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• (Design of A. Planning System for Production to Order 

in a Garment Factory) 
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llt:-J'Wnl J't:-J~ !?l~'W.yh l~tJ1 n ll'~~l~l'd~l'Wl'W lti'e)-:J91 n~i19~tJ ~h~ 1 ~ rX'e)~tJl:Wl~91J'D,n dJ'W 

~1'W'd'W:W 1 n ~-:J ~'Wnl J''e)'e) n II1J1J J'~1J'U nl J''d 1-:J lle-J'W n 1 dt:J ~!?l!?l1:W ~1 ~-:J~'e)1'W~1 'W~~tJ ~ 9 ~ IILJ~ 
i199tJ~rX'e)~~91J'O,nl'Wnld~l'W'dru~l l'd~l~~'e)~l~t:-J~ !?l9~~~'e)~1d~~1'W'e)'e)n dlw 4 n~:w~~n1 A'e) 

1. i19~tJ Jl1'Wrh ~~ n 1 J't:J~!?l 1,6J1'W fl'd 1:W ~ 1:W 1 J' 1:1 1 'W n 1 J'tJD U~~ 1'W~'f)~ 'Wirn~ 1'W l'd ~ 11'W n 1 d 

tJDU~~l'W'Wirn~l'W 2. U9~tJ ~l'WrJ~~ ~1J l6J1'W rh~'W(?l nlJ'furJ!?l ~ ~1J m:Wl rurJ!?l~ ~1J~ rX'e)-:J nld 
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~~nnlJ''dl\1ll,~'WnlJ'~~I?l~~n ~\I'VI ~MD1'W~'e)tr'd~'e) 1.2.3.1 0 nlJ''dl\1I.I.~'WI.I.~~nlJ'9C?I~lJ'l~ nlJ' 

~~ ~ I,l~ ~~tJ LI.1J'U n 1 J''d 1~ Ll~'W~ dJ'W'e) ~1 'W U9,U'W \11 'W~~tJ ~lJ1ll,tl~ 1,1.'W'd ~ C?I 'e)'f) n L1J'W 3 ~ 'd 'W VI ~n 1 
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~TW~ 1. nl~~if)U\.-nJltJl~flUt:i'-:J-:JI'W ~~~~I~rul~1 ~Ur)'n~~I~'1J dlwm ruGVl1'Wnl~~if)Uv!lJltJ 
• -:Jl'Wl~flUt~-:J-:Jl'W 

~TW~ 2. nl~r.r~~1 ~u-:Jl'WJlitJl 'Wt~-:J-:Jl'W~~tJ'd fl'W t~tJt11~finln~UUU~I'WiUif)'W~Ul'd ~~-:Jtr'd~if) 

1.2.3.8 lJl1h~tJn f71'fl'Wnl:i'r.r~~I~U-:Jl'W1l1tJl'Wt~-:J-:Jl'W 
q 

~~'W'VI1-:J Jl'dtJ nl~W~ n LU~tJ'W~ ~~-:J~~V!~I-:J b~'W'VI1-:J~ bl n ~~if)n lJl1h~tJ n 19i1~nl~nl~~~U-:Jl'Wl 'W 
q ~ q 

!I/ !I/ I I !I/• ~~eJ'Wnl~eJ~ 1711'Wr1~-:Ji1~-:Jtr'd~;if) 1.2.3.9 I.~if)1~~1 ~u ~beJ'Wnl~eJ~f71lhb~~'VIfiJll~lJln~-:J~'W bl.~~ 

I I I I !I/'!I/ !I/ 

~-:J'Vl~'MDvhntJ'd~if)-:Jl'Wnl:i'~~r1~-:Ju iJ~ltJ~~b~tJ~~-:Ji1 . 

1.2.1 r1'dllJv!lJl·tJ~rel~nl~r.r~f711~I~nl~eJ~f71 

nl~r.r~f711:i'1-:Jnl~eJ~f71 iJi!n1r.rtJV!~ltJ'Vh'W1Jll:\X~ltltJllJltJ ~-:Jn Baker (1974) : 

nl:i'r.r~17l1~1-:J I.tl'Wnl~r.r~~:i'~'Vl~~t.nn~JlltJl'WI.'d~I~iJif)~ 1.~if)nl~~II.U'Wnl~t?il-:J 1 Prabhu bb~~ 

Baker (1986): nl~~~ 17l1~1-:J bU'Wn~~U'd'Wnl~~if)-:J nl~nlV!'W~ b'd~ll~lJ ~'Wbb~~~'W~~ 6JJif)-:J nl~ 
q 

Yll-:Jl'W~b[9]~~-:JI'W ~ 1V!~U b~iif)-:Jr.rn~l,b[9] ~~1,01~'if)-:J t~tJun ~ nl~~~17l1~1-:Jt!'W~~bl.~ ~-:J eJ~1'W~U6JJif)-:J
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~ln~~~ (2) ~if)-:J~llJl~bleJ~~~'W~hlJlI7l1lJnI'VI'W~b'd~1 bL~~ (3) nl~I7lif)U~'Wif)-:J[9]if)r1'dl~I~if)-:Jnl~
q ' j . 

1 

~if)~~n~hlJlif)~I-:J~'d~l~'d .! 
~ 

nl~~~17l1 ~~-:J nl~eJ~ 17l~~hh~~'Vlfi1l1'VH~I~I~blY]11JlVl~ltJ1fi fl'fl 1finl~'Vll-:J 

r1ruf71 f'l\1~ f71f u,~~1finl~'VI1~n'd~~ ~ n bblPl~IV1~U-:Jl'W~r.rtJn9~dJ'Wnl~t11 nD IPll-:J16JJ'fl-:J1finl~'Vll-:J 

n'd1~~n lJl'iJ~~tJ n 17l1Ail~L~1 flUU ruVlll'wnl~~if)ut.nntJ-:Jl'Wl~flU t~~-:Jl'W nl~VlleJ~~~fiJl'dtJ~fi 
q ~ 

n'd1~ ~n9~lJleJ~~~fidj'W~t.h~if)19 ~~ eJ~~~fil.il'W~hh~if)19,!'W llJ~l)Jl~bl~U~rel-:J1Jl~ 1 Lil'W 

eJ~~~fi~~~~~ ~~~finl~n ~1~I~blViI eJ~ ~~fi~rel~uruVll~iJ6jJ'W1 ~1VI rut~tJllJ ~rel~l~ 1.'d~lnl~
q .., ... 
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' . q 

..::::;:::.c./" ~...::::::::to":::::::' 

1.2.3.2 'JfmIJfYJJ'~ffln (HEURISTICS METHOD) 

~'WVl1 ~1(?]'fl1J~1 n ~'f)~~~iJ~'W11?)1Vl blj:hlln 11~ lll9liJ~'f) l~tJ~'fl~1 (?]'f)u~l~dJ'WL'wtJ'l ~1 [9l'f)U~~ 

bYht!'Wl:l--l~'Wu'W~1~~~~~ I?) ll(?) Lti'f)'l~1 n~1iJruVl11'WU1'l~n'trbW~t!'W1Vl nhnn LL~~dJ'Wltll:l--l1~~
q cv cv 

~~Yil n1:i'~'WVl1 ~'JtJ~fi n:i':i':hI ~1 n:i'~1J'J'Wn1:i'~'fl'l~'J1~ ~n~'l dJ'W~'l~~1 dJ'W 'W'fln~1 n~~iJ nl:i' 

~'W1)l1llUU~'J~~~n ll~'J U'liJ~ n~'lVl~'l~~1 ~ru ~'fl ~'J1~ ~nY1'l ni'W ~'lVl:hl1tJti'l~'l ni'W~'VllVltJl~ 
I cv 

1'Wnl:i'rJI?)~'WI L91~'f)'l f1'J1:h1 btl.i.! ltJl~l'Wnl:rblfliJ rUV!I~'l~~ll~ L91'l ~'J tJ ~'J l~~ ~fin1:i'~'l n~1'J~ ~ 

n:i'~Yil1~tL91tJnl:i'~~I:i'bWl~'l~fin1dltlbLUU(?)I'l 1 ~1~1'Wn1nlni1'Yvl1 cu ~bll'W~Vl~'l~1~~ 
~1:W1:i'blllniJruV!11~[9l1:h1~ ~~'ln1:i'Vl1'f)llJ t~tJ nlVl'W1?) lthJ~IVlirn~l~n1JnldLbniJruVll~'f)'1 LL(?)~~

cv • cv 

~fi ~1V1irnLV!~1~~~~nlL~I?)\l~'JtJ!?l'JL~~~nln1J1tJn'JtVl'W~19l1'l 11'Wn:i'~1J'J'Wnl:i' f)'WV!1 bb~~r)1 
g,., , I ~ 

LVl~1t1~~Lil'W~'JY11~'Wn1dtl~~:WlCUf1'Jl:h1 ltl'WltJl~~1 L~'W'VI1'lY1 ~1'Wt Vl'WI?)U'W'1~iJ r1'J1:h1 ltl'Wltll~ 

1 'Wnl :i'cW11JJ~V!'W'VI1'l nlJ'lLniJruVl11~:hI1 nU'fltJ LLr111i1'W~ ~U:i'~~'l rf~ bbVl'11'1~'fl'l~'J1~~ n Y1'l no]'Wn
'll '" q 



5 

.. 


~ Il ~1 A 'd ~ b~ 'e) n b ~ 'W l ~ 'W 'V1 '\'11 VI 'W n 'e) 'W 1'W n ~ ru. ~ iJ b ~ 'W 'V11 'Jl-J 1 n n ~ 1 VI tl'J b ~ 'W 'V11 '1 rJf 'e) '1 b~ 'e) n 

n ~~U'd'Wnl~r1'WVlll\'lJlJ~'d~~ ~ n t~tJun~b\'~'d~~~'e)'J'e)1 ~tJ~'d~~ ~ncW'J ni'W vll1~nlnUlU b1JVll 

Vltl'J 1 ~~~vf~'e)1l-pM'W'e)~ nlJ~'d1~ ~ ncW'J ni'W~'Jt1'Wnl~01'WVllb\,1JlJ~9'JllJiJ'e)~1~dJ'WVI~n1h~n'W~1 
, , I !V !V 

~~1~~'JYlllJ~'e)'f)nl-Jl~'dtJ\'VI~tJ\''e)'lb:i'19'J~tJnnl~ A'WVll\'\'lJu~'d1~~nt:t~1 Weak Methods V11'f)
.q 

1. vll'Jl'W~l~b'd~IU'e)tJ~~~ri'e)'W (Shortest Processing Time, SPT) Atl 
, q 

'l1'Wl~~l~ 1.'d~1 nl ~vl1'lI'WcW'e)tJ~~
q 
~ ~~l~flJnl:i'4'~ b~h Li~j'W~'W~lJ\'bfn \'\'~~~~4'~ 

, 
2 . \'~'e)n'Jl'WYliJnT\iI'W~~'ll-JtllJ\'~'d~~l-Jl.yhritl'W EDD (Early Due Date) 

" q 

3. First Arrival at the Shop First Served (FASFS) L1J'Wnlft1tl\''e)I\''d~1 

1'Wnln~hl-J16jJ~'l'Jl'Wl'W Shop l-JldJ'W\''d~11'Wnl:i'~~(Yll:i'1'l nn1J~ Lead Time 6jJ'e)'J 
\ 

nlftJ~(Yl'Wl'W ~~l~fi~ 

Q/ I 0 I .::::Y t 0 

4. f1Jn'e)'W'Vnntl'W (First Come - First Served, FCFS) VI~tl l-Jln'e)'W'V11 
I · I I I 


, ' ,dj aI i/ ai, dj dj IV 


n'e)'W (First In First Out, FIFO) n~I'dr1tl 'l1'W'V1b6jJll-Jl'VlVl'W'dtJ'lI'WVI~'e)bAf'e)'J~nf ~~ 

, 
dj 0 alaI"~ 

5. MWKR (Most Work Remaining) nln~'e)nnlf'V11'Jl'W 'V1l-Ju~l-Jlru 

'Jl'W~tJ'lllJ \,~~~ l-Jl n ~~ 
q 
~ n'e)'W 

6. LWKR (Least Work Remaining) nln~'e)nnlfY]I'Jl'W ~iJml-Jlru 

'l1'W~tJ'lllJ \'~~~cW'e)tJ~~ ~ ntl'W 
\' q 

, , 
, dj alai 0 

7. MOPNR (Most Operations Remaining) n1n~'eln'l1'W 'V1l-J~I'WTW 

~'W(Yl'e)'W6jJ'e)'l'lI~~tJ'IllJ b~~~l-Jl n~~ ~ri'e)'W 

8. AWINQ (Anticipated Work in Next Queue) dJt.mlfl~ Priority 6jJtl'l 
!V !V 

'l1'W t~tJ~'W'e)~nlJ'Jl'Wl'W ~'W(Yl'el'WnlfY]I,:n'Wtl~hJ
'lJ 
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9. FOFO (First Off First On) dJ'Wnl~l~ Priority rltJ'lI'W~nl~'l~~l~~~ 
" 'V 

~1 nVl ~ 
q 
~ ril1'Wl01111'l~nJ'~ ~~l1~'Wn~I'lI'W,r'W~~J-J1~'l1'W Queue 

, 
'V Qj 0·, 

'W11 trVl ~ ~ J-J l'Vnn 11 'W 
q 'i 

I 

,I , 

11. MST (Minimum Slack Time) dJ'Wnln~l1n'lI'W VliJl'J~llVl~l1 (l'J~1 

12. RANDOM (Random) dJ'Wnln~l1n'lI'WlbtJtJ~J-J 
q 

1.2.3.3 

, , 'V 

~~nnl~~~~I~tJ'lI'W n 6Jjtl~ 1,xlf1111'l~n~ 1 Lfl111'l t~tJf1ru~J-J~~'W~I'W~l1'l 
q &.9 

b'd~1 t=O 

i 
" 

2. 'l·I'Wbb~ ~~'l1'W111~ iJ b'J ~ 1l(?i~tJJ-J'lI'W~I'l rl'W ul?i b'J ~1 bl?i~tJJ-J'lI'W~l1'l Lb~ 

~~'l1'W~~1~ btJ~tJ'W 1~~I~~~~tJ~1 ~tJ nl~vll'lI'W'flth'll~ ~'lt!'WI.'J~11.(?l1tJd.J'lI'W ~ ~ 

~'J~-Jl1~1'Wb'J~IUn~'lI'W 

3. fnMru~l?lI'l 1 ~11'l'lI'Wbil'W~'l~'VI~I1J~'J'l~tJI1~l.l.ri~finl~VlI'lI'W 

b'J ~11'Wn 1 ~Vll'lI'Wvf~'l1 nl~'W~~'l'lI'W 

. '1 iI I I 

nl~9~~I~U'lI'W t~'W~llj'l~'l nl~'W~~'l'll'W ~'l't!'W~'lVl~91~D.nlwnl~~~~1 ~tJ 
c:!I c:; ,.j c:!I. IV 0 d c:!I t;O 'V , . 

'l1'W fll1 b'J~1 b~~9~11'l'lI'Wn1l'W~~11~~N nl~'W~(Lj) 6J1'lf111 b'd~IL~~9'l1'W~lJ~'dtJ L'd~I~'l'lI'W LJ = 
,I 

Cj - dj nl~cW91~rull.'d~IL~~~'lI'Wril1'W~~l1Vl~'l Vll1~ 3 ~fi~l1 
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, 
,q C' I cY Q,..<' 

1" fll Vu~tl b'J 'iN 1 b~J'9'11'Wn!J'WVlJ'1)Vi~'I (Maximize Mean Lateness) 

nlJ'9!?I~l ~lNl'WL~!J1~ f11 b'U~tl b'J~1l~ ~9'1 1'Wri!J'WVi1!JVi~'Ii!!Jtl~~!?I t!?ltll~Vi~n 
q 

SPT ~!J t[1] :5 t[2] :::;; t[3] :::;; .. ,:::;; t[n] 

, 

2. f11JJ1nV1~(?)l'J~1l~~9'11'Wri!l'WVi1!JVi~'I (Maximum Job 
q 

Lateness) ~ ~lU!Jtl~~!?I (Min,Lmax) ~1JJ1J'bl9!?1~1 ~1J~1'Wl~t!?ltl9!?I'I1'W~~
, q 

Due Date, EDD) 
'j 

d[1] :5 d[2] $ d[3] :5 ... :5 d[n] 

, 
. 3. f11i!!JtlV1~!?IL'J'iN1L~~9~ll.Hi!J'WVI~'ElVl~~ (Minimum Job 

q 

Lateness) ~f1~JJ1n~~!?I (Max,Lmin) ~lJJ1J'bl9!?1~1~1J'I1'Wl~t!?ltlVi1l'J~1 slack 
q 

,
Q , 

'VI ~ 
q 

!?I n !J 'W (Minimum Slack Time, MST) 

d[1] - p[1] :5 d[2] - p[2] :5 d[3] - p[3] < ... :::;; d[n] p[n] 

