I~j;J"lI'£l.:J~~\J~1.:JL'UJ1 

44 .31
0.75 102.1330 
 65.64 

61.270.70 61.27 61.272 
 30 


113.02 49.030.83 72 .64 
3 
 30 


55.53 128.000.94 82.274 
 30 


46.67107.570.79 69.145 
 30 


PT1 

PT2 

PT3 

45 

30 

60 

1 

,I 

35 

25 

45 

30 

25 

48 

28 

30 

56 

30 

28 

60 
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,/ 

\ 

~1~~~ 27 -n'eu.J~rh1"li'~1~1tm1~~1~L'VI~1"l1'£l~~f'U~1~L'\.Un~1~mhHJ~IPI.il0A"'~IPl'£l~n1~ 
~ ~. 

PT1 270 
 300 
 280
300 
 350 


)10PT2 230 
 250 
 150 
 180 


PT3 170 
 150
180 
 200 
 200 


rll holding cost (Ul'VlIi,n.!rJtJ/rJ'W) 

56.250 43.125 

2 

31.875 

.j 


1 


" 
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4.2 n1"af'lli'fl~~fl1i~;A''fl
III 


" 


, 
.:S 12/"" 2/ 2/ "" 2/ 2/6j 2/ 2/ 0 2/

L:Wifl l')J''U6jJ®:W~ fI,)1:W lPlifl,:m 1 J'~'Wfl1 t:-J b6Jj J'~'U'U~ ~~ ifl'l'Vl1 n1J'1PlJ',)~ ~ifl'lJ6jJifl:W ~ 
" 'lJ 'lJ 'lJ 

, ~ ~ ~ I ~ 

~n ~h ~ifl:W~J',j LL'U'U t:-J~ IPlnru~ LL~~vh n1nLn16jJ/~'lrh~ifl:W~ ~1 n-w'Wvh n1J'~'l f>i1~'f):W~ ~1~'l~ifl 
'lJ 'lJ 'lJ 'lJ 'lJ 

I .. I I 9.1 , I iJ I 

L~1~ J'~'U'lJ ~'ltlJ'~nifl'U ~,)tJ 'L~6jJYl ~1~'l~ifl ~'WYl~'l~ifl ~'e) ~~l')l'iifl ~ifl:W~ n1J'~l')l'iifl J'1tJ~~L~tJ l')
'lJ 'lJ 'lJ 

00010101 1/1/2010 

" " " , <V <=I ~ 

,)'\..l'Vllr1tNn1~':i1tJn1~ . " ' t1hJ1~ .Sty1e . ',.' "'; ;.,,'" 
~tifhsize .·, ....~ : ., colour .: ..." 

180PT1003 Yellow S 

300Yellow M 

"Yellow 120L 
I. 5/2/2010 

180S: blue 

300M:j blue. , 
, ~ blue 120L . 

120PT1 001 Yellow S 

200Yellow M 
r 
'yellow L 80 

1212/2010 
120. blue S 

200Mblue 

80. blue L 

~t1;1 30 -n'eU,J~Hhk.!J=i'ilv1~-:lR1L-n1~~'U'U -l'Uv11/1/53 

.', 

• 
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~ '. 

tfhnnl, CRD 

,.(.. : ·'.c...; ' . . '. 

00010101 01 SH003 PT1003 Yellow S 180 

M 300 

L 120 
5/2/2010 

blue S 180 

M 300 

L 120 

02SH001 'PT1 001 Yellow S 120 

M 200 

L 80 
12/2/2010"j 

I blue S 120 
./ 

M 200 

L 80 

fI~1J1Ii1R'l!'II'iH~nR1 

- y:;u:;L'ltnlwn1yi;iflui'il 

-m1lJ~lwn1ri~~~~1Wl1 

- tlhnlUn1ri~~'il~~1Wl1 

rh'~U;U'll'il~A1~~'il;N'''1H\li 39 

0 .460 

b~'el r1:i'lJ bn fu6fl1 'Wn'l :i'1J:i'~:W'J~ (:.J~ ~'li\l~'el ~\lvl'l n1:i'~~n~:w ~1i\l~'el b~'el\J111J
q 

I I!V I!I/ I !I/ I !V 

cW~1:i'n<n1J:i'~:W'J~CJ~n1:i'flJfh~\I~tll'w.y]U:i''ellJn1J'1h~:w'J~(:.J~ ~'el 1 t)'W b~tl~'Wt)'W~\I\J1~1~\I~'el 
I g", g", I ,., I 