1.2.3.5 

6jf!J~1 n!?ll'WP 1 J'9(?)~1 ~'IJ n lJ'~~ ~ ~'El L~!J'Wl"11~ ~!J'I~91J'D<n1'Wn1J'9!?I~1 ~'IJ n1 J' 

~~~~'Wlh~n!Ju~'Jtl 

,4 

'VIfY'ltl1 nJ'~~~1J'bl'Vll'11'Wl~~'I f11~1n!?l f11V1~~ L'Yh,!'W b!?ltlvY'JltJl'WnlJ'e.J~ ~ 9~iJ 

'VIfY'ltJl nJ''lJI'1!Jtil'1~~lJJIJ'~'VI!?IU'VI'Wn'Wl~ ~'I'!'W1'WnlJ'9(?) 1?I1J'1'1 nlJ'tJ~ ~VlI niJ'VI f~ tn n J''IJ 1'1 !?i'J 

1~ ~1'1 ~1 ~1 J'blUl 'VI fY'l tn n J'!?i'J~'W~~ l'1'Elti lb'iN ~~ fl ru~ l-J'illl~1l-J1 J'bl'VI!?l bb'VI'Wn'W1~l-J 1'Vl1~ l'WLL'VI 'W 
'IJ q 

~ ~ ~ 

~l'Wbb(9] ~ ~~ l'WcW'W iJ ~1 ~'lJ6jJ !J'Ii'W~!J'Wnl J'Yi 1'1 1 'W!J ti ~~cW'W1'Wn lJ'9!?Il?Il J'1'1 n 1 J' 
'IJ 

~ ~ 

e.J~ ~nl J''Vll~l'Wi'WI?I'El'WLbJ'n ~'tl'l bl n n J'~'Vll ri'El'WnlJ''Vll'1 l'Wcl (?) lJ.J b!?ltJ 1~ ~ 1~IJ'bl9!?I~IJJi'WI?I!J'Wl~ 
'IJ 

'j

• 
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.. 
j 

\ 

, 
IV <=!/ cv 

1.2.3.6 n 1 'ltCiJ (9) (i) I'l,\] J,fl 'If}\]tCiJ n'lJ,J,'lJ'lJ4JJ'WTW 

I I I I 
<V .ell <v.eII <v.eII <V ~ ~ 

n119 ~1?l111'l Lfl 'j''El'l9 n 16Jl 'Wl'W fI'El 111 fI n l1csn t.Jl t.J n 119 ~1?l111'l Lfl1'El'l9 n n~ tI 'J an'l 

lh~n'ElD~htl Lfli'f)'l~n1~1'W'J'WV!~It.JLfli'El'l LL~~Lfli'El'l LVI~It!'WrHJ fI ru~d-Jm L~t.J'J n'W rrI?l {;1LlJ'~~'l vf 
q q 

rh~'El~~~'j''j''lI'W~I'W'J'W n 'l1'Wl\~nDLfli'El'l~n1~1'W'J'W m Lfli'El'l~nn~'f)ri'Elb~Ln~lh~~'V1fi~~~ 

dJ'W~tll~'El19 i'l~Lr1i'El'l~nnLDDcsn'Wl'Wt~t1un~1~\Lfi Lfli'f)'l~n1~rhJJ'~~'Vlfi.r11~ LVli1'f)'Wn'W LL~~ 

Lfli'el'l~n 1~1:w i:J fI'J 1 d-J b~ t.J'J~'Wn'W t~t1'lI'W~1'l1~1J.J lJ'{;1~9 ~ ~1'WnJ'~D'J'WnlJ'b'WLr1i'el'l~n 11~ 
" 

bfli'El'l~nJ'V!~'ln1~'elth'l11n~ b'W"lilt16Jl'El'l br1i'el'l~n1~ bV!~'El'Wn'W L'J~11'WnlJ'~1 LU'W'l1'W9~ L'Vh n'W 
, 

b'WyJ n1 Lfli'el'l~n'j' ~1V1~'lJ n~ 3-J6JJ'el'l Lr1i'el'l~n 1~i:Jth~~'V1fiJll~csn'El'l Lfli'f)'l~nnLI?l n ~1'l n'Wb'WLL~~~ 

L(p)i'El'l~nJ' n9~{;1 n~1 LL'Wn t~t.J fI ru~n't'tru~csn'fl'l'lI'W t~tl~ L'J~11'WnlJ'~1 LU'W'lI'WrJJ'U LLDtJV!1'El 
'IJ ,I q 'IJ 

~n't'tru~~ bVli1'El'Wn'Wb'WLL~~~L(P)i'El'l~n1 ~ ~Vllt.J~IV1 ~tJb'Wn ~J.J L(p)i'El'l~nJ'~1~rJ fI'Jld-J L~t.J'J~'Wn'W 

L'J~I~lfL'Wnl1~ILU'W'lI'Wn9~I?lI'ln'W1ul'WLL~~~Lf1i'El'l~n1 (Michael Pinedo, 1995) 

n rl'W 

-----  .... 

n1~~~~1'r1,:m1~i;I~~1J'U'VI"b~i;I~~U1J1J"lI'U1'U m 'VI"b~ (Michael Pinedo, 1995) 
'j 

\ 


:1 


1.2.3.7 

.j 

\ 
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'j 
I 

• (1) Local Priority dJ'Wnl~nl'\,.lj'W(9)~1~'lJ--:Jl'Wt(9)t1~91n~!l~~ljjreJ'l 

'lTW~!l~l'W Queue ljj!l'lb~ireJ'l~n~,x'W 1 b'Vh,x'W r5'Wl~bbn SPT, LWKR, MWKR 

(2) Global Priority btl'Wnl~nT\.Jj'W(9)~1~'lJ--:Jl'Wt(9)t1(9)91n~!l~~ljjreJ--:J
'lJ 'lJ 

--:Jl'W91 n bfl~!l'l~n~~')~'W 1b~~ b~~91 n~!l~~ljj!l--:J--:Jl'Wl 'W Queue ,x'W1 r5'Wl~bbn 

AWINQ, FOFO 

(1) Static Priority dJ'Wnl~nlVl'W(9)~l~'lJ--:Jl'Wl~bu~t1'WbbtJ~'l~l~ 

L,)~l L6Ji'W FA$FS, TWORK, EDD 

" (2) Dynamic Priority dJ'Wnl~nlVl'W(9)~1~'lJ~1'W9:;LtJ~t1'WbLU~~ 
' j 

",,>d 

1.2.3.8 r:Jfj" BRANCH AND BOUND 

';jfi BRANCH AND 	BOUND Ltl'Wb'VlAtJA~th~Vlti~~lrL'Wnlnbnut;1jvI11'Wnl~ 

• 	 ~(9)~1~'lJ AreJnl~~(9)~')'W~1~iJt~nl~~9:;dJ'Wrll~~1J~~n91nnl~~91~rul ~finl~~u~:;nreJ'lJ~')t1 

2 i'W~reJ'W A'tl Branching dJ'Wn~:;'lJ')'WnlnbtJ~~'J'Wljj~~Ut;1jVll~iJ ljj'Wl (9)1Vlqj~~ n bU'WU t;1jVllt.1~t1 

~lnn~l 2 UqJVllt.1'tlt1;'WltJ ,bb~:; Bounding btl'Wn~:;'lJ'J'Wnl~ljj'tl'lnl~~l'W'Jru Lower Bound ~~ 

~~(9)ljj'tl'luruVllti'tlt1,x'W lh:;~'Vlfie.J~9:;~'W~t.lnLI Lower Bound ~~ ~--:J9:;vhl~e.J~~1~9:;~~~(9)
q QI ClJ 	 q 

1 

@ 


Level 0 

Level 1 

Level 2 

Level k 

~t1~'2 ':jfi BRANCH AND BOUND (Baker, K.R., 1984) 
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fQnn~,j~ 2 ~lnlV!'w(9)1,x po 6'LhJuClJVllnlJ'9(9)~1~U,n'W~l'VI~UbAi!l'l9nn~tJ,) 

~'l1JJ'~n!lu~htJ'l1'W91'W,)'W n
'i 

'l1'W bb~~ po ~1d-J1J'bll,l,tJn!l!lnl:L1'Wi1ruVllrJ!ltJl~ n UruVil A!l P11 
Q.I Q.I 

'V I , 

, P12,,,., P1 n ~'lt!'W P11 ~~dJ'WuruVlll,~tJ')n'Wnu pOI,.wtJ'lbL~1~blnnlVl'W(9)1~~1'l1'WVl1 !It!lw 
<V 'IJ 'IJ 

~1 I,b VI'W'l ~ (9)VlltJ P 12 rh6Jl'Wb~tJ,) new 'l1'W~ 2~~!lrJl'W~1 LLVI'W'l~ (9)VlltJ ~ ~I,~'Wl~~lUruV!lt!!ltJ~ ~ 
q cu q Q.I 

l,~nn~l po I,ti!l'l~ln-W~lJ'rulLyjtJ'lLbcPi (n-1 )i1b)dVlll,~!l-W~1J'rul1'WJ'~~U~1~'ld-Jl Ub)dV!lrJ!ltJl,b~ 
" 

~~Ub)dVll~~~1d-J1J'bll,l,1.J'l~'l1,jl~dJ'W P212,P232,P242, ... , P2n21'W'l1'W P212 'l1'W~ 1 Lb~~ 2 

~~tlnnlVl'W(9)1~!lrJ1'W 2 ~11,1,~'W'l~(9)VlltJL9l1d-J~1~1J LL~~P232 ~!l'lTW~ 3 I,I,~~ 2 ~~tlnnTl~'W(9)1~
'IJ 'IJ q 'IJ 


I 


tlt! 2 ~1 I,bVl'tl'l~ (9)VlltJ ~1~ ~1 ~U 1,6J!'Wn'W I,\,~ ~J'~~UVl K UruV!lt!tltJ I,I,~~~UruV!l~:;bl n nlv!'W(9)
<lJ q Q.I Q,I cu 

'V 'V 

(branching) !lrJl'l~d-J\!J'ru~~1~91'W')'WUClJVllt!tltJ'Vl'lVl~(9) n! GJJ'WL9ltl'WnlJ' Bounding dJ'W 

i'WL9ltl'WnlJ'~l'WfJruV!l Lower Bound 6JJtl'lUClJVllt3!ltJ LL~~:;Ub)dV!l ~~~~~l~J':;~UVI~'l~tl'l 
11 r~V!ltJtlt.Jl~~U~ll?ltlU~~tJ\!J'ru~tl'l ~')tj(9) ~~~ nlv!'W(9)~tl Z bL~:;~~~ ~~ lUb)dV!lrJtltJ~~u1 'W 

nJ'~u')'WnlnI,U'l\,l,tJniJcPil L~wer Bound :Wlnn~l Z LJ'l~:;~tJn 11ClJVllrJtltJJ'W~1 Fathomed 

1,1,~~~~l:wYi1nlJ'~l'W')ruV!l Lower Bound "1Jtl'luruV!lrJtltJJ'W~n rllL9ltlU~~~uJ'nr~~:;14fl'WnlJ'
'i Q.I III 

I I I 

\,mtJu I, VltJ1Jfl'l~'lYhnlJ' F8Ithomed 1,1tJ n~l Trial Solution L'VI AtJA1 'WnlnI,D'ltJtltJU b)dV!1 

(Branching) Atl 1,'VIfi)tJcP11'Wn;J'V!1~1 UC1JV!ltJtltJ~'W1V!'w rl,)J'~~vll~tl iJ 2 LI,UUAtl 

: 1 Jumptracking dJ'Wnln~tlmJC1JV!lrJtltJ~ncPil Lower Bound ~1 
" 'V 

Vl~~ dJ'WuruV!ltJtltJVl~ ~vll nlJ'~l'W')ru~tl111 L'VIrltJrltJbu'WnlJ'bmtJU I,VltJU b(9)tJ nlJ' 
q <V 

'V , 'V 

2 Backtracking ~fitl~:;iJnlJ'V!l ~1 L9l!lU~tl'lUb)JVll1'Wfl'l'W'W1 ~'l 

J'~~U n ritl'Wl,~tl1m~ Trial Solution ~lnt!'WcPitltJrJtl'W~'Wl,j1'WJ':;~u~'ln~1~tl'l~'l
'lJ 

~'W1 ~l~cPil Lower Bound ~~ln~l LL~,)L~tln~lb~tlvllnlnlfdtJUbVltJU t~tJ~~'Vll 

nlJ'Vllrll~tlU~tl'l Branch ~.wl~lvllnlnmtJu\'YitJu~'W~'lJ':;~U n b6J!'Wn'W t~tJ 

~lL9ltlu~l~tll~~~l~ Trial Solution ~'W1V1lJVl1tltll~~~t~'W Fathomed 
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1.2.3.9 

tJ ~tJ tJ d ~ tJ n I?l~ ~n1J n 1 J' 'J 1.'l U e-J 'W n 1 d e-J ~ 1?l1?l1 d--J ~ 1 i 'l ~ 'e) b~ 'e) ~ 'J tJ 1~~ 1 ~tJ 6JJ 'e) 'l bb e-J 'W'l 1 'W ~ 
q 'j . 

tJd~~'V1fiJl1~:W1n~'l~'W ~'ld)u~~b~tJC?ln1d1.J~1JtJJ''l b~'W'Vl1'lLC?ltJ1fln1d~'WVI"'1 bbtJUVl1tJ iJ~'ln 
. q ~ 

n1dtJfutJd'l b~'W'Vl1'l ~'JtJ1fln1 df)'WVl1 ~1 ~tJ bb~ ~b~'W'Vl1'l~ bVI:W1~~:W~ 1:W 1 dC1 bbU'l 
q 

1~ 2 lJd~bJl'Vl~'e) 

, .<:!I 

1.Local Optimization Heuristic Vld'e) Local Improvement (LI) 

~ ~ 

i'WI?l'e)'W1'Wnldtl~1JtJJ''l b~'W'Vll'l ~'lU 
q 

'j 

I 

'Vl n l~'W'VI1'l ' 1fl n1 J'niJ ojf 'e) ~'e) tJ bti'e)'lfiij 1 n ~1 ~tJ6JJ 'e)'l L~ 'W'Vl1'l1VI :w~1~~ 'W'e)tJ ntJ 
q ~ 

• 1 iI" I 9..1 iI' 

L~'W'VI1'lYh1-d--J ~'W ~'lt!'Wrf1 ",hVil~fiij1 nn1J'tJftJuJ''l1:w~~'Wn1 duftJUJ''lfiij ~~'W~ C?l 
q q q 

2. Global Optimization Heuristic 

~'l bU'W1fl~ nn~W-l'W1~'lH~'e) ~ ~ojf'e) ~'e) tJ6JJ'e)'l1fl L~:W ~'J tJ n 1J' 
CIJ 

tJ'fl:W f1J L~~o/ll 'l (9)1 'l 1 i'J ~ d1 'J n'e)'W LL~'J~'lU1 L~ 'W 'VI1'l lJ1 'lJ ~u 'lJ~'l (9)'fl b~'flVl1 
I ~ ~ 

<V "".:::I.:::I~ 1.:::1 <V 'V fil 'V "I "'" .,.. ~ 
e-J ~ ~ ~ fi 'VI (?1i6JJ 'W II ~ d--J ~ 'J 1:W 6Jl U 6Jl 'e) 'W Lb ~ ~ b.sn d ~ tJ ~ b'J ~ 1 b'W n 1 J''J L ~ J'1 ~ VI 'W 1 'W 6JJ 'W 

\ 
~ ~ 

n 1 J'~ n'M1Ufiij ~tJJ'~tJ n!WJfl n1 du1'Wn1 J'U fu'lJJ''l n1nl~ nVl1'fltJ1 tJ'l1'W J'~VI~l'1 
q q 

Ld'l'll'W LC?l~l~L'Vl ~tl~ n1J'f)'WVl1U1JU'Vl1'lJ~-:J LU'W1fln1dbLfliJ 'lJVl1 Optimization 
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~~hJJ'~~'VlfiJlI~~fh)j~~ (Glover, 1997)nl~~'Wt)jlbbUU'VlIUbb(?lnl?h~lCilln~finl~
'lJ 

t)jl~llWEl'lJ~'W (?lJ'~nl~l~tJJ'~ttJcsnu~1)~nl~~(9lnl~WW'JtJfYn:W~1 (Memory) ~~ 

iJ J'~~'VlfiJll~ ~ l:Wl ~() ~(?) uiJ~~1~~ l'Wl~t)j~1 tJ~iJ llUU ,x'J llCil ~1 ~ill ~1)~ n 1 ~ 
'lJ ~ 

~'Wt)jllb'lJU~ lU ~1) nl~~~ ~1'W~ () 1'W~Ul~1)fJl~6Jl1)'l ~1 (?l1)ul'WulCil~u'W1~ tl'U 
'lJ q 

t)joJ'JtJ f1'Jl:w.~I~'d:W t(9ltJ~~ (9l1h~~~ ~b~1).wl11hJf'lJ1JJ'~~1 (?l1)'Ul'Wnl J'~TW'J ruf1i~ 
q q 

, ,I 
IV c:ll "!V1V Q!V !V

'Vl11J'JI?l()'Vl r1~U~()I'W~ Tabu ~~~~()I'W~(?l1)~t)jl:W(Forbidden Elements) bl~~ 
'lJ q • 

~~() n.wll~'l~VloJ'JtJ f1'Jl:W~ liJ~~:w'd ~ t:-J ~ t(9ltJ~ bll'W~~~ ~VlltJltJ~'W1)tJ tl'lJ l'J ~ 1 
'lJ 'lJ 'lJ 

nuih~tJ 4 ~~~nlJ' ~1) Recency Frequency Quality ll~~ Influence 

~iJ lbU'lJ nl~ufutJJ'~ l~'W'Vll~1'Wnl~f1'Wvn bbUU'VllU~~1~finl ~ 
'lJ q 'lJ 


, . i/ 


bf1~1)'WtfltJ~(9l~~VI~ltJJ'lhbuu (Joseph Y-T. Leung ,2004) ~~U 
q 'lJ 

1. String Cross dJ'Wnl~tJfutJ~'l~~t)j~I~b~'W'Vll~~'dtJnl~ 

bb~nbiJ~tJ'Wb~'WVl1~t(9ltJnl~~I:W'VlUb~'W'Vll~ ~~~tJ~ 3 
'lJ 

2. String Exchange dJ'Wnl~tJfu1J~~~~VI~I~ b~'W'Vll~ ~'dtJnl~ 

lb~ nbtJ~tJ'W~(9l~~~~t)j~I~ b~'W'Vll~~bl n b~1)n ~~~tJ~ 4 ~~1)1~ bb~ n~ (9l~~
'1 . q 'lJ 'lJ q 

i/ 1 

Af--l~~VI~ltJ~(9l~'lnl~
q 

3 . String Relocation dJ'Wnl~tJfutJ~~ b~'W'Vll~ ~htJ nl~tfltJ~(9l 

~~~'1 n b~'W'Vll~VI~~ltJrj'l~ n b~'W'Vll'l i1 t:-J~'Vil1~b~'W'VlI~Ul~ b~'W'Vll~i1 
~1'W'J'W~(9l~~U1)tJ~~ bb~~1)I~~ (9l~I'W'J'Wb~'W'Vll~~--ll~~~ bb~ (9l~1'W~tJ~ 5 

q 'lJ 

i/ i/ 


t(9ltJ~fiU~I:Wl~()tfltJ~
q 
(9l~~ f1~~~~VI~ltJ~ 

q 
(9l~-:tnl~ 


, 
!V !V IV Qj 1!V ~IIV ~I

Exchange bb~~ String Relocation L~I(?1'Jtln'W b~1) Vlnl~u~Uu~'l 

b~'W'VlI~i11JJ'~~'VlfiJll~:Wl n~~ 
q 

(9l ~'JtJ nl~~ (?I~
q 
(9l~~1'WL~'W'Vll~~~1):W nu 

, 
~ IQ ,J ,!V

nlJ'lb~ n bU~tJ'W~ (9l~~J'~t)j'Jl~ b~'W'Vll-:t 
q 
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• I'V" • I IV .cI 
n1~U~'1;h.J~-3b~'U'Vl1-3bbUU String Cross 'Vl~1: Joseph Y-T, Leung (2004) 

_I.cI _I'V.I IV .cI 
lU'Vl 4 n1<Ju'aUu~-3blll'U'Vl1-3bbUU String Exchange 'Vl~1 : Joseph V-ToLeung (2004) 

~~ 5 n1'atl~'lJ').j~-3bi'U'Vl1-3bb'lJ'lJ String Relocation ~~1 : Joseph Y-T. Leung (2004) 
." 
I 

.1 

1.2.3.10 nlJ''Jl-J LLCJ'W LL~::nlJ'r.f(p)tp]IJl\J nlJ'CJ~tp]ugfn (Production Planning 

arid Master Scheduling) 

I 
Q.I ~ Q./ 0 0 ~ Q.I (f'" I ~ d iI 

nl:i'~ (?Wl1:i'l'l nl:i't:J~ rm~~n~~nlV1'W(?)~l'W'J'W6jJ'f)'l t:J~ (?IJl rw~ bb(?l~~6jj'W(?)'V1~~(?I'f)'l 

Yhnl:i't:J~ (?I1,xbb~'Jb~~~ (?Il:J.J~'J'l b'J~l!?ll'l 1 bb~~L6Jl'Wb~tJ'J n'W(?Il:i'l'l nl:i't-J~ (?IVI~n~fi~~~'f)'l ~ n 

U11tl Ltl ~ tJ 'W1 ,x L 11 'W ~ 1 i 'l ~ 'f) t) (?I ~ ~ 1J Lb ~ ~~ 'W ~ 'J 'W anll (?) !?l1 'l1 fiill n yJ 'f) ft1 Jll tJ 'W 'f) n :i' 'J :J.J ~'l 
!V I !V 

:i'ltJ~~b~tJ(?)(?I1:i'1'lnl:i' t.J~(?I~Tt~~U~'W~l)'WYl~~.yhl'WL:i''l'll'W bVl~n1nu!?l1'l 1 bVl'chll~~~'f)'l1~ 

4''lVl'J~Lb~ ~~'f) (?)r1~'f)'l nUt)'W rhVl'W(?)~'lt-J~(?I.nrwsvl~1~ fllV1'W(?) 1~'W(?Il:i'1'lVl~n 6J1'J'l b'J ~1~1~1 'W 
!V 

1911:i'1'lnl:i't-J~(?IVI~n 'f)1~~~~hn,htJ\'1I'W L~'f)'W ~tl(?)l~ Vl1'f) t)'W fi1~ LL~~19l1:i'1'lfl1:i't:J~~VI~nt!'W 

~~~'f)'l~'f)(?) ~~'f)'ln'Wn1J rh~'l nl:i't.J~ (?I 6jJ TN L:i''l'l1'W 1~r1'J:i'~~1,xi:1~1'Wl)'W6jJ'f)'lt:J~ (?IJlnJsn:J.Jlfl n~l 

. j 

I 

,! 



... 
I 

,I 
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cP1'dl:W~l:Wl~blosn'E)'1tN'Il'W~9~v'hnl J'~~ [911~ ~'1 cP1'dl:W~1:Wl~b11'Wnl ~~~ [91osn'E)'1 t~'1'11'W~n~91 H1Jl 

1~91nbcP1i'E)'1~nnb~~bb~'1'11''W b~'E)1~ btl ~ cP1'dl:W~:W ~~~~VI~1'1'E)1J~'1 ~ bb~~Vlf~tJln~~i1'E)tJ ~'1 
q q ~ 

1 


~ 'I::~i",<i1\J'J\Jb'Vhh (u-hncu) 

"'" v
~~l91Vl~n 

--

r 

R1HWIHUill:'1 iHllNUHlI Resource 
Items LevelH~ fil~1l11u&t 

Product lines or (ill11lJlI~lIill'lHaml") 
(il111HII~lIml" 

~1l-lill'll1r\'ltllil'j)
Aggregate production 

plan Resource requirements 
plan 

Plants
fam~lie.s 

CriticalIndividual (IIHlIih.r-lill'jHa~~lI~lI) wort<.
produc~ Rough~utcapacity plan c~nters 

(1l1'l11olll~'lWll1,.1K!l-lill'j 
Allwori!;(ill'ltihmlU'Vlfl.lfl.r~) 

rll~olill'jfla~) centers 
'j 

Components Material requirements 
Capacity requirementsplan 

pi n~ 

,( 

(rlllf'IWI\TllnlH&l'j::~\J (ill'jm;Vl) Individua.1Man.utacturlog 
machines 

Shop floor schedule 
operations tJOtWlll1'l) InpuUoutput control 

I ~ I 

Yl~ ~'E)'1i:i~nMCU::: ~'1U1. LlJ'W11J [911:W'WttJ1JltJosn'E)'1'e)'1 ~n~'E)tJl'1~ijl b~:W'E) 2. (fl'E)U~'W'E)'1 A'dl:l-J 

~'f)'1nl~6Jj'e)'1'f)1J~'1~ 3. 'f)~!lltJ1~~'f)~ln~6Jj1)'1nl~'1nl~~~[91 4.b~tJrhl~~ltJ~1 
q 'II 

'j 

o----+~------------------------------------~---.------------------------~--~--------------~--------~----------------~ 
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.. 
j 


I 


. j 

• I 9.1 I 
",>, <=oj 'V IV <:!j "'> <V <=oj 

lle,j'WnlJ'e,j~ [?l~ ~ In tl'd6JJ'E)'l nUnlJ''dl'llle,j'WJ''dJ-J ~J''E1 e,j ~ e,j~ [?l'Vl'l~J-J!?1 6JJ ill~'Vl [?l1J'1'l 

n 1 J' e,j ~ [?l ~ rf.{ n ~ J-J 1 tl n '1 e,j ~ e,j ~ [?ll 'U '\I'll ~ 'E) tJ 1 '1 ~1'fl e,j ~ [?l ilill ~ t!?1 tl LJ n ~ II~ 'd II e,j 'W n 1 J' e,j ~ [?l ~ ~ 

(P)J''E)1J(P)~J-JJ'~tl~l'd~l~'lll(?) 6-24 l~'E)'W U(?)~~'VlUYl'd'W~'W~h(?)1'l1L~dJ'Wtf~'1u'W'VJn1l~'E)'W ~1~~1J 
• !V 

[?l1J'1'l nlJ't:..!~~mrf.{n~~~ nrh~'W!?1~'W[)ltlL'W~'d'l l'd~losn'E)'l lle.J'Wnl J't:..!~ l?l 1,1,~~nlJ''Vlu'Vl'd'W~h (?)1'l1L~ 

dJ 'W ih '1U'W'VJ n 1 ~tI !?11i l?l1 J'1'l n 1 J't:..! ~ [?l~ rf.{n (P)'d:riJ J'~tJ ~ I, 'd ~ 1 tll'd n~ 1 t:..! ~1J 'd n6JJ 'E)'l l'd ~ l-W losn'E)'l 
!V !V I 

~'W~'d'W ~l~~UnlJ'tlJ'~n'E)utJ'E)tl ll~~nl:rU:r~n'flui'W~~l'Vhtl ~'lJ'tlYl8 ~~ll~~'ln'lnlJ' 
q 'lJ 

I I 

I <:!j <V 0 <:!j <=oj IV "'> "'> 'V 'V 


[?l'E) l'W'E)'l n'W6JJ'E)'l l'd~l'Wl lJ-J'E) l'Vltl1.J n1J I. 'd ~ll.l'W'd'W'fl'Wosn'E)'l lle.J'Wnl:rt:..! ~ l?l [?l1J'1'l nlJ'e.J~ !?l~~!?l'E)'l~ J'1'l 

.j 

~'E)'l nl J'(P)'d lJ-J~ ~~tJ'W6JJ'f)'llJ,e.J 'W rlliJ~'W~ 'd'WU 1'l~'W~ iJ6Ji 'd'll.'d ~ l-W ltl1'd n 911. u'W~'E)'l~~ lnu 
q • 

!V I 

6JJ'E)'l (P)'l fl~'l1~ ~'lir'Wn1J''d1'l ut:..! 'W!?l 1 J'1'l n1J'e.J~ [?l (P)':lJ'~~~ ~'E)'E) n I,~ ncW''E)tl I.~'E)L~nlJ''d1'll.le.J'WL 'W 

ll'W'd'W'E)'WiJ J'~tl ~ l':l~ 1~tJ1'd'\l'l~~~ ~tI J'~~1'W'l1'W1~'e)tJl,:jIn ~~!?1 

il1mn1~~aPl\liln r -~.-- ~_-~_-_--::~_=_~ ~ _.-~.~~~- --_'" i 
1 

L1'i11U11l'il~n1~\h~n'iltJ,fu~'l!he L _'~ __ -- ~~J 
1 

L1'i11u1t1~n'iltJiu\hu ~~~~-:-_:~. - ~- I 

mnu1~iiiliua1u C____oj 
1--'-- 

L1'i11U1{fli'il [ .. _ ___.1 

nlJ'~~~1 ~'1J nlJ'e.J~ [?l ll,~~rhrf.{'l nlJ'e.J~ [?losn'E)'l tJ''l '11 'W irU~l dJ'W~'l~l ~ru~ ~'fl'l 
.; Go' 

-WT~~1 J'ill"lb 'WnlJ'~~ !?l1J'1'l nlJ'e.J ~ !?l~~n l'\l'l J'1 ~n1 J'~~~1 ~U'll'W~Tv'h I.~'e) 1J'~ ~ I.u'Wt?l':l n lV1'W~n'l 

(:.J~l?lilru~~~~iJ91Wt.htJL'W~ru~~rh~,:jnlJ'e.J~!?l(~!?lJ'1nlJ'e.J~!?l/6Ji'd,:jb'd~1) ~~~tl,:jfl'dlJ-J~1J-J1J't;1 
osn'e)'l tJ''l'l1'W~~~t:.I~l?l1~ ~'lt!'WnlJ''dl'lut:..!'WnlJ'~~~1 ~unlJ't:..!~ !?l~'lI.~tJl)if'e)'l flU fll)lJ.J ~'f)'l nlJ'~~ ~ 

q 

r 

'e)~1J' ~'e),:j n1nri'El1J' ~1)'Wn1'J'1)1,:j ll,(:.J'Wnl~'lnlJ'(:.J~ l?l~~~'e)'lvll11X ln~fll)lJ-J~J-J ~~J'~~~1'l (P)1)1J-J
q 

~'fl'l nl J'(:.J ~ l?lilru~flU (P)'d 1 ~ ~ 1:W 1 J'f,l6JJ 'e)'l tJ''l,:j 1 'W bl,~ ~1.1.J''l,:j 1'W rll fll) 1:W ~1J.J 1 J'f,l1~ l~ tl'l'\l'l 'El n 

911,t1'W~'fl'l 'VlU'Vl'd'W!?ll J'1'l nl J'(:.J ~!?lL~~Vl~'e)iJ n 1 J'6JJt.l 1 t.l; ~ fl':ll:W ~1~1 J'f,l'e)'fl n 1t1 
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U'1JVl1V1~nlw~~1JUn1~t:-J~~ ~'El n1~~~~1~U~l'W bb'~~r'h~~n1~t:-J~~ ~~l1n~~ 
I 

{11:W1u~u~Hl'W'V11l~bn ~ n1J'~U~'Wbn ~~'W n1 ~~~~1 ~U~1'Wt!'W~~ti~U'El n O~~1 ~ui'W~'El'W~1~1'W . 
1V1'W~~vhri'El'W'V11V1~~ "lJ ru~~r'h~~ A'd1:W~1:W1nl~~U'ElnO~~~~1n1~t:-J~ ~"lJ'El~t~~~l'W U b1JVl1~1'W 

A'd1:W~1:W1n11~'El1~ un1"lJ1~~'dtJ n1 ~~~~1 ~1J~ 1'W b~'Wb~tJ'd nuu b1JVl1 n1~~~~1 ~u~1'Wn1~'El1~ 

um"lJ ~'dtJ n1~r'hVl'W~A'd1:W~1:W1~bl ~~t!'W~1il1 ~~~1'W"lJ'El~t~~~1'Wb~:W~'W ~A'dU A:W~1'Wn1~'f)I~
'lJ q 

bti'El~~ 1 n ~~ucLi n 1 ~~~~1 ~u~1'W1~ ~'LI~~~'Vlfiill'V\~ t~ tJ n1~~~~1'W~~ ~1 ~U ~1 n~1 b~1 

n~~U'd'Wn1~t:-J~~ri'El'W~11J~il~1 ~U~~ n~1 n1~'El1~ bLm"lJU ruVI1 t~tm1n~:W~~A'd1:W~1:W1~bll~ 
'lJ ~ 

ti 'El tJ A~~ ~ ~ A'd 1 :w ~ ~ ~ ~ 1 ~ b n ~~ 'W t ~ til~1 fi n 1 ~ ~~ ~ 1 ~U ~ 1 'W UVI 'W ~ ~ ~ unU b1J Vl1 ~1 'W 

A'd1:W~1:W1~bl Vl1'f)~n ~1'Wij'El~ ~n~'EltJ1~u'EltJ~~~~ ~~'Wl~llJ~~~~1~Ub'~tJ~'EltJ1~ b~tI'd ~~~1J~ 
'lJ q q 

2.J I ', 

i'W~!)1JVl91~u'W11Jn1~~W-J1J1 ~1~1~ n1~t:.J~~VI~n 
.; , 

1. l~!) n t:-J~ ~nbWsvl bb~~Vl1!) ~~~utA~~~f1~ t:-J~lnnbWsvl~~~nl'L~'W~1t)1'W~1~1~ 

3 . Vl1~'El~ ~ A'd 1:W rX!)~ n1 ~(~'LI~~ v>1)"lJ!)~ bbl?l~ ~(:,J ~ ~nbWsvll'W~,:)~ b'd ~ 1 i?l1~ 1~ 1 n 

l'd~n1'Wll1J'd1J!)'W 

c " 

.; 
I 

7 . t~tI ~'d bl~n~1 (Input) "lJ'El~ ~1~1~ n1~(:,J~ 11l f1'El lut~(:,J~ InnruSY)~1 n~ nA'1 

(n1~i~vh bb!?l1~~1:W1~bl~~t~~1 n n1~A~A~'1) ~1V1fu l'd~Ii:n n1~~~ Innrusvl~~V1:W1tJ~'dl-JO~ n1~ 
• 9/ 9/ 

'LI~~wmJ n1~tJ~~n!)utJ'f)tJ bb~~b'd~1.y]rX!)~1~'Wn1~~~~'f)~'W~')'WtJ~~n'f)U V11'f)tj(?lbl~U tOnn~~~ 
q 'lJ 
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8. ~~~'EY~1fiI?H~11'\',dh~~n1d'e-J~1?l (Capacity Constrain) ~'E) fh~~n1d'e-J~(9l~dJU 
"lJ'E)~~1 n iJI~~1 AbU 6JJ 'EN 1?l1d'1~~1d'e-J~ I?lVl~n ~~~~'E)tJ[l1tJl~"lJ'E)U b"lJ (9l"lJ'E)~ b'J~1"lJ'E)-:l1?l1d'1~ n1d'vl1-:ll'W 

~ ~ 

1'W6Ji'J~b'J~1 5, 6, 7 rr'Wt?i'E)'~'lJl?)l~ ~1'W'Jun~ 'WbtJ'lJ1tJn1d'Yi1~1U~'J~l'J~1 d'~~'lJbld'~-:l1U lb~~ 
,I 

'E)U n d'cl~~'E)tJ bUU~-:l~ ~'E)~iJ1~1~~1d'ru1 n1~~ n1 d'e-J~ (9l~ blVf~1~t!'W~~~ l?)ii'E)~1 n fI'J1~~1:Wl d'bl 
q ~ . 

r11~~ n1d'e-J~ (9l~ ~~-:l ~'1bl?)tJiJ n ~bb:t{'J n1~~ n1d'e-J~ I?l~~bb~ I?)~1'Wl'Vl'f)~6J1'E)~VltJ'JtI e-J~ e-J~ I?l ~I'V1Un 

fI'J1~t11'J Vl1-'E)"lJ'W1 ~ ~1V1fu n1d'e-J~ ~~ vU'W6JlUI?) l~t1'J nUI?l~'E)1?) 'VI1'E)VltJ'JtJ"lJ'E)-:l l'J~1 l6Ji'W flU-6J!:W . 

~1V1f'lJn1d'e-J~ 1?l~1~ btl'W6JlU~ b~t1'J n'W ~-:l nld'~1?)1?l1d'1-:l n1d'e-J~ ~~ bn'W~ I?)fI'Jl:W~1:W1d'bl~ e-J~ ~1~~ ~ 

1~ri'E)1~bnl?)'lJd'~btJ6Jju1~1 ~~~b~d'1~d'~~'lJn1d'eJ~I?l~-:l~I?)~~;'Wn'lJn1~-:ln1d'eJ~1?l ~~~t1~ 9 ~'1J'U 
9'1~d't1~1 n1d'1~u~~tJ b~11tll'Wd'~'lJ'lJnld'e-J~ 1?l:W1 n bnufI'J1:W~1~1d'bl~eJ~1?l1~tJ'E):w~~ri'E)1,x bn I?)

q 

, i/, i/ i/ 

planning: RCCP) 9'1 bl 
~ 
nt11:W11~b~'E)1~bbtJl~~1~1d'1'1 n1d'e-J~ I?lVl~n~uVlI?)~'E)'1Vln1V1'WI?)~uu'Wl~ 

n1~'1 n1d'1Jll~ bflUfI'J 1:W ~1~1d'bl"lJ'E)-:l fI\'W~'1l'W nld'r11V1UI?)'Vl f~tJ1 nd'~ ~'E)~ nld'1Ubb!?l~ ~6Ji'J'I b'J ~1 
~ 

~~;'W'E)tJ nun 1dbtl~tJ'Wlb'lJ~~m~1 ru'l1'W~1 n ~1d'1~ n 1d'eJ ~ ~ltl bU'W.n1d'~-:lTW~ ~'E)~vl1 n1 d'e-J~ ~ 
'lJ 

'E)th~ fli1'J1 ~~dJ'Wn1dbtl~~~bbtl~'16J1'J'Il'J~11UI?lId'1'1 n1d'eJ~ ~VI~n ltl'W~IU'J'W~'Jb~'11u~'Wt1'1l'W 
! 

tl1f1'J1~ ~'E)'1 n1d'~:W1 n n~1 fh~'1"lJ'E)'1P1'Wt1'11'W n~i dJU~'E)'1tf1tJm~1 ru'l1'W~1n~1d'I'1n1d'e-J~ ~ 
~ 

9. bl?)tlvl1 n1d'~ bfld'I~~.n1d'~~1'WU!?l~~'E)tJ1'1'lJUf?l1d'I'1n1d'eJ~ I?lVi~n ~~JJ-:lU'E) n ~'1 

'Vlf~tJ1 nd'~ ~'E)'1 nld' tll bd'1 ~~L'J~1~1~n1d'eJ~ 1?l!?l'E)'VItJ'JtI ~'JtJm~lru~~~eJ~ 1?l!?l'E)6J1'J'I L'J ~rl bb~~ 
~ 

'lJ'Jn L'J~1~1~'Wn1d'~'1 Lfl1'E) 'I VI~-:l~lnt!U9'1d''J~ b'J~I"lJ'E)'1'VJ n1~I'Wbif1 ~'JtJn'W 9~btl'W.n1d'~'11'Wl'W 

~Ut1eJ ~ ~t!'W!?l'E)6J1 'J'I b'J ~ lV1~'11 n 1 d''Jl-:l bLeJ'W nl~'1 n 1 d'e-J~ I?l bb'lJU flil'J19 ~bilUnld'btl~ tJ UbL 'lJ ~'1 
6J1'J'I b'J~11U~1d'1'1 nld'eJ~ I?lVl~n dj'W~'Jb~'11UP1'Wt1~1'W tll fI'J1:W ~'E)'1n1d'~:Wlnn~1 n1~'1 ~U"lJ'E)~

~ 

• I 
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, ., 

i 
1 

rh~,m1deJ~~ 

.......::r:.~~uLnu 

~tJV1 9 u.~~.:J"li'il41n~~1'Ufl1~.:Jn1~~~91 if~~tl'l11L"li1~::~'il.:JL'Vhn'lJ 'VI~'il'U'iltln11~~~'nfi ij-u::tTU"l::ihljr.nHih.l 

Ln~:ffu (~:J,J'n~ fHl.:Jfl1~~l 2552) 

~'1~1~'1J~n1.JJ'~n1J'VI~'1 f1rcl n1~Vl1~1llVlt.i'l<IjJrcl'l~rclf«hn~ 0n~~) l'w~'W~n1~ 

~~ ~ vi~rcl1nJ~J'J'fl ~'1'f)1~ bn ~~'W~ bfli'f)'1~nJ' n~l-Hri~rcl'l~n J' bb~'Wn bl~~n~l-J LbJ''1'11'W (~~1'W1 ru 
q q q 'lJ '" 

'11'W) ~'W~'11'W~1'11~rcll~~~;bn (?1U bUV!1~ n ~~~'WL~~~rcl'l f01rcltJJ'~rJ'I nlJ'1~Jl1J'~ ~'1~'f)'1L:wl~bn'W 

~n(?1 bb~ ~1 'W'U1'1 flf'l nlnn ~~ n ~t91 ~'W~'11'W rcll~ L1.J~t1'Wbl1.J~'1L1.J ~1:W~n'Mru~<IjJ'f)'1'11'Wl'Wbb~~ ~ 
6J1'N VJ~l ~'1J'1.J~ 1 0 ~~bb~ ~'1~'1l9.11J'1'1 nlJ'eJ~~VI~n~'1~~i'W~ (?1~'1 b~'f)LJ'n 1?l1:W~ fl'W~'11'Wt!'WiJ 

'lJ 1 q 'l.I 

1 

,l 
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~ , 
Q./O ~ ~ I ~ eveS. .cS. 

fCil1n'L.!'W'V11 n1:i''d ~~:i'1~VlIl1:i'~'I1'W~b~~~'11'W1J'W~1:i'1'1 n1:i'e-J~~VI~ n 6Jl'lfCil~U'E)n bl'l 

'Vl~'WtJ1 n:i'~ ~'f)'I n1:i' th~:i'l ~ rub'd~l~l~'Wn1:i'e-J~~l9i'E)WW'dtJ ~'dtJm:W1 ru~fCil~e-J~ ~ ~'E)6Ji'd'l ~'d~ 1 ~~~~ 
'lJ 


I g"., I i.J 


U'dn ~'dtl1Vll~'Wn1:i'riI'Ib~~'E)'1 VI~'1fCil1 ntr'W9'1:i''d:W L,)~16Jl'E)'1'VJ n1'11'W~~h ~'dtJ new fCil~dJ'W1l1:i'~'I1'Wl 'W 

~'WtJe-J ~ (9l,!'Wl?l'f)6Ji'd'l b'd tl1V1~~1 n 1:i''d 1'1 bbe-J'Wih~,:j n1:i'!:J ~ (9l ~~UU ~i1'd 1fCil ~ ~u'Wn 1 J[,iJ~ tJ'W~~U tl'l 