Yh;r'l:W1~\lVi:W~ll'Wt)'W't!'W:W14'(?)n~:w t~tJih.wtJ\I~1~\I~'f}b~tJ'J ~\I:i'1JYl31 
q 'U 
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L~'ll~rh;-l;'tl L~'JJVl Lot ' "~~ , ' :ntlmr ­
~1vnrn 

,~ 

0001 3001 01SH003 PT1003 1200 5/2/201 0 
0.460 

02SH001 PT1 003 800 12/2/2010 

4.3 

2.- , 2.­

~';)'WUdJ'Wn1J'17lJ',;)~ ~!lUm:w 1 ru~'W~1 fl-:J rl~-:J 17lJ',;)~~!lU b,;)~1.w11'Wn1J'i-:J~lf) 

rrI7l ~ ~U b'J ~ 1~1~L 'Wn 1 J'e.J ~ 17l6Jl!l-:J bb~ ~ ~i'WI7l!l'W bb~ ~ ~ 1'W'J rullJi,;)-:J b'J ~1 ~ 1V1fu e.J ~ 17l6Jl!l-:J bb~ ~ ~~!lq • 

17l-:J1'W b~!l~~ ~1~ lu'Wn J'!l1J b'J~1L'Wn1J'17lJ''J~~lf)1J n1~-:J n1J'e.J~ 17l6Jl!l-:J LJ'-:J-:J1'Wlb~~1.h~:w'J ~ e.J~ n1 J' 

~!l-:Jn1~-:Jn1J'e.J~17l 

n1J'e.J~17l bb~~6Jl,;)-:Jb,;)~1~1Vlf,je.J~Wll!l-:Jbb~~~~!l17l ~-:JnJ~ 32, 33 lb~~ 34 17l1:W~1~1J
•• 'lJ 
~ i 
1 

,i 

00010101 01SH003 

02SH001 

PT1003 

PT1001 

1200 5(2(2010 12 

800 121212010 12 

18/1/53 

18/1/53 

I i-' I I I g., 

rrl7ltl~1JI?i'Jbb'Vl'W L'WVlU ~!l M1 ~-:Jlu'Wrr[?]tl~1Je.J~[?]lVl:W ~-:J~l'J~1u11'Wn1J'~-:J~!l 12 rr'W v'iln1J' 
q q 

f)1'W'JruVl1l'J~1~1~'Wn1J't:J~l7lu~~~i'WI7l!l'Wu~~6Jl'J-:Jb'J~1~TVlf1Je.J~[?]6Jl!l-:Jbb~~~~lf)1?l L~!lU1Ihn~ 
I . 

1 I 

1'Wn1J'[?]J',;)~~!l1Jfl'J1:WLu'Wl,j\.~'Wn1J'e.J~17l1~e.J~~-:JJ'tJVl33 lL~~ 34 
'lJ 
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,. "" ~'lfl1~·Hil\m11t.jf1 [;) 
>. 

CRO~ t1hnru 
'. 

~ft~1'I1~~~t:l Ll'I'IlYi Lot ~1Um1 Liiuth::n t:lu 
itivi~'lU('iU) ?'l~('iU) 1'll.J(,)U)fifV1('iU) 

, .... 

'. ('iU)
',' 

00010101 01SH003 PTl 003 0 .7 1 0 .941200 5121201 0 1.47 3 12 

02SHOO I 1212120 10 0.48 0.63 1.06 2.16 800PT 1 001 :: 

.1 

U'l,~1ii1i-.l~t1 Li"I,Yil-ot 
" 

.' 

,'1tJn1' 

,.,":'.'.... 

" 
W)J1Cl.1' 

'.' ' i,: .'( ; 

eRD 
.., 

:, 

,. 

" . ES 
, 

.',' 
.LS ' 

., 

LF . 

0001 0 101 01SH003 PT1003 1200 5/2/2010 211112010 7/212010 9/2/2010 

02SH001 PT1001 800 12/212010 21/112010 31/1/2010 21212010 

!V 

~'d't.ru~ ~.yh nlJ'!?lJ''d~~'f)iJ r1'dll-J ~tl'Wl1Jl~'WnlJ'~~!?l LL~r.lt:nl1J~~lnu,~, fl'd J' 
I i.I I I I i.I !lI 

~~ nlJ'rllJ ~'~'l~'f)'f)th'llJ' l1X~ ihlJ'l-Jl nVl~ 
q 
~ L~tJiJrhlJ'Vll~fiJ~ln ~'~'l~'f) Ltl'W~'d~1'~~,~~flJ 

I !V !V 

~1'f)1J~ L~D~'~'l~'f)t!'W 

,. 