6Ji'd'l ~'dtl11'W~1:i'1~ n 1 :i'!:J~ (9l~,~n ~t1'W~'d t:W'll'Wfil'WtJ-.31'W Cl1 fl'd 1:W ~'E),:j n1 :i'iJ:w 1 n n~l n1~'1 ~'W6Jltl'l 
'lJ 

P\'WtJ'll'W n~l ~t1'W~'E)'I~ltJm!W1ru'l1'WfCill n~1J'1-.3n1J'!:J~ ~VI~n luYi11'W6Ji'd'I ~'dtl1t9l'E)liJ 
'lJ , . 

I 

,I 

~btJ'W.1JiJ'd'lJ'~Ub'd~l (Time Cycle Chart) b~~~'I~'1b'd~1~~'E)-.3n1J'1'Wn1J'e-J~(9l 

!:J~~.nrusvf ~'l ~:WfCil1 n~ldJiJ~hJ~1 ~'I rl~'1 t~tl~l~Lt1'W~-.3 b'd~lU1~~1 btl'W bVlij'E)'Wnuu!:J'W~l~b'd~l 
ir'E)tJ~~ ~~lV1fu lPl1J'1'1 n1J'iJ~ (9lVl~n Cll n1J'~~~,:j!:J~ ~JlruSV11~~ n fhiJ b'd~lir'E)tl n~lJ''E)U b'd~l 

q 'lJ 

~'1~ ~1'Wbbe-J'WJliJ b~~')n~l ~tl'W~'E)'IiJ ~'Irl~-.31~ ldJ~1~~btl'Wn1d~'1t)~ bl~U ~'W~'J'WiJJ'~n'E)u Vl1'eln1J' 
'lJ q 'lJ q 


!/J !/J !/J , 


uJ'~n'E)1J fCil~~'E)'IiJ biJ~lU1 bn~~'W'0''Itr'W t~tl !s:W~ln!:J~ (9lJlrusvf~ ~Vl1tl n1 J'~~1'1 b~!:J'WJliJlliJiJ'IJ''elU 
q 'lJ 'lJ 

, !/J !/J 

b'J~lfCil~~t1'WnlJ'~~~'el'Wn~1J~'1 eJ1'W~'WlPl'E)'Wn1J'tJ~(9l n1J'iJJ'~n'E)U bl.~~n1J'{~~'E) t~tliJ ~iJ~lLtl'W 

~~i'E)'I~1J'E) n~ ~b~ ~'I ~'I rl'Jl~ b~tl'd~'Wn'Wl'Wblt9l~~·i\JlPl'E)'W ~'1J'iJ~ 11 ltl'Wlbe-J'WniJniJiJ'IJ''E)U liJ~l~ 
'lJ qJ qJ 

b~~~'1~liJn1J'UJ'~n'f)u!:J~(9l.nrusvf1 fCil1n~iJ'WiJJ'~n'f)utJ'eltl (Subassemblies) 2 ~b~~ 6 i'd:wnu 

~'W~iJ'W~ 21 ~1~~lnn1J'i'l~'f) ~lV1fu~iJ'WiJJ'~nif)utJif)tl 2 ~n~fCil1n~iJ'WLlJ'~n'f),lJ 3, 4 ~~tl~ 5 ~'1 
''iI I iI' I 

l~~ln n1J'!:J~ (9l ll~~~1V1fu1'W~iJ'W 22, 23 bl.~~24 ~~1~~1 n n1J'~'1~'E) Vl'f)tJl'W~l ~bVI'll'l !Stl'ln'W 
qJ 

(9l1:W~1 ~U 1'WYil'W'E)'I b~tl'd n~~'d'WiJJ'~n'E)utJ'E)tl 6 ~~LlJ'~n'E)U~'WfCil1n~'d'WiJJ'~n'E)U 7 ~~~~ 8 ~'1 
1~fCil1nn1J'!:J~~bl~~~1V1fu~~~'J'W· 27 fCil~fCil1nn1r-r~~'E) n1J'e-J~(9l~')'WLlJ'~n'E)u 7 ll~~ 8 fCil~1~fCil1n 

, ~ !/J ,I , , !/J !/J , 

nlJ'~'I~'E)~'L.!~'J'W 25 b~~~ Q6 (9l1~~1~U J'1tln1J'VliJ'E)U~J'J'rl ~'E) nlJ'~'I~'E)~'W~iJ'W 25 ~'1 
. q 

n1V1'W~1~LiJ~lcW11'WnlJ'fl'l rl~'I ~'Vh nu 22 ~iJ~1tf ~~~~'Wl~i~~1 Cl1 ~'E)'In1J'~~~~~'1~'W~h1~ 

~n~11'WbiJ~nir'E)tln~1 22 ~iJ·f?11tfbV~''J'Vll'1td'l'l1'WfCil~~'E)'IiJnld~'I rl~,:j1.'E)11~ bl.l?lClltd'l'l1'W~'E)'1n1J'
qJ 

~nMru~6Jl'E)'In1J'.yh b~'E)~ ~'E)n ~1~fCil1 n n1J'YHJ1 nJ'ru Cll VJtnUl6Jl'E)'InlJ'{f?1~'1 btl'W 22 ~iJ f?111f 

Vl1'el'L.I1'Wn~1 ~nMru~6Jl'E)-.3 nlJ'!:J~ (9lfCil~lU'WI.LUui'l.yh ~'11dJ~1I.tl'W~'E)'IiJ nlJ''Wtl1nJ'ru nlJ'!:J~ ~ 

!:J~ ~.nrusvl~ f?1Vlltl LL~~~iJl~ ~'f)'1 nldt)~ ~~~Vl11~~lnlui'lfCil1n~n ~h ~:W:W~~1 L,)~l btl'W 6 
q q qJ 

iLlf?11,x ~fCil~~'f)'1{f?1~'11~~ n ~1 J'1tl n1J'~ n [)(9ld~~Vl11~fCil1 n n1J'~1 n b~'Wl'Wbb'WiJ'W'f)'W eJ1'Wbb!:J'WfliJ 
qJ VI qJ 

'J'IJ''el1JI.'Jtll1'W~t1~111f~ 6 ~lnpJ~ 8J'ltln1J'~n~~ ~'f) 3, 4, 5, 7, 8, 21 bbtl~ 27 bb~~n1J' 

~tllnJ'ru~t1~'H.ffCil~~'E)'I bn f?1'~'Wl'Witi f?111f~ 22 b~'E)~lJ'ltl n1J'~n~(9l,!'W~~t~iJ~1J''E)'I1~ ~lV1fu 
n1d~'I11d~n'E)ulti~11f?111f~ .~ b~'E)1J'n~1~~biJ~ncW11'Wnld{f?1~'1iJ ~lbL(9ln ~l'1'E)'E)n111 fCil~iJ e-J~1~ 
n~~J'ltlnld~n~lPlLLl~tl'WLI.t1:~'ItiJ . 

,I 

http:9lfCil~lU'WI.LUui'l.yh
http:nMru~6Jl'E)'In1J'.yh
http:Irl~-.31
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o 

10 

_ l~~tllJfll'l.r" 
p A 	 fll'lil'j;:n<l1J1fu~~\,llfJ 

fll'lil'l;:nmJU2ltJ 

M 	 fll'lH~~ 
;:. d 

20 P 	 fll'Hl<l'iiil 

-
luvl11 \J,~~,:menJ{]al';l'fl'm1~1 b~e1i~qJin'HnA"lI'fl~b1~1\h ("l!~'V'4~ ~Hl~f>l1';1~, 2552) 

!V 
Q.;' 0 	 ~ Q./...:::9 .c:::::-:.. Q./ .c::::j 

~1 n'W'W'Vl1 n1'j''VllJ'VlfJ'W(7I1'j'1'l n1'j'e.J~ (7IVI~n f)'fl (7I1'j'1'l n1'j'e.J~ (7IVI~ nflfJ'j'~:;:W n1'j' 

'VllJ'Vl fJ 'W1~ l1] 'W 11 ~ ~ 
q 
11'W (711 :W'fl fJ1:W ~ II1] 'W 1)1~'fl ~ 1 n l fJ ~ 1 ~ l tJ ~ tJ 'W ll1J ~ 'l1tJ (711 'j'1 'l n 1 'j' e.J ~ (71 ~:; 

I I I I 9.1 9.1 	 I 

b1J~tJ'WbltJ~'lltJ1'Wlij'fliJ;r'fl:W~1VllJ Vl1ffJiJ n1'j'~'lv'i1 b~:W~'W n1'j'~'W~ ~.sn'fl'llfJ~11'Wblf?i~:;6JlfJ'lVltJ'liJ
'lJ 	 q 

;'WnUP1'W~'ll'W n~1:W1'j'bl~:;Vl1'j''Vl1'l n1nlnl.snl~t~tJ l~:W fh~'ln1'j'e.J~ (71 Vl1'fl ltJ~tJ'WbltJ~'l (7I1'j'1'l
'lJ 

n1'j'e.J~ (7IVI~n ll!?1fh~'W~fJ'W ~11)~fJ'WtJ'j':;n1)lJiJllJ'Y'l'fl1~n~llu'W~1)'ll~1)'W(7I1'j'1'l n1'j'e.J~ (7I1)1)nl1J 

~li'l~1)~l~flJ~ln~ n ~l~:;blnlJ'j''j'~ b;r11rJl'W(7I1'j'1'l nl'j'e.J~ (71 tl1 ih~'l n1'j'e.J~ (7ItJ'l
" 'lJ 'lJ q 

1 	 !V 

iJ lVl~1)1)~ bl!?1 tl1fh~'l n1'j'e.J~ (7Il~~ n~~ ll~ n ltJtJ'lt'j''l'l1'W!?11'l1~'WVI:W ~~'Wbl~fJ ll~:;llJ~1:W1'j'bl~:; 
, 	 !V I 

l~:wl~~ n 1 'W6JlfJ'llfJ~ltr'W n~l b1]'W~1)'l~ ~(7I1'j'1'l n1'j'e.J~ (7I~1V1flJ'l1'W1VllJ1'W~r;}'llfJ~l tl~ltJ Vl11) 

1)l~~:;l~1)'W'll'W~~~1~lb~fJ·U!?1iJ~l ~lJ flfJ1:W~1 fIblJtJ1)tJltJ e.J~ (711'W~fJ'l tl~ltJ ll~ :;lL'Vl'j'n'l1'W1VllJ 
r 	 ~ 

2. 1~n1'j'lJ1-nl'j'!?11)~n~hllJ~'Y'l1) (llJ~1:W1'j'bl~~~'l~'W~11~vl'W(7Il:wn1V1'Wl?l)
'lJ 

\' 

'j 

1 
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• 


19l1~1'1fl1~e-J~l9l~~flfl'JHU't,HLe-J'W'I1'W~'t,h L~'el~'el LL~~1;r'l1'Wl~~~1:W1~b1~ ~ n1~ 

f)'! fl~'1 L~:w1J~~~'VlfiJl1~1'Wn1~[:.J~l9l ~ ~ fi11;r~ltJ~1~~1 l,D'W LL~~1~'Vlf~tJ1 n~~~'el~'elt.h'l~l n ~ 
'lJ 

~ 'I ~ ~'el'l ~1:W 1 ~91~ru11'W n 1 ~{~ 19l1 ~1'1 n 1 ~e-J ~ 19lv!~fl ~1'el'VllJ'Vl 'J 'W 19l1 ~1 'I n 1 d e-J ~ 19l 

V!~n ~'el 6JJ'ellJL6JJl9l6JJ'el'lL'J~l (time fence) ~1'elb6Jl'W (zones) LL[:.J'Wfl1~i'l (planned orders) n1~ 

~'W~'Wbbt:-l'Wn1~i'l (firm plarJned orders) n1~i'le.J~ 19l (production orders) Lb~~l9l1d1'1iJ~~n'elU 

~'W~~)'vhtJ (final assembly ~chedule) ~'1~ltJ~~b~tJ~bbD'I'el'elflLU'U 3 ~'J'W ~'1t: 

I II~ 

bL~ ~'1~'1 fl1HiJ~tJ'Wbbtl~'11'W~fltJJl1~6Jj'el'll9l1d1'1 ~'1~iJYl12 9~bb~ ~'1 ~'1 fl'J1:W~:W1tJ6JJ'el'lb6Jl'WYl bbD'I 
'lJ 

I i/ I • I I I iI' 

~'1~'elrJ19l b1 
q 
~lJ bL~~(t:w ~'W~1 bU'Wfl1~nlJ~ltJfl1~1'W~~~lJ ~1 ~-:j fl1ntl~tJ'WbLtl~'1Yl bn 1?1~'W~~~ e.J~ 19l'el 

I I iI I 

(p)'J~~~ n b~tJ-:j 'W'elfl~ 1 fl~~nn1dfl1ntl~tJ'Wlltl~'1'el~1'1 fl~vi'W~'Wbn 1?1;'W ~-:j n~~bU'WVltJ1YlGjJ'el'l 
, iI I I 

~lJ1'V!1~~~~lJ~'1Yl9~~~1~ru1~1?1~'W1~ ~1?1~'W~I?1<IjJ'el-:jt6Jl'W.y] 1 (~:W91niJ~~,j'U) 9~~tJn~1 b6Jl'W 
'lJ 'lJ q q q 

I 

I 
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, ,' 
' j 

I 

2J I I ,I 

~(?)~h.!~(?)~'fl'l16Jl'WVl2 (1S:W91n DTF) 9::;~tJn~1 16Jl'Unl~'Jl'lbbe..J'W (planning time fence: PTF) 9::; 

rh~'W(?)1~dJ'W9(?)'f)tJ~~~'lb'J~I.wl~::;~:W nln1J~tJ'Wbb1J~'ll'Wl6Jj'W~ 1 bb~::; 2 tJ'f):W~e..J~~'f)rhl~91tJ
q CIJ 

e..J~ [Ylnru~e..J~:W nlnl'lJ'l16Jl'W6Jl'J'l b'J~11'Wlb'W'J'W'fl'W9::;biJ'W~'J nl~'W(?) [Yll~I'l nl~e..J~ [Yl ~1'flb~'fl1~ 'W 

nl~,jr1J,j~'lJlltJl'W16Jl'W l(9ltJ bru~I::;'f)tJl'l~'ll'W6Jl'J'l b'J~I~ln~rhU99U'W ~'l9::;~'f)'lil nl~[Yl~'J9~'f)1J
q q 

I I I 

2. bbe..J'Wnl~~'l nl~~'WtJ'Wble..J'Wnl~~'l bl~::;nl~~'le..J~[Yl 91nnl~bbtl'l~::;tJ::;b'J~I~'f)'l• 

bbe..J'Wnl~e..J~[Yl (~1'f)[Yll~I'lnl,~e..J~[Yl~~n) 'f)'f)ndj'W16Jl'W~1'l1 3 16Jl'W ~'l~l~nfh'J:Wlbb~'Jl'Wl6Jj'W~ 3 

~::;~llil'Wnln~tJ'J n1Jble..J'W~,I~i'l~~ nl~~I'W'J ru~!?l1'W~~91 n~~1J1J r1'f):W~'J l!?l'flf ~'l ~~1JU nl~ 

'j , 
I ~ j;I I I I 

I,U~tJ'Wbb,j~'l~'W1 (9l b'J~ 1~'f))J'f)U~'l ~bn (9l~'W~~il e..J~Yil1~ ~'f)'llU~tJ'Wbbtl~'l bbe..J'Wnl~~'ll~~ 'W'W 
q 

I 2.I..:::::::j 0 J ~ Q...I 1.cS. 0 2,.1 I~ !I Q..J' 

~:Wltl rl'Jl:W'J1 [Yl'f)'l:W nl~r1I'W'J ru[Yll~I'l nl~e..J~ !?l~~ n n'e)'W9'l9~'W1 b~I~~'W!?l'f)'W~ (9l'VlltJ6J.I'f)'l nl~9 (9l
CIJ q 

, iI I I 

[Yll~I'l nl~e..J~!?l~~n l(9ltJnl~~'WtJ'Wbbe..J'Wnl~~'lbtl'W~'W[Yl'f)'WVl'f)tJl'Wl6Jl'W PTF Yl ~r.r(?)!?lI~I'l nl~e..J~ [Yl
CIJ CIJ 

, i, 

b~'WC5Jj'f)'U n'U bbe..J'Wn 1 ~~'l1 'Wl1J'f)'l ~'Wll~tJ'l hJtI~'f)tJ ~ :r::;'U'U nl ~e..J ~ [Yl ~1'f)'f)199 ~btI'Wlt11~~1 ~r.r(9l
CIJ CIJ 

'f)'f)nl,j bbe..J'Wnl~i'l~1~r'Unl'~~'WtJ'Wlb~'J9~f:lniJlb~I~:r~'U'U MRP b~'f)'f)'f)nl'Ui'l~'f)~[Ylf:l~U U~~ 
CIJ CIJ q 

~'W~'J'W ~'l l:r'l'lI'W~'J'Wl~ ry~n9~~1 bil'Wnl~l'W~'J'W~'f)'l nl ~~'WtJ'Wue..J'Wnl~i'l bl~~t1~'e)tJ ~li'l 

e..J~[Yll~b~t~i'WJlltJl'Wl6Jl'W PTF i1~~t!'W9~~'f)'lf:l'e)tJn~'Ult1~16Jl'W~ 3 ~'l'f)tJl'W~f:ll'W~lbe..J'Wnl:ri'l
CIJ CIJ 

~ n r1¥'l~~'l n l:ri'l e..J~!?l Vl1'e) lui'l e..J~!?l~ ~1'Wi'W!?l'e)'W~1'l19::;~ n~'l ~'f) l1JtJ'l ~~UU n 1 ~e..J~!?l 

l6Jl'Wl~tJ'J n'Ul'Ui'l~'f)9~~ n~~ltJtJ'l ~r.r(?)~'l~~~ (Vendor) 111lJ nln1J~tJ'Wbb1J~'l1~1 bn (?)~'Wn'lJ 
lbe..J'WnlJ'i'l L6Jl'W nlV1'W(?)~'W~~ LI,~~m:Wlru ~~~t:l'l1~r'Ur1'Jl:WL~'WC5Jj'f)'U91n~r.r(?)!?lIl'I'lnl~e..J~~

'j CIJ 

I 

, ~ !V 2J I !V 

3. !?l1 l'1 'l n 1 ~t1 l'~ n'f)'U~'W~ (?)Vi'1 tJ btl 'W~'W!?l 'f) 'W Vl lJ n 1 l't1 l'~ n 'e)'U~ 'W ~ 'J 'W btl 'W 
, q 

!V 

e..J~ [Ylnru~ (l(9ltJ~ b'J~I.wl bij'W~'J nlV1'W(9l) ~~'e):wn'lJilnll''Vl (9l~'f)'lJ ~nUl1~ [Yll~1'l n1l't1l'~n'e)'lJi'W 
i.I • ~ Q/ ,d 0 I a! Q,;' 

~(9l'VlltJ (final assembly schedule: FAS) lb~~~Il'I'1n1~e..J~~~~n9~'f)~'Vl!?llbl~'W'lb(?)t1'Jn'W lb~~ 

tJ'l r1'llU'W~~'l n'lJ nl:re..J~ [Yl e..J~ ~nru6fl~ lU'Wbl'lJ'lJ e..J~ !?l~1:wi'lYi1 (MTO) lL~~e..J~ [Ylf?lllJ lb'lJ'lJ~i'l 
(engineering to order: ETO) l6Jl'W n1l'e..J~!?l~'W~'J'W Vl1'f)1Jtln~n1!?l1:w~~n~hi'l ~'J'We..J~f?lnru~ 
, ' 

.d::I w Q/ , I Q"I 9.1 .c::i I Q/ 0 Q/ 

'f)'W 'f)199~lJ'e)'ll~'W FAS ll~~ MPS lltJn'e)'f)n91nn'Wt:ltJl'lL(?)'W6Jl(?) lb~~VI'W1'Vl[Yl1'ln'W~11~:rU 

http:b'J~I.wl
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, 

e.J~ [7111rusvl~ ~1J'Wfll~i'I1J~~fl~U (assembly to order: ATO) ~~~~1)'Wrull?ll~~ flfl1 ~~1) fl"1l~~ 
q '" 'lJ 

'j 

~~'W~~~fl1)u1~ \ 
. ~ 

fll ~~ 1-:1 ~~e.J~n1 ~e.J ~ I?l ~u'W~rf~1)~~1)1 'Wfll ~~~ fll ~~urU,J11~~~1) bU'WL~ 'W ~ 'Vll-:1 1'W fll ~ 

!?l~~'Wl~ ~~tJ~ nu fl~l~ ~1)~ nl~'Vlf~tJl fl~ (fl'W Lfli1)-:I~n~ t~-:I-:ll'W r)[71 f,l ~u) 1'W1)'Wl fl[71~lV1f1Jfll~
. q 

. . 

~1 L~'Wnl~e.J~ I?l nl~~1)UVl:WltJ~ 1'W ~L~~nl~~~~1 ~U fll~e.J~ 1?l1~/'U'W1~1?l1:w~1~~1-:1 ~Le.J'WvT~l 'W 

l~1)~~1)-:I L~~l b~-:I flruill~ LL~~b~-:lm:Wlru t~tJl,x~'W'Vl'Wfll~e.J~I?l~l~~ t~tJ~finl~~~~ul~l 
q . q q 

i/ 

u~~tJq nI?l1~'W't.nh~n1)u ~~tJVI~ltJ~finl~~'JtJn'W L6J!'W ~finl~'Vll-:1 rlrul?lP11~l?lf~fifll~~~1'~ ~n ~fi 

fll~~~1'~~n/'/'1J1Je.J~~ bb~~~fi[71~~n~ ~-:I.n'Vl~lil~ru ~~~'W~1~-:l1Pl (2551) 1~~!?J.J'W1Lfli1)~iJ1)6Jl~tJ 

1'Wnl~~l~ Lbe.J'Wnl~e.J~ [71~1)-:I t~-:I-:ll'W t~tJVI~n nl~nl~Vll f11~ bVl~l~~:W~~ 
q 
~ ~~tJ~fifll~tunbfl~:W 

, i/ , 

"'" !V ,;:,I.::!j .::!j,;:,l, .::S nl !V 


b"1l-:l b~'W[71~~ bb~~b~tJ fl ~rl~1)~~1)'W~l MPO (Master Planning Optimizer) 6J!-:lu~~~~~ e.J~ ~'JtJ 
I. 

Solver Engine ~1'Wt~nLfl~'~1:wtfl~6J!1)'VhilnL6Ji~ ~~l'W~'J'W-:ll'Wnl~~1)1JVI~ltJ-:ll'W U~~~~~l~U 
i/ , , 

n 1 ~(!J ~ [71'W'W~ l:Wl ~blU1:W 1~U'WLfl11)-:I iJ1)6J1'J tJl'Wn 1 ~~ ~~t1 n L9il~ b~'el nl~unl~iI ru Vll1~1?l1~ 
• q '" 

\ 

LVI~1~~~-J~1V1f1J~1?l~1V1fl~~~nl~(!J~I?l,r'W1 t"'t1 Robert R. Inman (2001) l~ulLL'W'JA~ LL~~ 
J 

~fi fll ~'Vll-:1 fl rul9l P11 ~ [71 f~ l'U~~tJ n trl~ nU'f)I?l~lV1 n J'~:W fll ~(!J~ I?l~bl tJ'W~ L~'f) bLniI ruVil n 1 ~ 
q q '" 

:w 1)U VI:W 1 tJ" 1 'W1 ~t~"" 1'W b~~ ~~ 1 tJ n 1 ~(!J ~ I?l t"'tJij~1)~ 1 n '" 1 'W bi!l" 6JJ!l" L'J ~ 16JJ 1)-:1 n 1 ~(!J ~ [71 r)'W 

nlV!'W"'nl~~"~1)U m~lru'Vlf~tJln~~ L~~tJ'WLbu~Nlu LL~~~1)~ln"'~ L'U~l~ ~6Jl'W (!J~ [71.nru~1VI:W 

bL~~fl~l~~l:Wl~bl(!J~ [71~ L'U~~~~lV1f1J LL~~~t~'I-:lTW L~1)1~ ~ltJnl~(!J~ l?l~l:Wl~bl ~1 LU'W"1'W1~1~ 
'elti 1" ~ ~ 1 L~:W!l bL~ ~~'J tJl'W n 1 ~~1)1JVI:Wl t1'11'W ~ ~1) :wcvr" ~~ ~ 1 ~1J~1)'I-:ll 'W ~1)'I t~'I-:ll 'W ~1~f1J 
:W!lUVI:W ltJ'll'W ~"Ln1-tJ" ~n ~ 'J ru"1l6Jll n ~~-:I fll (2551) 1~~J'~tJ 

q 
n 1?l1~fi Constrained local 

search (CLS) 1'Wnl~~~19I1~1'1nl~'Vll"1'W~'el-:l~irn-:ll'W~1J~b1~~~~1'Vll-:1 t~tJLmtl1JLYltlUnu~fi~ 

lfl'WiI~~u'W ~fi CLS ~l~1)til'Wn~:W~1)'I~fi~'J1~~n t~tJijtj19Ib1~~~~" IPlL~'f)l,x~l:Wl~blVll~ll?l1)1J
q 'lJ q q 

6jj1)~iI '1dVll1~illtJl'W~'J~1~U~~ ~ b~~ 1)til-:11~nI?l1~ nl~~~l~D,niI~~tJ'Vll~~I1'W Human factors 

t~tJ nl~nlV1'W1?l f11rl'Jl~~~ bL~-:I~1'lIf1J L11)'W1~~'f)~~-:I fl~~.yh1~tJl fl L~ ~1~1'WU1-:1 nnu r111?l1)u~1~ 
1)l~~~ij L~1)'W1~~1)~1Jl-:j !?l'J~1,x~ll?l'f)U~ijrlruill~hJ~ LL~~'f)1~vll1,x1?l1~1" L'J~lnlJ''Vll-:jl'W~

I. q 


i/ \ , 


~~1-:j~'WhJ~1:Wl~blUl1ul~-:j1'Wl~~tJ~'WYI t(1)t1irn'Jl"u(!J'W'f)l~~~~1)-:I~f1JLtJ~t1'Wrh~l~liJLI?l'f)f 

(Violation scheme) bb~~f~t~~bbn~:W'Vl~~'elU~n~l'W'J'WVI~ltJ rlf-:j b~1) LmtJu bVltltl (!J~ LL~~L~1) n 

r11 [711)1J~ ~1)"nl~ ~-:j~ln(!J~ nl~'Vl~~'el1JLL~~"l,xL~'W~l~fi~Ulb~'W'f)~l~l~bl6J1'JtJ~~ L'J~11'Wnl~~(1)
I' 

~ , 
1?l1J'l-:1fll~'Vll-:jl'W ~nvl-:l~-:I~~t1~~~l'W'J'W~un-:jTW bb~~~'W'Vl'Wl'Wnl~~lL~'WfllJ'~-:j1~ ~"nru"1l~l 

q '" 

~ ~1?l1"1l1 ~ (2551) l~LLniI'1dVll nl~~~l?ll~l-:1nl~(!J~ 1?l(~htJ~fi~~1-~~n~lV1funl~~~[711~l-:1nl~ 
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e-J~ [9] b~~!l-:J~nJ'6JJ'WTW nn~ihr;)~1 ~(?l~-:J b~~!l-:J~nJ' bb~:;i'Hf!l~1 n (?l6JJ!l-:J b~~!l-:J~nJ' L(?ltJnlJ'~~I-:J 

J'UbbUUVll-:J~ru[9]~I~[9]f l~!l~I~I~UnlJ'e-J~[9]~lVl:Wl:;~~.J~~ (?ll'W~ltJ nlJ'e-J~ [9]lJ'Wl~i!l-:J~nJ' bblJU 
~ , q, 

,,' 

-:Jl'W1JJ~I:Wlnl e-J~ [9]'lJ'Wb~i!l'~~nJ'in-:J br1~!l'l1~ b~!l~~ln1.nnl J'~(?l1?l1J'1-:J nl J'e-J~ [9].sn!l-:J'Il'WL(?ltJiJ
j 

~'1 e-J ~ ~1~~ 1 n'll 'W~~tJn6Ji 'J tJev'h 1,x nl J'~(?l1?l1 J'1-:J n lJ'e-J ~ 1?l1~ b'J ~ 11'Wn 1 J'e.J ~ [9] J'r;) :W6JJ!l-:J J':;lJ tJ 

(Makespan) iJrh~I~~(?l ~.-:J lh1l![9]J' D'WVl!l'l (2548) ~!l'lnlnbm<5JlUb1JV!I~'Jl:W~!l-:JnlJ'~'W~h 
1 'WJ'lhb'lJ'lJ~ VI ~ 1 nVl~ltJ ~ (?lliJJ':;~'1 rlVl~n 1 'Wn 1 J'e.J ~ [9] ~'B nl J'~ 1:W 1 J'bl e.J ~ [9] ~!l1'WJ'tl bL'lJlJ~ ~ n ~1 

~ q ~ ~ 

(2549) ~!l'l nlndll6JJll rw 111 i L(?ltJ~finlJ'tlflJ lU~tJ'Wb~'WVl1-:J~iJ!l~ ~'JtI nlJ'Vll l~'WVll'1~6Jir;) tJ~ (?l 
" 

~11~~ lt11'Wn lJ'.snU~'1~1 nn 1ntl~tI'Wl~'WVll-:J~iJ'Btl bb~r;) ~'Wn J':;~'11JJ~ 1:W 1 J'bltlfDtl),'11~Jll tJ 1~ 
~ q 

,I 

tlJ':;~VlfiJll~ l~'B~(71rhl~~lt1~ln(71~lnnlJ'r;)I-:JlleJ'WnlJ'eJ~[9] ~'1n'Wn~J' ~1-tlfii:w~t)~~ (2543) 1~ 
d!l 

llnl6JJu ill 'VII n lJ''J 1'1 n lV1'W(71 hi )'nl J'eJ~ [9]VI~n ~'JtJ n ln~'W'f) J':;lJ'lJ~t!D~'W'Wnl J'~(71~'Wl~1 'Wnl), 
~ q 

eJ~ ~~fib~'B-:J ~'WL(71t1~fitlJ':;:Wl ru.sn'B'IL'J ln~ ~-:J~fi~-:Jn~;h Lu'W~finl J'1'Wnl J''VI1 eJ ~ ~~firh~ LVlJ-,n:;~:w 

~~ (71 L(71tJiJ d11V1:Wlt.1 L~'f)nl),~(71nlV1'W(71nl),eJ~ [9]VI~n l,xiJ ~'W'Vl'WJ''J:W ~1~ (71
q q q 

I' 

)':;lJD nl),'J1-:J LleJ'WeJ ~ [9] [9]1:W ~li'l~'B~ ~ n'B'B n bL'UDiCil :;lltJ-:J lU'W 4 n~l-JVI~nl ~!l 

1. 11~~t.I ~h'Wnl~'1 nl ),eJ~ ~ l6Ji'W f'l'Jll-J ~ 1l-J 1 J'bl1 'Wnl)'iJ~U~'11'W.sn'B'I~t!n-:J 1'W l'J ~ 11'Wnl), 

tl~~'11'W ~t!n-:Jl'W 2. 11~~~1.wt)[9]~~'lJ l6Ji'W nlV1'W(71nl)'flJt)I?l~~lJ m:Wlrut)I?l~~1J~~!l-:Jnl), 
3 . i1~~tJ~I'W~11~~ltJ b6Ji'W r11ll),'1 rh.sn'W~-:J ~ltlf'lJ bb~:;rhr1'1f'l~-:J 4 . 11~r.rtJ~I'Wr1'Jl:W~I:Wl),bll'W 

nl J'fDJll),:;-:Jl'W L6Ji'W nlJ'~(71~),),'11'W1,xnlJL),'1'11'Wl,xiJili:Wl ru'lI'W~ln ~b~tJ-:J n'W[9]Il-J b1'B'W1.sn~ 

http:b1'B'W1.sn


25 

1~ In!?1 rill~~1 tJ1'Unl :i'e-J~ f?l~~1 ~u'W~'W ~'1Jll~ :i'1:W~!l'l n:i':;lJ1'Wn l:i'!l!ln lllJlJ:i':;U1J11'1 lbe-J'Wnl:i' 

e-J~!?l1?11:W~li'l~!l ~:i'ltJ~~l~tJ!?1 ~'1:i'1J~ 13 
" , 'lJ , 
I 

fcill n:i'1J~ 13 dJ'WJll~:i'1:W n :i'~lJ1'Wnl:i'11'1 lle-J'Wnl:i'e-J~!?l !?l1:W ~li'l~!l~!l'l:i'~lJ1J~ 
'lJ ' 

'e)'e) n bb1JlJ ~lV!flJ'Il'W~~tJ~~~ btJ'W~!llJ b~ f?l nl:i'Yl 1'11'W1'W~1'W~!l'l n l:i'11'1 lle-J'Wnl:i'e-J ~!?l f?l1:W ~1 i'l 
~'e)l'Vht!'W lb~:;lti!l'lfcill n:i':;lJ~~Yll nl:i'~ nMl~~'Wl!?11vlf;1J l~!ll~~ltJ ~'e) nl:i'!l'e) n bblJ'l.J:i':;UlJ ~'11~.. 
lbU'Ii'Wf?l'el'Wnl:i''e)'elnlbUlJ:i':;U1J'e)'elnl'lJ'W 5 ~1'W ~'el 

'j, 
! 

'j, 
,I 
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nnAii'lt 

I 

1,;,f,)l~fti~IJi;iU'~ 'ltnijlY1llJlilli"~ ~,rtJlJlIrimU'ltllni'ltiJ~U 
nnAn'lt1\ r1~flli"~ ~ 1-~r1111JI1'vmni\lliJ~Ul'Pli 

11 
;~°ril,rVlJil 

tilii~ 
-f1n~~lUIAlJ I /
-lh::iYllillll'lf1lnil~lU 

j 
-llilllJUI1!lU 

~ 

,/ I 
'Wlftfln • 

9I'i19i'!O!U uil:;ur~i'ltiJ~u 

litl"Nnmflli 

-fhtJi'u ~ 
l"fillj~Ij~~ ~ 

ijn~llfto!f1nuli~o::\l 
lJl.~9InHf1lHm'lt 

IAtJn .. 
llJ1lUlIU1IH1\lhf"h~~lU 

+ rU'lJ(j\launn~~Ail'lt (a) 
1~IIAf1liAni'lll~il1H (a) 

-nri'!~tJ~ 

-lHlJ1W~lU 

- lil1-IU~llY'h~lUvriWti'l 

-iuruifl!J~U 

-lUl1rlllhH1U 

-iUl1rllril1-!U~U1~j ij~lU 

1~AunUAn~1l~1I0!~ (b) 

H~ih~l1ftl 

Ua:;fllU1WfhliilV 

i'u'u1iuaunm{'~fllifl (b) 

-n1'i11l1l91 

-tl1lJ1W~lU 
• d ." 

- nlllUflllYiij~lU'WH'tIl 

-iUluir1iJ~lJ 

-iUl1ftliilJ~1U 
~ . " -lUl1illfllllU'ltllYiUnU 

Im~fllU1Wtill~ijlO 

oj 

1 

,~ 
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.1 

(1) nlJ'f'U~'en.J1;'l~li'l~'fl f)'fl (p(hi'l~'fl~l~fU nlJ'~'WtJ'Wlb~'d91 n ~1~f'lJ ~l 
'lJ 

i'l~'e) ~'l~'fl~1;'l~~n~ ~'e)'l nl'.1' uJ'~n'e)'lJ ~'d~ ~~1 ~ ~1;'l~l'Ui'l~'fl-~:WI~ ~1;'l~ J'l~ nlJ' 
'lJ 

~li'l~'fl J'tr~ (:,J~(9lJlru~ nl~'W!?1~'l~'WAl6JJ'e)'l ~~I?i1;'l~J'I~ nlJ' J'tr~UJ'~~Jl'Vl~'e)'l~'WAl 
J'tr~~ n ~11 ~l'W'd'Wi'l ~~1;'l~ '.1'1~1;'l~~~~ !?1~'W1~ ~~~'d~'fl'll'WnlJ''dI'l~l(:,J'WnlJ'(:,J~(9l 

(2) nl~lJJ'~~'d1;'li'fl~fH~'e)'l ~'W f1'e) nlJ'\JI~'e)~1;'l ~li'l~'fl~l~f'lJ nlJ'~tJtJ'W 
','lJ 'lJ 

. iI I i.I
nl 2/ . .:.1 2/.d!Qj Qj cvQj 

~luJ'~~'d1;'l~'e)~1;'lbU'e)'l(9l'W 6J!'l~'.1'I~1;'l~~'fl~~ !?1'l'W 
'lJ 

'j 

~ 

n)'I\JI~'fl~1;'l~li'l~'fl~l~f'lJ~'WtJ'W~I~!?1~~lJ'ln~~'lI'W l!?1~bb1j'l'lTWI7lI~
'lJ q 

I 

n~~(:,J~I?lJlru~ L6J!'W n~~(:.J~I?lJlru~~~'e)~~f(9l ~b1;'l~n~~(:.J~I?lJlruIfl11111;'l
q q q 

~) 'Ul n~:hl (:.J~ I?lJlru~91 n~'e) n ~l~~lb1~'lI?lI~tJ'Wnl~'W~~'l:W'fl'U l~~ 
q 

~~'l9In nl~'W(?)~'lri'fl'Wlu~~'l 

• 
'V 

2. nlJ'I?lJ''d9~'e)'U~'fl:W1;'lbU'fl'l~'W
'lJ 

'V 

(1) l?lJ'fJ,9~'fl'U Lb1;'l~fu;r'e):W1;'lnl~'lnlJ'(:.J~wiJ'W~'W 
, 'lJ 

'V 

nl:i'flJ~'e)~1;'li'W~'W91n~'fl:W1;'llJ''l'lI'W b6J!'W Vln'jj'~'Vnrn'lI'Wl'W
'lJ 'lJ 

'j , 

nl'.1''VlI\):I'W6J!'fl'l bbl?i~~ttl LblJlJ t.J ~ I?lJlru~ ~ 1'W'd'Wcwtrn'lI'W ~1'W'd'WVl:W b'd 1;'l1 

~ll?lJ'~i'W~l~u~~~J'lhblJlJ (:.J~ (9lJlru~ b~'fltll~11~1:Wnl J'~I'W'd ru~1 b'd1;'lI~ 
~ 'lJ 

~'e)'l1~(:.J~ (9l~'e)'l bbL9i~~(:.J~ (9lJlruay],'Wbbl?l1;'l~lJ''l'lI'Wt!'W1 t.J ~91 n nlJ'~l'W'd ru~l~ 
'V r 

tl9~~'fl~ bI ntll11111'.1'~n'flUnl:i'~91J'rul1'WnlJ'~'flU~:Wlt1'lI'Wl'W~'d'WI?i'fl111 
'lJ 

bb~ (?)'ltJI?l bI ~'U 91nJ'Wl~~I'W'd ru~1 r1'dl~ ~'fl'l nl:i'tJI7l bI ~U~'Vlfi 91 n r1'd 1~
q q q 

~'fl'l n 1 J'tJ (9l n ~U~'l~~ ~ trn 1;'l 'UtJI?l bI ~U~ iJ'fltJl'Wr1'l r1 ~'l ~'l~'fl ~1;'l rl'd I ~ 
q q 'lJ 'lJ 

... 
' j 
~ 

I 



28 

2.

~ff)'l n1J't)(9]bl ~U~'Vlfil:J~ltJfl~L~tJ (?l ~'ltl ~~U~l \'U'W~(9] bl ~uff)~l~ L\,'tl~~l'W'J'W
I q q q q 

n1~:Wff)UV!:W1tJ'l1'W1~ntlt~'l'lTW LLfl ~'J1'l LL~'Wn1~C-l~ (9]1~ntlt~'l'll'W t(?ltJ119~tJ~ 

b1 n\n~l1J ~~nff)U n1~~91 ~ru1 ~ff) ~'Wrhv!'W(?l~'l~ff)t1 fl1 1~91tJ L'Jfl1~ ~ l~l~b1li~'ll'Wl~ lU'W 
'lJ 

ff)th'l~l dJ'W~'W ltiff)'l91 nl1 '1) v!ll:Jcsn'W1 (?l1V! b1J~'l C-lfl1~n1~'J1'l LLC-l'Wnl~~ ~ (9]1~L'Jfl1 tJl'J'Wl'W1 'Wnl~ 

lh~~'Jfl ~fl ~'lt!'WL~ff)fl (?l~~ru~L'Jfll1'Wnl~'Jl'l LL~'Wnl~~~ (9]fl (?l~'l1~LLU'li'W(9]ff)'W1'Wnl~~ff)t1V!~ltJ 
, 

'l1'W LLfl~'Jl'lLLC-l'Wn1~~~(9]ff)ff)nLU'W 3 ~'J'W ~ff) 

' "' 

(1) n1~~ff)t1V!~ltNl'W11~nU~~'l'lliJ
! 

. 
(2) nl~~(?l~1~t1'l1'WJlltJ1'Wt~'l'll'W 

I: 2.- !V 

LmtJULYltJtlr111~91tJYl r11~dl'Ll19~Ln (?l~'W91nn1~'Jl'lLLC-l'Wn1~C-l~ I?ln'W 91 n,r'W1~L~ff)n c.J~ n1~ 

'Jl'l LLC-l'Wnl~~~I?l~riff)1~Ltl (?l~11~~ltJ1'Wn1~C-l~(9]~ ~ln~l LL~~v'hnl~~~UC-lfl i'l~~(9]
. q 

3.1 

• 
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,., 

j 


\ 


.1 


~tl'l :J.JtlUVl~ltJ'lI'W bb~:;nlJ'~I'l 1,1,~'WnlJ'~ ~ l?I b(?ltJlJ nlJ'vll'lI'W~'d'l I, 'd ~1 I,I,~:; 5 . n 1 nmtJu l,~tJtl 

~ ~ n 1 J' 'd 1 'l 1,1, ~ 'W n 1 J' ~ ~ l?I 1,1, ~ :; ~ J' 
q 

'LI ~ ~ b(?l tJ n J'tl U V'l 'd 1 ~ ~ (?l '] tl 'l J':; tl u 1'W 1,1, !?i ~ :; ~ 'd 'W 'l1 'W ~ lJ 

1J-' ~

I 
I• 
I 
I 
l 

' j , 
,I 