~1 n nlJ'!?lJ'1~~'f)iJ6Jl'd-:J Lr.l~l~,~fiJ ~~ [W1J'f)'l'Vln~'el!?l L~tJ~~lJ'rul LmtJ1J bVltJlJ 
q 

~'W~ ~l-J~~!?ll~b~'d~~ 1''W~~~'l~~!?lifl~~ bb~~1''Wnl~'W~LijlJb~~~ifl~~ ~l~J'~tJ~b'd~l b~~'f) L~tJ'l
q q q 

'Yi'f)~~~~~!?l!?l1l-JnTVI'W~~1'f)1~ ~:;l~n~l-J'll'W~dJ'Wl1Jl~l~'WnlJ'~~!?l~-:J~~l1J~~lJ'rul'Vll-:JL~1)n
:1 q 

1'WnlJ'flJ ~li'l~1) bL~~n~l-J'lfl'W~~~t:nl1J1JJ'~l-Jr.l~~~~1)'l nl~'l nlJ'~~!?lG1J'f)'lLJ''l'll'W ~'lJ'U~ 35 
q . ~ 

00010101 01SH003 PT1 003 1200 21/1/2010 71212010 912/2010 0.460 

02SHOOl PT1 001 800 21/1/2010 31/112010 21212010 0460 

nl J'!?lJ'r.l~~'eliJnl~'l nlJ'~~ !?lG1J'f)'l LJ'-:J'll'W ~~vh nlJ'bbtJ n~'el!?l-:JI'W~~~~~IJ'rul 
!?l1l-Jn~l-J~~!?lJirusy]bL~~~~~1~iJ~'el!?l~~~1J'rul!?l1l-Jnl1J'r;l'el~'t.btJLr.l~1~1~~-:JJ'1J~ 36 

q ~ 

W 1.4700010101 01SH003 1003 1200 51212010 21/112010 91212010 

1.0602SHOOl ItTl001 800 12/212010 21/112010 21212010 
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!V 

~1 fl,r'W~~1~ru1 n1~'ln1~t:-J~ f?lb 'W6JI'd,:j b'd~l~1'VI;:iJ t:-J~ rWlI'f)'l,:j1'W ~'f) ES ~'l LF 

b~'f)~'f)'l rh~'l fl1~t:-J~ f?lb ~n1J~'f) f?l'll'WbbiJiJ Backward schedule ~,:j~tJ~ 37 bb~'d~'lv11 fl1J'~J'U 
~ q 

2553 Load Profile of PT1 
fl.l'l.(Month2) 

I 2 •.3 4 5 6 J 8 9 15 16 17 18 19 2G 21 22 2) 24 25 26 27 28 

00010101 01SH003 PT1003 

02SH001 PT1001 

o 

o 

1200 9/2/2010 9/2/2010 

800 2/2/2010 212/2010 

91 fl~tJ~~ b~'W~l n 1V1'W~~'l J'f)iJ~'W~1~1~'f)~Jl1tJb 'Wn 1V1'W(?)~ ~ fl fl1 r?1'f),:j fl1~~'W~1 bb~ ~~ 1:W1 ~b1 
CjJ . CjJ CjJ 

b~~~l~'l:W'f)iJl~ ~'lt!'W~'ll~r?1'f)'liJ fl1~~~1~ru1'Vl1,:j b~'f)flb'Wfl1~;:iJ ~li,:j~~ bb~'d'V11 n1~~1'W'dru 
I I I !V I 

nrll~Vll~;:iJ~ln bb!?l~~~ttll?lbb~~n11~6JJ'f),:j ~1~'l~'f)1~t:-J~ bb~ ~'l ~'l~tJVl 40 
• CjJ 

; (;I1';11~~ 39 'lI~t11'U~~JJ'il1JihJfi11'U~ 1/1/53 
~~~~~~~~~~~~~----~ 

00010101 01 SH003 

02SH001 

PT1 003 

PT1 001 

1200 9/2/2010 12/2/2010 

800 2/2/2010 5/2/2010 

000101l')1 
1 

01SH003 

02SH001 

320000 
776000 

456000 

'j 
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