Wl·...ii"il j'\'H ii~~"'tJr..--- ----L------, 

.rlP1L~!l~fII1~_ru,;1'\11Uj;la~)J'il1J 


__ J 


~loif1'l ~'W b'lJ 'W~tl:J.J ~ I,n'f)'l ~'W Vl~'l~ 1 ntl''Wl ~vll n lJ'lh:;J-J'd~ ~ ~oiftl~ ~ I,ntl'l ~'W !?1'l J'D~ 14 ~'1lJ 
'lJ 'lJ 'lJ 

~ ~ 
Q,/ 0 ~ Q/q 

<IJI'Wl?IreJ'WnlJ'(?lll'W'W'lI'W (?l'l'W 

3.1.1.1 

,/ 

I I 

1. ;rtl:I-J~:H;~'di.J~nAI uJ'~ntlU~'JtJ rn~~H;~n~1 ~tl-'W1:I-J~n~ Yl'flti ~b:I-J~~ bb~~b1J'flf 
'lJ 'lJ 'lJ q 'lJ 

I i/ I I iI I t 9.1 

2. oiftlJ-J~ ~1~'l~tl<lJltl'l~ n rll DJ':;ntl1J ~htJ rj'WVi ~'l~'f) 1,~6jJVl ~1~'l~tl L~osnVl~'f) ~ 
'lJ . 'lJ 

I 
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- ------- - --------- -', -- ------

v)'H{,jiil 
~ d 
,U\1 

Lall~.hi~~a 

\' 

1m • d 
% fl1L~Hl 

".. ' '.'. 
rhmJOl~-3JJW l'l~'1U~'!Ifl-3';'iwiU~t-3~fl L~iJ~~'1i-3~'!l . U~'lJ~ Lot ' .; " 1'~~p::l'l , mmru 

(eRD)" ", i~Cl~iJ.,', ,'" .~,' ' $~E!, ' ,·(:bIOu[. ~':Si~e " 

0501 53 00030501 001SLSI002 Siack002 black M 2000 45201312010 

2700002SHSh003 Shirt003 green S 

151312010 45M 700green 

green L 1350 

003POPo003 Polo003 green S 300 

4/412010 45green M 300 

Lgreen 1500 

3.1.1.2 

'j 
1 

91 nJ'1J~ 15 LL~t9l'l~It1~~b~tJl?l6jJrel'l ~li'l~rel~l~funl~~'W~\nlu~n ~h VI~'l91 n 
~ ~ 


~ I ~ I, ~ ~ 


tr't.n:n ~15'l~relVllC91fu~'W~'Wl1J'Chh~lJ'J ~ ~~ifrellJ~ Lijrel'l ~'W iJ ~ltJ~ ~L~t1~ ~'1il 
~ ~ 

~nMbW~csnrel'lLLt9l~~r.J~(?lJi'ru~,r'W~llJl~blbLtJnn'W1C91rel~_h'l L6J1'W n~lJ ~~ (?lJi'bW~ 1f1rel ~~(?lJibW~L~rel
q 

~ I 

l~f(?l n~lJr.J~(?lJi'bW~2 f1rel L~relt1Jt~ LL~~n~lJ~~(?lJibW~ 3 f1rel nl'1Ln'l~Ll~fI Ll~~~'W1 ~1V1~'lJ 

'l1'W~~tJ~9~ll'Ll'l n~lJ ~~ (?lJibWsvlrelreln dJ'W 3n~lJ~reltJ Lvh,!'W (?lllJ~n~h'JlJl~I'l ~'W 
q q 

j 
~ 

,1 
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~""'''''''-'.--~,-

;)i't:~;l~..~~p)~~"
,~~;~~~<, ·~r ~~'~. s::'~ 
,: ;: .' J ltNfltlilltllll<flUW1 ' 

':Jjt~':1~;-;JI~~:;,~;~, ,i.l,h'/ :;. 

,~ill~\1
~l;~j~1{\Lj11H '. 

,.. 


....... l." d' 
'l'UYlt"I-3'11'il 

12/1/2010 

'_ .... J.,~
~\.IYlt"I~'II'il 

050153 

1\.1.V\~:!~ 

4/1/2010 

fle\:J.JwilAlirn"lll 1 (Shirt) 

La'1lV\fi1j~:!'il 
\' 'i1!ln1'i' uhncu rh,"'U~n1'ift~ L'la1,j,'lJ'il~... 

La'll~ Lot 
, Style Colour Size (M'l) )I'ilil 1W1~~U (-l'U) 

0006 12001 00 1SHSh002 Shirt002 green S 50 

oj M 150 26/3/2010 30 

I 

,I L 50 

002SfiSh002 Shirt002 green S 50 

M 150 9/4/2010 30 

l 50 

I ni\:J.JwilG'lflrn"lll 2 (Polo) 
' .•. ,.~" .. ' 

1', m)l'lCU .' !h\1\.1 fl 0'l'i~-3 
LWIlV\fll~~:!'il 

.... ' 
'i'lfln1-l .. L'lal,j'l'll'il~ 

La'UYI Lot 
~:i_. 

. Styl~ /·.· 'Goloiii: S tze ,,,· (M1) )I'i)il -lfl'lftil
" ' " . 

00030501 001SlSI002 Siack002 black M 2000 20/312010 60 

003PO Po003 Polo003 green S 300 

green M 300 4/4/2010 30 

green l 150 

ne\:J.JwilAlirn"lll 3 (Slack) 
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nlJ'[?lJ''JiOl~11U~11:W~ nl~'l nlJ't:-I~ WlI'W[?l'W LL~::;nl J'[?lJ''JiOl~11ucsn11:W~ f1'Jl:W [?l11'l nlJ''J [?lb1 ~'LJ bb~ ~'l ~'l 
qJ qJ q 

~i'lJ~ 17 
qJ 

j.

3.1.2.1 
00/ ClQ./2..I 

n7Jl?IJ(;V'V~f)1Jnl~.JnlJCJ~l?I6jJ'Wl?I'W 

'U I 
Ocv ~cv2.l..:::9 0 1.c:::I CV Q/ 

nl J'[?lJ''JiOl~11U nl~'l nlJ'e-J~ [?l~'W[?l'W f111 nlJ'f11'W'J CWf11 L'U~tJGlJ11'l'Vl n11::;t"l'Wn'll'W 
I c.v 1 -' !V 

Vu~tJ~11'l'Vl n~'Wwe)'Wn1 J'v11'l~'WLVltJU nu L'J~l:Wl [?lJ'~1'W"1J11'l'Vl n~'W[?l11'Wnl J'v11-:Jl'WL~tJ'J new LYJ11iJ1 
q ~ q 

I ,j I 

r11'Vln11::;Vl1~~ l1tJ1~1'W~1'1.l'J ruVl191'W'J'WL'J~lVl ~11'l n lJ'1~'WnlJ't:-I~ (9]iOl1-:JlwLLI?l~::;~11 (9]~111tJ 

L~tJnlJ'~l'W'J rur11 VU~tJ~11'l'VlnM::;YrWn'lTwvu~tJiOl::;LbU'l1111n LU'W 3 ~'J'W ~11 i'W(9]11'W~~ i'W(9]11'W 
j.- 'U' j.

biju~'W~'J'W LL'IN::;~'W(9]11'WnlJ'btJutJ:i'::;n11U iJ:i'ltJ'IN::;b~tJ~ ~'ltl 

~6Jjtl (I ndex) 
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~6Jl'W~11'l'l1'W 

k ~l~U"1J11'l'll'W 
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Tcur 
'U 
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I 'U 
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TF ~16Jl'W~'11utJ'ItN'I1'W1'WLLl?l~~~!f)1?l (iJl'Vl) 
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N b6JlI?l6Jl!f)'1'11'W~tJ'I13Jl&1~l?l~1 ~U'Il'W 
a z 

iJ 

w ~11~~ltJ~fJl-I'Vl'lVll-l &i6Jl'f)'1 nl~~l?l~1 ~Ufl1tJ1'Wt~'1'11'W 

p ~liJfu!7I'f)rJ'Wl'WLbl?l~~~'f)1?l 
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P ~1'Wr;)'WLfJ~1~1~e-J~1?l~1'11'WLLl?l~~~!f)f?l (csnl-l) 

• h ~l9l~l~lUfu (Ul'Vl/~r;)) 

q ~l'Wr;)'W~fJl"ml?i~~~\~1?l (~r;)) 
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a ~1?l~1~16Jl'W~'1 b~1'f)'1iJ'W (Ul'Vl/~'d) 

L ~lbL~'1~r;)l-I (Ul'Vl) i 

~1?lJ'1~16Jl'W~'11iJtJ'It~'1'11'W (Ul'Vl/~fJ) 

e ~l'W'd'WYft!n'll'Wvr'lVl~I?l6Jl!f)'1t~'1'11'W (A'W) 
iJ , 

~1?l~l~lLI.~'1l?lllJ~'WVl (Ul'Vl/csn~ ./fI'W) 
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2) ~'W[?l11'WbiJ1J~U~1,U 

~ 'tv ~ ~ ~ ~ 

iU[?l'f)UbiJU~U~'J'W ~11 ~U[?l11Un1~biJ1J~U~'Ju(Yh'l1 b6J!'W bb.sn'Wb~'f) tJnb~'f) Lb~~ 

~11J b~'f) dJU~U ~~bb~n ri'f)~~1~A1'W'Jrw~'f)'l b~'f)nYl~ biJ1J~U~'dU~'J bb'VlUtl'f)'W t(?)tJ~fin1n~'f)n~~ 
~ ~ ~ , l ,~ , 

~'J bb'Vl'W.sn'f)'l~'WI?1'f)UbiJ1J~Ut!'W b~'f)n~1n b'J~1~('1 [?l~~1'W~1~1:J~[?l~'W~'J'W t(?)tJ~~b~'f)n~~~'Jbb'Vl'WYl
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t1:i'~n'tlUn'WL'u'Wt:J~I7l.nru~ 
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'L6Jl'W tln lb~'W ~ltl ~lLiJutl:i'~n'tlu:i'lJ~n'WdJ'W~IJLttl dJ'W~'W ~'1 
!V !V 

~1 VI fU'll 'W~~rJ'Wi'Wl7l tl 'Wn 11LiJ1J tI :i'~ n tl uij f11J 1 ~~1 ilru~ 1V1 fu n 1:i'1J 1'1 bbt:J 'W n 1:i't:J ~ 171 l'W:i'l ~ n 1:i' 
1 . ~ 

1J1'1 \,\,t:J'Wfiil ~-Wfiil1:i'ru1 i'WI7ltlU'n 1niJ1JtI :i'~ntl'lJ ltl'WVI~n Lb~~t1fui'Wl7ltl'W'I1'W~'W1~~tl ~ f1~tl'l ~'1 

n1 :i'~1'W1J ruVl1nm~~b'U~t1 b~t1Unu LIJ~l~ll71 :i'~l'W~tl'li'Wl7ltl'W\'iJutl:i'~ntl nij ~m~ru~ b~tIlJ n'Wnu 
d.9 

i'Wl7ltl'W\'iJu~'W~IJ'W bb!?l !?l1'1 ~'W~tl'l~i'Wl7ltl'WbiJutl:i'~ntl1J1~ ~tl'l b~tl nVl~ ~IJ bb'Vl'W \, 'W :i'1~~n~ru~ 
!V !V 

'11'W~tl'li'WWf)'W\'iJuU:i'~ntl1JiJ~n~ru~bVliJtl'Wn'W t~t1~fin1:i'~1'WlJruiJ:i'lt1~~l~t1(?t ~'1U 
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~'f)'ln1:i'rrl?l~~U~'Vlfi~1VifU01:i't:-l~I?lt:-l~~Jiru~1'W~'f)I?lt!'W11?l1~~:i'~\l'f)~1'WUI:J'W~1~-:)~'f)~1J1fu 
~'WtJ'W ~'l:i'1tJ ~ ~L~tJ!?lrJI?lbl ~1J~ ~'f)-:)1~~1~1:i'bl !?l1J1~1nluLL~ !?l'lJ'1tJ nl:i'tJ~ bl ~U6JJ'f)'lI:J~ I?lJiru~1 'W 

q CIJ q 

L'V111:i' ~lnt!'Wl~~1'W1ruVilm~1rurJl?l~~U~~'f)-:)nl:i'6JJ'f)'l~'f)~t!'W1lXn~U~1tJm~lrutJl?l~~ ucsn'W!?l 


L~tJ1 n'W~ r1'l bVl~'f)'f)tJl 'Wr1-:) f)~'l L!?ltJ~finlJ'~1'W1 ruVilm~l rur111~ ~'f)-:)n1:i'rJ~ bl ~u~'VlfilJ1~-:)

CIJ q q 

' j 

I 



37 

~13. nl~~'El'l:Wl1UVl:WltJ'lTW LL~::;1J1'lLbe.J'\..ml~e-J~I?l~(?m1:WiJnl~v'iI'lI'W~IJ'l br;)~1 
~ 

,/ 

'i'nJ~ 3Ji'il~illi1Un1'i~'iI\J" ~1!'H1U 

Ilfl::11~LUlUn1'illij\ 

3J'ilmun!l~1ul\IL'i~nu 


j\13Jn~~'IJ'il~lltifil.nru"; Ilfl::'l1~IlIlUn1'illti(JIflj\'il'il~ a 


thU'lrufi1l',j~1!11J'il-t 

IlrlUn1'irlti~f1(i\'il'il~ a 

i~i'il~'illhl,j~1!1hl 
• IlIlUn1'illifil'Ulfl'rl~ a

.'lU~ 5 

fi1U'lrufi11,j<i181l'il~ 

IlIlUn1'illij\f1(i\'il'il~ a 

'iIi~i'il~ilfi1l,j~1!11tl u~~-ru~\J-rj\llii\J'iI!h-l,j1 

Ihu~ 5 n\Jih8~j\;'rl
i~ihll,i\4 

• 

nl:i':W'El'lJVI~ltJ'lI'W Lb~::;1J1'lLbe.J'Wnl:i'e.J~I?lL'W~r;)'W'lI'W~ 3 ~Lb1J'l'El'ElnL1J'W 3 

~'WI?l'El'Wtl'EltJ ~'El nl:i':W'flUVI :WltJL'" nu ~:i''l'lI'W n l:i'~~~1 ~'lJ'lI'WJll tJ1'W~:i''l'lI'W u~::;n1 :i'LJ~'lJLJ ~'l
q 

ue.J'Wnl :i'e.J~ I?l ~~tJ nl~~~'lJ'lI'W~::;VI~I'1 ~:i''l'lI'W VI ~n nl:i'''1l'El'l~'WI?l'f)'W~ 1 ~'El nl:i':W'El'lJVI:Wl tJ'lI'W 

L~n'lJ~~'l'lTW bi:W91 nVil ~:i''l'lI'W~iJ Al1~~IU~ ~1~~ ~ n'fl'W 91 ntT'Wvh nlnmtJ'lJ b YltJ'lJrl'lJ Al 
q 

9/ I 

d-J'ElUVld-J1U'lI'WL"'n'lJ~:i''I'ITW~n VI~n nl :i'i'WI?I'fl'WYl 2 ~'El nl~~~~I~'lJbbe.J'Wnl:i'e-J~ I?lJllUL'W~:i''l'lI'W 
; g., I 

L(?)u'1finl:i'bbUU'lJ:i'I'WiLL'El'W~1J11J~ bb~::;VI~nnl:i'i'WI?l'El'WYl3 ~'fl nl:i't1~'lJU:i''lbLe-J'Wnl:i'e-J~(Y]~~tJnl:i'
q 

~ ~U'l1 'W :i'::;VI ~1 'I L:i''I 'I 1 'W L~tJ ill'1fi n 1 :i'U~UU:i''I b~'\..rvll'l ~IJ tJ n 1 :i'f1\~Vl1 bLU'lJ'VI1 'lJ ~'l L1J'W n l:i' 
'j' q 'lJ 

l ' I I 

Uf'lJlh'l~::;VI~I'l b~'W'VI1'l ~IJ~ nlnb~ n bU~U'W~ (?)~'I~::;VI~I'1 b~'W'VI1'1Yl {;l n b~'fln d-J1U:i'::;U n 1?l1~nl~ 
q q 'lI q 

9/
d I Q.I' ~ Q/ 

1. LIJ~1 bl?l:i'U:W'lI'W:i'IJ,:W'fl1:J niJ blJ ~leJ~I?l"1l'fl'l'lI'W'W'W1 

2. nl:i'e.J~ 1?l~1:Wf1 ~ b1J~li~~'fl'l l?il'l1~::;VI~I'1 nl:i''Vl1'lI'WL'WL:i''l'lI'W 
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3. nl~~ n ~1~1Ol ~1:w ~ lOll ~iTt.n n 1 J'lL'Vl ~n 'll'W 

4. nl~~n'~1~1Ol~1:W~1Ol1~bt.nnl~mJ'l~'f)(91'll'W 
,. 
'j 

'V I I I 

L!?1tJ~'tJ(91'f)'Wnl~lJ'f)U~:WltJ'lI'W1~ntJL~'l'lI'WlOlln~1JVl18 iJ~ltJ~~L~tJ!?1 ~'lVlIOl~ 
'U 

3.1.3.1 

I I I iI I 

Vl~I:Wl~bl L1':W'l1'Wl~'f)~I'l~1Vl~
q 
~6jJ'f)'l U!7l~~~'f)(91 LL~~~I'W1J ruf111~~ltJi'W~'W LVl'El1~~1Ol1~rul 

:W'El1JVI:WltJ'l1'W1~nUL~'l'lI'W U~~'Jl'l LLe-J'Wnln.J~!?I'Vl ~~'El'l LL~IJ1~~1Ol1~rul e-J~~1~1Ol1 n nl~1J1'l 

Ue-J'Wnl~~~ (91'Vl!?1~'El'l a ~liJ'lI'W~ltJVl1'f)1~ nnll~lJJn'lI'W~ltJ Ltl ~~'W1~~1'W1J ruf111~~ltJvT'lVl:W ~ 

6jJ'El'llLe.J'Wnl~e.J~!?I'Vl~~'El'l a !7I'Ell1Jl1~ulLLe.J'Wnl~e.J~(9l'Vl~~'El'l a i'l~~(9lntJ~ltle.J~(91 Ll~~LI/~'lflIJ1:W 

~'El'l nl~rJ(91 bl ~tJ~'Vl~n1J~ltJ"~~~'El bLI?! n)'ru~iJ'lI'W~ltJ Ltl !?1~'Wri1~ f11'W1J ruf111~~ltJvT'lVl:W !?11J'f1'l 
q q 

LLe.J'Wnl ),~~!?I'Vl !?1~'El'l a LL~'~~'l~'El~~ l1JtJ'l ~'J'W'lI'W~ 4 lb'~~ 5 ~'l~~ nl ),~1'W1J rul1lOl~tJ !7Il'l1 ~ 

n~:w e.J~ r?l.nru6flt!'WlJ11J1'lLLt.J'Wnl~t.J~!?Il~ntJl),'l'lI'W lOll nt!'W-Wl;r'El:W~ ~li'l~'El1J'f)'l n~:w t.J~ (9111ru6fl 
q 'U q 


I I 'V 'V 'V 'V 


Yh~'Eln:Wl~I'W'JruVllL'J~IVl~'El'l1~t.J~!?I1Ol1'l1'W'Vlni'W!?I'El'W ~'f1 i'W(91'El'W~~ i'W(9l'El'WLiJtJ~'W~IJ'W LL~~ 
q 

i'W!?I'f1'WLiJu1J~~n'f)tJ VI~'1"1 n'!'W1'tX ~1'W1J ruVllrr'WrllV1'W!?1L~~"'lI'W'EltJl'1~1 (LF) L!?1tJUlrJ'Wrll VI'W!?1 

~'1 :W'EltJ,rn ~untJ t.J~ ~'J lJ~1 'WIJ 'W rJ'W ~ ~'f)'l1fl 'W n 1 ~tJ~~"JlruBfi LL~:::~ IJ'I L'J ~1 n 1 ~1J'W~'lhJt1'l ~nfll 
q 'U 

p~ q * Std 
I 

~1'WIJ'WVllJ (Vl:w) * EQ * ATSk 
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o 0 ~ I V 

n1'aFl1'U'J ru n1,"'U~ n1'ab~'a~'f)tl1~6lf1 

LF (hr) ~'El nlJ'~I'WfJ runlV1'WL91~~~~'lI'W'Elth'l~TLn,htJbu'WifJLJ-J'l ~~~:::1JJA~~fJ'l ~fJ~1 

.'. 
LF = r'hvlti~~\l~'f)u~n~h - (91'W1i.6'W~1-nuJJ"Flru~ + "ll1\lb1'CllnlJ"lJ'W~\l) 

'j 

I 


,/ 

~1~.:JY1 f tJ~Y11~~lnn1~fh'U'Jru'l!llL'J~lmi'U~~~~.:Jlubb~~:.:a'f}(;\"lI'fI.:J'Vln 

Plantl Plant2 Plan.) 
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512J2() 10 12 

blue 180 
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~lnlW1J'1'l~ 2 ~U~I'lI'W~'El~~ 01 SH003 on'El'lLJ''l'lI'W~ 1 1~~fJ~11'WnlJ't:-J~~ 

~1-'l~IV1¥ui'W~'El'W~(?1 30 ifJLJ-J'l i''W~'El'W~ij1J~'W~fJ'W 65 ifJ LJ-J'l ~~~ :::i''W~'El'W~~u'Lh:::n'Elu 185 
I I 	 i/, iI' ", 

ifJLJ-J'l LJ''l'lI'WVl 21~~fJ~11'WnlJ't:-J~~~~'l~l'l~fui'W~'El'W~L91 46 i':lLJ-J'l i'W~'El'WlijU~'W~fJ'W 58 

ifJLJ-J'l ~~~:::i'W~'El'WlijU'Lh:::n''t)u 182ifJLJ-J'l ~l~:::LJ''l'lI'W~ 31~LfJtn1'WnlJ'e.J~~~1-'l~IV1¥ui'W~'El'W 
rflL91 30 ifJ hN i'WI?l'El'W~iJu~~~'J'W 63 i'JL:W'l ~~~:::i'W~'El'W~iju'Lh:::n'Elu 157 i'JL:W'l vll ~6Jl'W~nu 
'V1n1~'El~bL~fJ~J'U'El'ElnJ-Jll.th1~1J'1.'lLfJ~lnlJ'vll'lI'W~~'l~'l~IJ'I'l~ 3 

q q 	 1 


,/ 
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LL~fJ 1~~TWfJ ruvn LfJ~I~~I~I:i'blLi:w1~dJ'W!lth-:J~I~~ 
q 

(7) ~-:J~finl:i'~TWfJruLfJ~1 bi:W-:Jl'W1~!ltJl-:J 
\' 

ojfl~~(7) (LS) ~1:Wl:i'bl~I'WfJru1~~-:J~:wnl:i'e 
q 'I 

,., 

n1'iiATw1ru~1b1'6;nvh~:I-J.:J''Wl~'fl~1.:Ji1.y1'6!t~
,! q 

(\j (Y) 

-1I~ -1I~ 
b:;S b:;S, , 
€ € 

. ~ ~ 

ltl~ 19 Ll.e.JU{]iln"i'f'I'IJL'J~l"l1'fl~n1"i'J1'1LLe.I'Unl"ie.J~61 

'lJlJu~ LL~ ~LfJ ~IUl'lJ!l~~l?l Q~1J'lJ!l~~'f) 1?lt!'W1 nnl1~tJ'~-:J 1'WiJ ih~~ n1J't:J~ l?l~1-:J ~-:J I.L~~ 1~1'W 
~!lL9l~'W~~1JJ!ltJ1'W6JifJ-:J LfJ~1~riTVI'W(7) (~!l iJJ'~tJ~bfJ~1 ~:W-:J1'W!ltJ1~~Tl.JI~~n~16JifJ-:J VJ~1~ riTVI'W(7))

<U 

n~l:WldblcWl'll'W:Wl'Jl-:JLI.t-J'Wnldt-J~ ~ L~'tl~'fl-:JnlJ'lmd'l\ll'W~1:Wldbl1~ril~~ nldt-J~ (?l~iJ'f)tJltX Ln (7)
<U 

'lJJ'~ttJ<ljjt! t(7)tJ1JJ'lJ~'tltJl~ril~-:J nlJ'eJ~ l?l6JJ'fl-:J td~~I'W~'f)-:J~ blJ L'lJ~l dJ'W~'W ~1 n l?l1 J'1'l~ 3 nl J' 

riTVI'W(7)6Ji'J~bfJ~11'WnlJ''J1'l~beJ'W ~!l 16/2/2553 ~~ 30/4/2553 ~lnt!'Wnl~LL'lJ~-:J~'WI.VltJ1JdJ'W 
VltlfJtJifJ t:W-:J ~'tl 6J1fJ-:J bfJ~1~~368 '-968 t~tJ nTVI'W~1~~'W~ 1 1.~'f)'W 1 'lJ'f)-:J'YJ nu ~~dJ'WifJt:w'l~ 

,i 
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4 I I I I 

.:::. I 'V'::" I . .o::jO 0 .o::j.o::j "'" I 'V "'" I <:!l 

loJ'~'f)t11'16J!1 lon'W~l n6J!'J'I lo'J~l'Vl n1V1'W~ 'Vl1 n1 J'bbtl n'll'W'Vl~ lo'J ~1 loJ'~'f)t11'16J!1 bn'W6Jl'J'I lo'J~l'f)'f)n lo ~'f) 

J''f)Yl~l J'b1J1 n 1 J''J1'1 loL~'Wn1 J'~~ (9l1 J'1'1 n1J'~ ~ (9l1 'WJ''f)lJ!?I'f)1tJ ~1 lo VI (9l~ 1.1tI n':l1'W'f)'f) n I. ti'f)'I~ 1 n':l1 'W 
q 

21 I I 2/ 

lo VI~l\liJ I.'J ~11.1~'I1'W'W1'WnrJ 1"Il'J'I lol.~'W'I 1'WVl~~'J1'1 lol,~t.m 1 J'~~ (9l I.b~ ~~ ~~~1 J'ru1~ n flf'l 1'WJ''f)1J 

n1J''J1'1 I.lo~'Wflf'l tl~1tJ 

'j 

\ 

d 
'll'W'Vl~mltJn'El'f.'ln bV~~ 

IOl~Ul~~1j'n,n1'W';j''Elu 

nlj',)l'l bb~'Wrl¥'ll?l'El11J 

368 ("1l~)  968 ("1l:l-J) 

Use 

Bl 876 876 876 

, .. 
'j 
1 

.1 
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I I 
..:::::i I ~ I 

91 n (?l1 J'1~'Yl 5 n 1 J'V! 1 A 1 ~ ~ ~~ ~'f)~Jl1 J':::~1'W 1.J'~91 nV!l A1 t.J~J'IJ~ I.IJ ~ 1 n1 J' 

Yi1~1'W~'f)~\'\'l?l~:::LJ'~~1'W \,6jj'W LJ'~~l'W~ 1 r11t.J~J'1J~~'f)~~1'W ~'f) 169 + 93 + 370 + 410 + 108 + 

108 + 410 + 549 + 226 + 155 + 184 = 2782 vl1\,6jj'W\'~tJlJn'Wn1JLJ'~~1'W~ 2 b\'~:::LJ'~~l'W~ 3 iJ 

r111.'V11 nu 2745 \'\'~:::2353 91 nt!'W\''f)l r11t.J~J'IJ~~'f)~~1'Wvr~ 3 LJ'~~l'W~lV!l r11 \'ru~tJ t.J~J'IJ~~'f)~ 
~1'W ~'f) (2782 + 2745 + 2353)/3 = 2627 v!~~91 nt!'W1~U1r11I.ru~tJ~1J)~1V!lrl1~~ (Pl~~'f)~

q 

oj 

i/ 

~fin1J'~1'WlJill bb~:::J'ltJ~:::\,~tJ(Pl~'f)~r111~r.;j1tJiJ~~~~ n1J'U 

~(Pl~1~Un1J't.J~~ \'\'~:::U1~T[1J':::bi~'Wr111~r.;j1tJ~A1(Pl~ltl19:::\'n (PlVl~~91 n n1J'1J1~Lbt.J'Wn1J't.J~ (?l ~~ 
1 

U9~tJ r111~~ 1tJ l?l1~1~ 'LlJ'~.n'f)1J £91lJtJ r11 b\'J'~ 1?11:W~'W~ r11~'W~~1'LlLJ'~~1'W rh'Lli'U ri1~'W~~1'Ll 

~n~l bb~:::r11~(Plbn'lJ L(PltJbbl?l~:::U9~tJiJJ'ltJ~:::I.~tJ(Pl ~~~ 
'lJ 

11 I g" i.I I' 

U'WiJ~1~11J'~~1'W'f)tJV!~ltJ \'\'vi~ L(PltJ bbl?l~ :::b\'vi~niJ~~J'1 r11 bbJ'~V)hJ \''Vh n'W~'W'f)tJn1JYh~YlV)LJ'~~l'W
'lJ ° 'lJ 


i/ i/ I i/!V I 


~l~lU'W~~'eltJ 91 nVl n~hlJ:W1~1J~1~~J'1 r11 bbJ'~~~~'W'f)tJ n1J~'WVl n1J'v'i1~1'W L(PltJ~fin1J'~1'W1J ill 
'lJ 'lJ 

oj 

~ 

, j 
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' j 
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~a.H11'ii'n1'ii'f\Tu1ru~1bb'ii'-!)l1n&i bb~~~1bb'ii'-!)a1-!)b1~1 
r 

RT = I x P x e 

OT =1.5 x I x P x e 

ltJ~niJ'l~lGJllV1ti-;!GJl'f)'l b~'l,:n~ n~:w~~'f)'l 1.1J'Wrh1~~lrJ~l.n/?)91nnl~~/?)~'l~'Wfh1tliJ'l~n v!h ~'l 
q 'lJ 

!V !V 

~lrJ~~b~rJ (?)r111~~lrJGJl'f)'l'Vl'l~'f)'ln~:wn ~'lU 
1 

l 

(1) r11GJl'W~~~~V1~1'lb~'l'll'W 

I.ti'f)'l91 n b~~'ll'W~.yh nl~~nMlnr1~'l~'W~n~l'l~lV1funl~~/?)l.nUt)(?1 ~~U I.b~~ 
~'Wfh~11.~9~tl I.~'el b~'l'll'W~'el'l nl~l~t)(?1 b) ~hJ~'ll.n(?1 nl~GJl'W~'l91 n PI'W~n~l'lhJiJ'l b~'l'll'W ~'l 

'lJ q 'lJ 

~finl~~l'W':l bWr11GJl'W~'lhJiJ'lb~'l'll'W~l:Wl~b) ~1'W':l bW1~ ~'l~:w nl~~ 
n1'ii'f\Tu1ru~1",r~1!JY1bn(Pl~1nn1'ii'en'U~-!)~1nb'ii'-!)'!)1'U1cU~'!)b'ii''!)-!)1'U 

(2) r11GJl'W~-;l~'Wv!h1tliJ'l~n~h
'lJ 

I. 

9~n~1?l~1 r116JJ'W~'l~ I.I.I?l n [?\~'l n'W~'W'eltJ n'J~ll.1J'W~ n v!llJllrJl'Wlh~I.'VlPl V11'el~ n v!l1 [?\l'ltl~~I.'V1 fI 
'lJ 'lJ 'lJ 

.! I 

tl~~n'el1J n1J~ b) l'Wnl ~nrGJl'el~ nl ~6JI'W~'lVlI.I.I?l n [?\1'l n'Wn~'l ~~ [?\'elf11b~~lrJ1~n ~~ I.I.I?l n [?\1'l n'W ~'l 

~finl~~l'W':l bWf11osn'W~'lhJtJ'l~ n v!l11'WI.I.[?\~~~ b)l'Wnl~nr~l:Wl~b)~l'W':l ru1~ ~'l~:wnl~~ 
'lJ 

cfc.. c::o 0 .1V cf 

~"1'Un1'ii'rueJ~~b~~~~~-!)~13JnTVIU(Pl ~~1IU~.!)(Pl'J!J~"!JU~ 

rhl-n"lJ'W~'1(U1Yl) = tr~~1r11"lJ'W~'1~(ltJ'Wt1l (U1Yl/!?l')) x ~1'W,)'W!?l,) (!?l,)) 

I 

http:b~~'ll'W~.yh
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, .. 
oj 

~ 

.1 <>,,,,,,,, Wi IV 10 .IV d ""'" 
~ tlTU n1'cirut:J~ I?Ib~'ci~"if1 n'J1 nl'VI'U(9l ~~"lJ'U~.:J(9l'JtI bA'ci'f).:J'U'U 

rhl-n"lJu~'l(Ul'Vl) = t1!7lj'lril"lJ'W~'llrJ~ll'lU'W (U1Vl/~,)) x 91'W,)U~,) (~')) 

<>,,,,,,,, Wi 0 .IV QI 

~ tlTU n1'cirut:J~ I?I b~'ci~ 1?I'ci.:J1?I1:JJ nl'VI'U(9l ~~"lJ'U'G4.:J(9l'JtI b'ci'f) 

ril1-n"lJU~'l(1Jl'Vl) = rel!7l~nril"1Ju~'lC1!l (U1Vl/~')) x 91'W,)'W~,) (~')) 

<>,,,,,,,, Wi IV 10 .IV d ""'" 
'G4 tl1'U n1'cirut:J~ ~I b~'ci~"if1nT)nl'VI'U(9l ~~"lJ'U~.:J(9l'JtI bA 'ci'f).:J'U'U 

rhl-n"lJu~'l(Ul'Vl) = rel!7lj'lril"lJ'W~'lbfl~!l'lU'W (U1Vl/~')) x 91U,)U~,) (~')) 

dJ'W~fJ~l:Wlnn~l b 1'W (b tJ'i! fl!l ~fJ~bfJ~l~b~~~~;,h~l lbl?l~~~1:W1J'tl~~~'W~hlu~~~n~hvl'Wl9n:w 
1 'IJ 

nl~'W~ rll bU~tJ'W~finlJ'6JJ'W~':)~::;~'fl~ b~tJ rh1~~ltJ~fJ'Wb~:W~l n nlJ'lU~tJ'Wb~'W'Vn~nl J'6JJ'W~~ ~~ 
1 

oj 

1 

.1 
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I .'t 2.1 

b~'e)1~A'l~~ ~'dlJ6JJ'eh'l rh1~~'lrJ6JJ'e)~ r1'l bb~~ bb~~fh6JJ'W~~1LltJ~t~N~'l'Wbb~'d ron ntJ'Wl~~'l A'l 

t-J~~h~6JJ'e)~ A'll~~'lrJ t~tJ b~~n A'l1~~'ltJ~ ~'l~~~1'W~'e)(7] b~tJ'd rl'WdJ'WC?l'd lVltJ1J ~~ (7]'lJ''l~~ 6 n 
i q 

. ~1'i1~f1 6 n1~"nf'h~~;H~h~"ll'tl~fhli'~1t1 

~'lfl(7]'l~'l~~ 6 ~~~1J~'l ~'e)(7]~'l'W 2001 SHSh002~,)lJrhl~~'lrJ6JJ'f)~t~~~'l'W~ 1 

iJATW'e)rJ~~~ ~'ln~'Wl~r1'l~J~~'d:wrhl~~'lrJt~~~'l'W~ 1 dJ'WA'llVlrJU ~~n rhlif~'lrJ6JJ'f)~t~~~'l'W-
q I 

~ 1 ~'e) 6343 - 6343 =0 tN~TW~ 2 ~'f) 7750 - 6343 = 1406 ll~~t~N~'l'W~ 3 ~'f) 7619 - 6343
• 

3.1.3.2 

I· I 

nJ'~u')'Wn'l~'d'l~lLt-J'Wn'l~e4~(7]utl~'f)'e)nltl'W 3 ~'d'W ~'f) ~'d'WVl 1 n'l~:W'f)1J~lJ'ltJ 

~'l'W ~'d'W~ 2 n'l~9~~u~'l'Wf1'lrJl'Wtd~~'l'W ll~~~'d'W~ 3 n'ld~~U~'l'Wd~VI~'l~td~~'l'W t~tJll~~tJ~ 

~~'ldbl<n1~~'l n~'J'Jd'd:w1~ll,~'d~'W(;l'f)'W~ n~'l,):W'l~'l~ ~'W ~'f) (7]'l d'l~ n'l~~:W~Tw1~'f)th~~'l~~ ~ 
(7]'ld'l~ t-J~ ~h~6JJ'f)~ fih1if~'ltJ .bb~:; (;l'ld'l~ b'J~'l~l~e4 ~ (7]~1~ bb~:;r1'lfl,)'llJ~:W ~~6JJ'f)~fl'ld:;~'l'W ~~ 

q 


!lI !lI!lI!lI!lI 


i'W(7]'f)'W~~~~'l~ru'lLLU~'f)'f) n lD'W 3 i'W(7]'f)'W ~'f) i'W(7]'f)'WbtJ1JLld:;n'f:l1J i'W(;l'el'WLtJU~'W~'d'W bb~~ 

., 

~'l'Uv11 n1:t,j'3Jifl1J,"3J1f1,:n'Ui:~'n'Utt,j'-3-31'ULdifl.:t~1J 
.j 

1 

1. 4'~~'l'WvY~~:W~~':JL6JI(?] N 

N (1, 3, 2, 4) 



46 

oj I • 	 .c:::::I 

3. 1?lJ''J~~'f)~'Jl \l1'W i lJ \''J~1 LSi < Tcurj 

4. 	rll'W'Jru = Tcurj + pi 

. , 
(1) L9lJ''J~~'f)'IJ~1 \,ij'f)lJ'f)'lJVllJl~\ll'W i Lb~'J > BLj Vl1'f)t~ 

, . 
. j 

1 

(2)'· ~'Vh~'Vlr)1 TcurU) = 
, 
.", 

, 


(1 )~l'W'Jru Min[ U, .. ,J)] = TcurU, .. ,J) + pi] 
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= 
I

' d ~ d G~ , 

9, ~~1:i'ru1~1n..:!1'WYlm~'tl6jj'ln fl'tl N 

I 

91 0 .;01 0 cv !V 

11,Vl1..:!1'W'Vl~1d-J1:i'bl'V11~u'W~1~'lJ~~'Vl1'tl..:!1?l1:i'1..:!
q 

12, r11'WfJru~16JJ'tl1Jb6JJ 1?l~1..:!~..:!:i'fJd-J~..:!ri11J~'lJ~ ~~tJfJ~'tl'ln'lJ~~I?i'tll'Wi'W~ 
q 

I t iI 9.1 

Vld-J1tJ~..:! LfJ~1'l1'WYl ~fJYl n1~'l~~I:i'ru1'e)tJir'W'Vl1l~~~~'lJ LfJ~1~'ld-J'e)'lJ6JJ'fl..:!..:!1'Wir'W
, ~ 

'" " lL~fJr1 ru~fJtJ~~:i'1 rl1tJ~'lJ6JJ'e)'l..:!1'WU'W lh rl11Jf'lJYl1~~ ~~'lJl~ l:n ~ rl11Jf'lJUl~L1J'W 
'll 

• 


LfJ~1 ~":!d-J'f)'lJ6JJ 'f)..:!..:! 1'WU'W 
" 


ll1 c(i,j,k) -9i ltJ'W~I'lJfJn; Wi = (c(i,j,k) -di )/ 8 x Pi 

'" 
'i 
1 

,4 
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ll:W" l~rel.yhnlnlf?l n ~'l ~rel11J ltirel'l~1 n'lI'W~~'ll:wl~{~ f?l1~I'lll~1.'I~'lI'W~I:Wl~bl~ 

~~~lltl'W'lI'Wl'W~lllVl'tl'l ci~hJl~ ~'lJ''W 1~~~I'l~~~rel~IV1~1J'lI'W~ lVl~relreltJ 
q '<J 

oj 

1 

140 ~1'W')ru~TJ~1J~ lfl ~~ln nl~~h~l6jJrel'llL~1.'I~'lI'W~reltJUW~ ~ ~rel~~~I'l~'Wl'W 
'<J q 

~rel~ 13 rhJ~1J~~I:Wl~bl~I'W'JrulM~t1';jih~t1'Jn1J~relfi1Jlt11'W~rel~ 12 ll~'J~'J:W 
~ltJ~U~L~1.n1J~I6jJrel1J LC5J.1 (?l~'N6jJrel'l" ~~relyJrel Lb:W l~rel~~~l~~I6jJrelU l6jJ (?l~I'l6jJrel'l 
~~~relU~~1J'W 

q q 

g" I I I 11 

15.'v'h~l~relVl 13 ll1.'l~ 14 ~'Wn~~'Vi'lVll~I~1J6jJrel'l'lI'WVl~:W1J~rul~dJ'W~f'lll~n
CIJ 

160 ~'WVll~lnll~'WJll~~'WliJ b~t11~VI~'l (Fathom) vt~'rel&l~~~~rel~'lVl:w~~iJ~1
1 q 

C5J.lrel1J LC5J.1 (?l~I~':Wl n n~1 ~16jJrel1JL(?l~I'l~iJrelt1~~ ~1'Wi1~~1J'W (~1 (?lrel1J'Vl~1.'Irel'l)
• q q 

• I I 1/ I I I I-JI 

Vl~IVl~~FhlV1:W nlm~rhlJbL'Vl'W~I6jJrel1J lC5J.If?l~I'lVl~TVl~~1'Wi1~~1J'W ~'l~llJ~~ 
q q q 

oj 

1 

,i 
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' i 
\ 

,I 

't 

20.'J1~~1'W~~bbn'W!?l17l1:W~1~1J~1~rh'Lld~'VI~~~~~fOnn~'W17l'f)'W~1~~'W
q 

~1'W'Jru'VI1~1b'J~'1b~~~~1'W6JJ'f)~ bb!?l~~~1'W ~~ b~tJ'W~:wn1~1~ ~'f)
.( 

d 
c(i,j,2) = c(i,j,1) + pi; i E ZU) b:W'fl i = 1, .. , J 

21.~1nt:-l~~1~~1n~'f) 20 Vhn1~~1'W1ru~h1oJf91tJL~'fl~~'W~1tJ~:wn1~ ~1n,r'W 
lJ'WYl n rh1oJfroi1tJ bb~~'l1'WYln~1 ~1J~1'W 

6JJ'fl~L~~~1'W' dJ1'V1:J.J1tJ ~~f:ln~1tJ:J.J1'fltJL~~~1'W1Ci1 ~I~:W b6J1'WL~tJ'Jn'W 'VI~~~1n,r'W~~
" cu cu q 
'j . I ~ 

17l~1~~'flU;r~~1 n ~LfltJ'J nu fl'J1:J.J~1:W1~f:l1'Wn1~f1JJl1~~~1'W6JJ'fl~L~~~1'W'Vi~ ~'fl~ 

LL~~~1'Wt!'W~'fl~llJ Lr1tJ~~'lJ n'W:J.J1 rl'fl'W'VItJ1 'VI1n llJi1n1~i~ LL~~ n1J~'fl~1 n ~~~ 

vh n1~'J 1~~1'W bL~~l7lJ''J~ ~'fl1J cPi1tJ~~'VI~~~ btl ~~1nn1~~ ~1J~1'W~'JtJ~:w n1~ bb~~ 

JJ'WYln~1~U~1'W tl1b~'W'Vl1~~1~~1nn1~~~1J~1'Wi1rh1oJfr..i1tJf:ln~~ ~:J.Jn1~~1~ 
'lJ 

c(i,j,2)= c(i,j,1) + pi; iEZU) L~'fl j = 1, .. , J bb~~ i = 1, .. , I 

.'. 

http:n'W:J.J1
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" 
' j 

\ 

~ 

~1r)~:wnl~nl~~IU'dru(phl~~ltJVI11~~ln~ltJ~~l~tJ~ ~-:J\l 

Tc(i,j,k) =X + L+ TF + Y (1 )* 

Pi = hi x qi (2) 

Gi = gi x qi (3) 

Cci = ex qi (4 ) 

Bci = b x qi (5) 

Aci = a x qi (6) 

Li = I x pi x e (7) 

TFi = fj x qi (8) 

'j 

~ 

b(?)[1l1'f)ul6JJ6JJ!1-:Jfh X ~'f). 
, . qQ,QQ ~n-atu'V) ~1'U'V)'n~I-atul:J,J c > d (U!('l~b~if~1i'U) 

[Max (c(i,j,k) - di, OM,8 x Pi] + Ac ll~~ Y = 0; 111 Max (c (i,j,k) - di, 0) > b rru ; i EZ(j) 

X = [Max (c(i,j,k) - di, 0) x 0] + Ac LL~~ Y = 0; ~1 Max (c(i,j,k) - di, 0) < b rru ; i EZ(j) 

Cc(i) LL~~ Y =0; ~1 Max (c(i,j,k) - di, 0) =0 ; i E ZU) lL~~lull~~L'Vl~ 

Bc(i) ll~::: Y =0; lh Max (c(i,j,k) - di, 0) =0 ; i E ZU) 1,1,~:::~h-:Jll~~L'Vl~ 

n-aillcVi ':I1'UcVi~~I-atulij c < d (U!('l~b,rif~1i'U) 

[(Abs Min (c(i,j,k) - O.;i' 0))/ 8 x Gi] + Cc(i) I,I,~~ X =0; ~1~-:JJlltJluJJ~~L'Vl~ 
{Y = [(Abs Min (c(i,j,k) - di, 0))/8 x Gi] + Bc(i) bl,~~ X = 0; 111~-:Jl?lI-:Jtl~~L'VlPl 

'j 

~ 

iJ' I i.I I 

~lnuutil~~~l~~lniu~'f)U~I:w~n~I'd~I~I-:J~U:Wl~IU'dru~lrru 

1,'d~I~d~I,~U~u~'dU ~1'W'dui'db:W-:J~l~~(?) LL~~rru~f)'d~l~furr~bl~u ~-:Ji1
q 
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2) eff''U~'fl'U n1~f>~h,l'lrub'l~1 b~3J'1J'fl-:Jn1~e.J~ ~:K'U~'l'U 
,I 

I !V 

l'J~llhJ~l'W~'El~ nlnij'U~'W~'J'W 

~(?)~'El~~1'W i ~~l~~l'W'Jrurhl~ll~'J~ln(?l1~n~~ 3 .wlrh~l~n~U~lnLf)~l~J.-aij'U~'W~'J'W~'El~ 

~TW i ~ln~'J~'El 2 ri'El'WVlcWl ~~~1~ ~'El rJ'W~f1f):i'~~~l'Wl~'flth~~l ll~~nlV1'W(?)nl:i'f'UrJl?lh1~u
q 

I • .• i.I I 9..1 I I 

l~furJl?lh1~'U'flth~~l L~'fll:i' tWbf)~1l'Wnl:i'I?T~11~VI~(?) b'Vlll:i' l1-~lij'lJ~'W~f)'WL~'Ell:i' L1-~ bijulh~n'El1J
q 

I , / !V I I!V I !V 

b~'Ell:i' bl~~l~l'J~ll'Wnlnij1jlh~n'El'Ui~~~(?)ni'Jb~-:J VI~~~lnir'W~~~l'W'J ruflll~~ltJY1ln ~~'W 
!V !V 

i~VI~ (?)~ 1 n nl :i''Jl~ LL~'W L~'W fll LL:i'~Ll n ~ L'vhir'W fll~'W~-:J1Ll~~ b:i'~-:J 1'W fll~'W~~ lLl~~ ~ n fll 
'lJ 

,'l/ !V !V !V 

fllLlf'U ~1 ~'El~ L~tJ flll~~ltJ'Vl~VI~ (?) L'Vll l:i' ~~~1 n nl:i''Jl~ LL~'WAf~\liJ-:Jl'W~ltJ Ln (?)~'WVl1'Ell~ tlliJ 
!V !V I 

~'fl~~ nl:i''Jl~ LL~'WAf'l\ln~~t1 n~-:J1U~~1:i'rul~-:J~'J'WY1 4 !?l'EllLl tll1~iJl~~~LL~'Wnl:i'~~ 1?l1u~~ 
'lJ ' 'lJ 

I I 
I ~ Q..I"~ 2.,10 Q./4VQ./ ~ 

~'J'W'VI 5 ~~ ~~ I?l U~~LL~-:J nlV1'W(?) nl:i'f)U:i''Uf) I?l h1l'1'lJ 
q 
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I ' " CV I 

"'il n~t1Vl 20; "'i::;b~'W~I~'d'W'lI'Wi1 A'tl nl~'dl'l bbe.J'Wnl~e.J~ l7l 1l?ltl nl~b~:W 1,'d~1 nl ~ 
<u 

Yll'lI'W~'d'l b'd~11,~nu1~'l'lIU' b~'f)~ l?lf111,~~It1~'Wbti'f)'l"'i1 n'lI'W~It1"'i1 n bbe.J'W'lI'W~'dl'lt~n'f)'WVI~1 

~'l"'i::;b~~ b'd~1 nl~Yll'lI'W~'d~b'd~11~n'U1~'l'lI'W~iJ f111,~91t1~'d'l b'd~I~ ~1~~ 
q 

l?l n'tl'W "'il nt!'W1,~'dl'l 
~ , j I I ~ 

bbe.J'Wnl~e.J~ l7ll7l1:wi'Wl7l'f)'W6Jl'tl~~'d'W'lI'WVl 3 111 e.J~ ~~fiVlt~"'i1 n nl~'dl'lbbe.J'W~'liJ'lI'W~It1 btl l?l~'W~ n 

I,~b~:W~'d'l b'd~11,~n'U1~'l'lI'W~iJ rh I,~~It1~'d'l b'd~1 ~16l?lhJ Yll b6J!'W~ttl b~'f)t11~'WtJJ~I:W1Hll,~:W 

~'d'l b'd~11~n'U1~'l'lI'Wt~~n;,'vi~'tltJJiJ'lI'W~It1 btl l?l~'WVI~'l"'i1 n nl~'dl'l bbe.J'Wnl~e.J~ l7l e.J~~~fi~t~ 

"'iln~'d'W'lI'W"'i::;~::;'U(;h1~'l'lI'Wt'VI'W~'f)'lI,~:W~'d'l b'd~1 nl~Yll'lI'W~ btl'tlfb~'Wl7l ~'f)'l e.J~ l7l'lI'WtVI'WD1'l 
q 

rJ'W~ rl'd~t~~'UrJl7l(l~'Ubri'f)t~ 1~b'd~11,'Wnl~l9ll?l~'lVl:W l?lb'Vb1~ ~:w bij'Ui'W~'J'Wbri'f)t~ ~:w l,ijutl~~n'el'U
q 

I i.I I 11 ~ 

b~'f)t~ VI~'l"'i1 nU'WIOi::;rll'W'JnJfh I,~~It1Vl btl l?l;'Wvl'lVlJ-J ~lOil n nl ~'dl'l bbe.J'W b6J!'W f11 bb~'ltln ~ f11 U~'l 

~'d'lI,'d~1 f116Jl'W~'lttltJ'lt~'l'lI'W ril6Jl'W~'lttltJ~~ n ~h fhtl~'U ~1 ~'tl'l b~tl rhI,~91t1~'lVlJ-J t911,'Vh t~ ~'l 
<u 

3.1.4.1 

i.I I;. 

1) iUl7l'tl'WVl '.1 

iJln~J-Je.J~~ru~~1 n~'J'W'lI'W~ 3 t!'WJ-Jl'dl'lbbe.J'Wnl~e.J~ l7l1,~n'Ub~'l'lI'W "'iln,!'W
q 

, j 

iJl~'f)J-J~ rlli'l~'f)6Jl'f)'l n~~1 e.J~ (Ylilru~~ b~'f) nJ-J1 rll'W'd ruViI b'd~I~ ~'f)'l1,~e.J~(Yl"'i1''l1 'W'Yl ni'W(Yl'f)'W A'f)
<u q q 


~ 'V 'V 'V 'V 


i'Wl7l'f)'WlYl~ i'Wl7l'f)'Wbij'U~'W~'J'w bb~::;i'Wl7l'f)'Wbij'UtI~::;n'f)'U VI ~'l"'il nu'Wl,~rll'W'J ruVllrJ'WrhVl'Wl?l b~~"'i 

'l1'W'f)th'l~1 (LF) 1l?ltl b'tllrJ'W~IV1'Wl?l~'lJ-J'f)'U~n~'Un'Ue.J ~~'dJ-J~I'W'J'WrJ'W~ ~'f)'ll,fl'Wnl~'U~~"ilru~ 

bl,~::;6J!'d'l b'J~1 nl~6Jl'W~'lttltJ'l~ n ~1 ~'l~finl~rll'W'd ruVll b'd~I~1,~e.J~ l7l~1'l6Jl'f)'l bbl?l~::;~'tll7l1,'Wbb~~::;
<u 

1~'1'lI'W~IJ-Jl~(l rll'W'drul~ bb~::;nl'V1'W~ b~~IOi'lI'W'f)tJl'l~1 ~'1~J-J nl~~ 
n1'afl1'U1J nAb 1J~1.y1i.i~~ 19I~1,:) GjJ'fl':)~'U 19I'fl'U t9l(?l b~'U~'U ~IJ'U bb~~ b~'U 
,jl~n'fl1J 

p= q * Std 

~1'W'J'WVlJ-J (YlJ-J) * EQ * ATSk 

,', 
o ' 0 Wi. g.I 

n1'afl1'UlJwn1'V1'U(?ln1'ab~l~'fl~1.:)"1.f1
' I , 

1 I 

LF ,(hr) ~'f) nl~rll'W'd runTvl'W~ b~~~'lI'W'tltJl'1~IV1t.btl btJ'W~'d lJ-J'II,I,~::;tJJ 

~~~'d~b'J~I ' 

http:n1'afl1'UlJwn1'V1'U(?ln1'ab~l~'fl~1.:)"1.f1
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300 

L. 120 
512i2() 10 12 

M' 300 

120 

~ I ~ ~ I ~ 

~l''l~lVl~'lJO]'W!?l'e)'W~C91 30 i'fclhN ~'W!?l'e)'W~iJ'lJ~'W~'d'W 65 i'dt:w~ bb~~~'W!?l'e)'WbiJ'lJU~~n'e)u 185 

i'dt:w'l t~'l'll'W~ 21~b'd~11'Wnl~~~!?l~1''l~lVl~'lJ4''W!?l'e)'W~C91 46 i'dt:w'l 4''W!?l'e)'WbiJ'lJ~'W~'d'W 58 

i'dt:w'l \'b~~4''W!?l'e)'WbiJ'lJtJ~~n'e)'lJ 182i'dt:w'l bb~~t~'l'll'W~ 3 1 ~bfJ~11'Wnl~~~ !?l~1'l~lVl~U4''W!?l'e)'W 
I iI 2/ I 2.1 I iI 

~C91 30 i'dt:w'l ~'WI?l'e)'WbiJ'lJ~1J~'d'W 63 i'd t:w'l bb~~~'W!?l'e)'WbiJ'lJtJ~~n'e)1J 157 i'dt:w'l Vll b6J1'WtJr'lU 

'VJ n1~'e)!?l bb~'d~~tJ'e)'e)n:Wl b1J'Wl?ll~l'l b'd~l nl~Yll'll'W~l''l ~'l !?l1~1'l~ 8 

,. 
j 
~ 

.j 

l~'e)t.h'l~l~~C91 (LS) ~l:Wl~tl~l'W'drul~~'l~:wnl~~ 
q . , 

I. 

',' 
1 
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" 
!V I 

3) ~'W!?l!l'W~ 3 
'j 
\ 

1'Wbl!?l~~J'!llJ611!l'l n1 J'r;} '1'1 lle.J:~n 1 J"e.J~!?l ~'1csrir;}'1lr;}~lcsn!l'l'l1'W~,,~U1~1r;}1'1lle.J'W"~~!l'l V'1J'!llJ V'1~~ 
q 

\~ i.I I 

br;} ~1 n 1 J'Uli~ lb~ ~ br;} ~lU1~!l'ltf(?J ~ ~lJcsn!l'l ~reJ !?lir'W1 nnuVlbJ''1'11'W~ fh~'1 n1J'e.J~!?l~1'1 n'l bl~~l 
i.I I I I 

'11'W~!ll?lir'W" ~1~!ltl1 'Wcsnr;}'1 br;) ~ 1V1 n1V1'W~ (~!l ~J'~tl ~ lr;) ~ 1 C~~'11'W!ltl1'1csif1 VI~'1 n~lcsrir;}'1 br;} ~ 1 VI 
'lJ 

nTVI'W~)n~1~1J'blU1'11'W~1~1'1 ble.J'Wn1J'e.J ~ b~!l~!l'l n1J'1mJ''1'11'W~1l-J1J'bllcsifn1~'1 n1J'e.J~ (?J~~(?J 

!ltl1~\n ~UJ'~btl.snt1 b~tl1~u~!ltl1~n1~'1 n1J'e.J~!?lcsn!l'lbJ''1'11'W~!l'l~ nJlU~l dJ'W~'W "1 n !?l1J'1'1~ 8 
~ 'lJ ~ 

n1J'nT\.~'W~csnr;}'1 Lr;}~11'Wn1J'r;}1'1 bbe.J'W ~'el 16/2/2553 n'l 30/4/2553 ''In,r'Wn1~LlU~'1rJ'WLVltllJdJ'W 
Vlthtlir;) bl-J'I ~!l csrir;}'1 Lr;}~l~ ' 368 -968 b~tl n1V1'W~1~rJ'W~ 1 L~!l'W 1 1IjJ!l'l'VlnU ~~dJ'Wir;}b~'1~ 

q 

br;}~l bi~!ltl1'1csjf1 bn 'W" 1 ncsrir;}'1 br;}~l~nTVI'W~ "1 nt!'Wl,xbbtl n'll'W~~ l'J~l ~~!ltl1'1csif1 Ln'Wcsrir;}'1lr;}~l 

!l!l n b~!l J'!l~"1 J'n.n n1 J'r;} 1'1lbe.J'Wn1 J'{~ !?l1J'1'1 n1J'e.J~ (?J 1 'WJ'!llJ !?I!l1u ~ll," l?l~ bltl n'l 1 'W!l!l n~l 
q 


I i.I I,· • 


bU!l'l"l n'll'WLVI~huii br;}~1 ~:lJ'I1'W'W1'Wn~lcsrir;}'1 Ue.J'W'I1'WVI"~'J1'1lleJ'Wn1J'eJ~ l?l lL~~ L1J'W1~ lu'Wnnu 

. ~ 
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~ ~I 

~ fl r1 f-:J 1'Wt~1J fl1 t'J 1-:l bbe-J'Wr1 ¥~ 

d 
'l1'W'Vl~mltJnflfln llfl ::: 

9:::t~n~91druI1'WdflU 

nld'JI'llll:-J'Wflf'll?ifl11.J 

368 (-n~)  968 ("n~) 

.', 

'i 
1 

,I 

. . 
.t;!::f I ~ I 

~1 n[9]1t1-:l'Vl 10 n1J'Vl1 rl1~l-J (;)~6J.I~-:lJl1J'~-:l1'Wbtl-J~1 nVl1 rl1 e-J~J''Jl-J b'J ~1n1t 
q 
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108 + 410 + 549 + 226 + ') 55 + 184 = 2782 Yl'H6Jl'Wb~tJ'dn'WniJt~'1'11'W~ 2 u~~t~'1'1TW~ 3 iJ 

~1 b'Vl1 niJ 27 45 bb~~2353 IQh nJ''WVen rl1 ~~~'d:wcsn'f)'1'11'Wvr'l 3 t~'1'11'W:W1V!1 ~rl b'U~tJ e.J~~'d:W~~'1 
'11'W ~'f) (2782 + 2745 + 2'353)./3 = 2627 V!~'1lQnnJ''W1~cW1Alb'U~tJ~1~:W1V11rh~:w~~~~'1 

, q 

.., 
~l'Wf)'t.l'vhJ'Vl'1V!:W ~ 

bb~'Wnl~~~f?l ~'1U9{tJA11~91tJ~I'11~ 1J~~n'f)iJ~l'dtJ Albb~'1f?lI:W~'W~ Al~'W~'11ut~'1'11'W ~lufiJ 
~1~'W~'11u~n~h bb~~~I{~b~iJ t~tJbb~~~U9{tJiJ~1tJ~~b~tJ~ ~'1~ 

'U 

1. A1bb~'1 . 

~ I iI ~ I I 

U'WiJ ~1~1t~'1'11'W~tJVI~1tJ mA'I t~tJ bb~~~bb'tA'IniJ~f?l~1 A1 bb~'1cVllaJ b'Vi1 n'W~'W'f)tJ n1J~'WcVlcVlt:i''1'11'W 
'U 'U 


!V !V I !V !V I 


~16JJ1U'W~'1'f)tJ 91ncVl n~I'd~I~1J~I~f?l:i'1 A1 bb~'1~'1;'W'f)tJ n1J~'WcVl nl ~'V11'11'W t~tJ~~nl :i'~I'W'd ru 
'U 'U 

AI bb~'1~'f)'1 t~'1'11~I:Wl~(lYll:1~ ~'1~:wnl~~ 
~:J,Jn1~n1~.fl1'W1ruf>l1bb'i~tJn~ 1.b~~A1bb'i~~1~b1~1,, 

,I 

RT = I x P x e 

OT = 1.5 x I x P x e 

• 
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~15Jl'W~'1 f)'f) ~11~91tJ~ Ion w"n n nlJ~'1r)(?lCl~hJ bb'~~~'W~h~1 b~"'lJtJ ~'1 bbU'I nlJ 
, q 'U 

5Jl'W~'1'f)'f)ndJ'W 2 n~d-J f)'f) n~~bbJndJ'W~11~91tJ~bn(?Jr;nnnlJGjj'W~'1r)(?)Cl~u1Lle4~(?)"'lln~l5JllV1~'l
q q : q 

1tJ~ ntJ'I~I5JllV1~'l5Jl'fl'lLJ'I'I l '1J n~hJ~~'f)'l dJ'W~11~91tJ~ bn(?J~1 nnlJ~(?1~'l~'WA11tJtJ'l~ nAl ~'l 
I q . 'U 

~ 1 ~ 

JltJ~~b~tJ (?1 ~11~91tJ5Jl'f)'1vl'l~'f)'l n~d-JiJ (9)'1U
q 

LJ'I~I'W!?l'f)'l nlJ~~~nJ~~ltJr)(?l~~ulLltJ'lLJ'I'Il'W~1'l1 ~'1 bn(?J~1 n ~~'11Ll 


U'ILJ'l 'I 1'W ~'l~fi nlJ011'WrH1J~IGjj'W~'11tJu'IL1'l'lI'W~1d-Jl1Cl011'W'J bUl~ (9)'1 


n1-afl1'UtHu~hli~1~cVhn ~~1n n1-a"ll'U~-3~1 n 1-a-3-3Tul tJ~-31-a .:J-31'U 

1~"~-3~3Jn1-acd 

' i 
1 

:. ~'W'Vl'Wril"1J'W~"](Ul'Vl) = 
q 

m).JlnJ"]l'W(!?l')) x ril"1J'W~"] ('LI1'Vl~'E)!?l,)) 

• 
~'WA1~1 L~"'lJuluu'l~ n ~1 ~'1LL~~~~nAI n"'l~iJ~(?)11~16Jl'W~'l~ bL(?ln ~1'l 

'U 'lI 'lI 

~ 

n'W;'W'f)tJ~1 dJ'W~n ~l.nltJl'Wlh~b'Vl PI Vl1'f)~ n~h ~1'lLlJ~b'Vl PI uJ~n'f)U
'U 'U 'U 

nu~Cll'Wnl Jru6Jl'f)'l nlJ6Jl'W~'1~LL(?) n ~1'1 n'Wn~'1 e4~ ~'f) rll1ojj~ltJltXiJ t-J ~ 

Lll?l n ~1'l ~'JtJ L6J!'Wn'W ~'l~fi nl1~1'W'J rurll6Jl'W~'llUU'l ~ n ~11'Wbb~~ ~ 
'lI 

~ 

~t;1~'WnlJru~I:W1Jt;1~I'W'Jrul~ (9)'1~:wnlJ'tl 

tI _ c;Q 0 • IV <f 

~fJ1'Un1-aUUJa~b~'i~rft-a.:J~1~nTVI'U~ ~~lI'U~-3~';}~-afJ~'U~ 

ril1-n"1J'W~"] (U1Yl) = ttY~J'I~I"1J'W~"]dntJ'Wi?l (1J1Yl/!?l,)) x ~1'W,)'W!?l,) (!?l,)) 



58 

o'C>o. C;;;i/ 10 Ii/.col C>o. 

~ fJ1'U n1'it;lHJ~ 19l b~'i~«ti1 n'J1n1'VI'U~ ~~1l'U~-:J~'J~ bf'l'i'fJ-:J'lJ'U 

~11~6JJ'W~'l(Ul'Vl) = ~!?l~1r116JJ'W~'lI,r1i'E)'lu'W (Ul'Vl/l?l'd) x 

~ I'W'd'Wl?l'd (l?l'd) 

0' C>o. c;;; 0 1 i/ ""I 

'afJ1'U n1'irutJ~19l b~'i~l9l'i -:J19l13J n1'VI'U~ ~~1l'U'a-:J~'J~ b'i'f1 

'j fh1if"JJtl~'1(UI'Vl) = !l[?]Jlril"JJtl~'l~'f) (UI'Vl/l?l'J) x ~ltl'Jtl(7]'J ((7]'J) 
~ 

,I 

0' c:>.. c;;; i/ 1 0 1 i/ .col C>o. 

~lJ1'U n1'irutJ~ fPlb~'i~«ti1n'J1n1'V1'U~ ~~1l'U~-:J~'J~ bf'l'i'f1-:J'lJ'U 

ril1if"JJtl~'1 (UI'Vl) = !l[?]nril"JJtl~'1I.f1i'f)'1iJtl (UI'Vl/(7]'J) x ~ltl'Jtl(7]'J ((7]'J) 

3. r111.JflJ 

rh~'W~ tlll,1.J~tJ'W~fi nl~6JJ'W~'l~ln~{;)tJ'W[?]dJ'WLr1i'E)'lu'W Lb!?l9~~'E)'l L~tJr111~91tJ~'d'Wb~~~1 n nl~ 

1,1.J~tJ'WI,~'W'Vll'l nl~6JJ'W~'l) ~'l~finl:i'~I'W'd bUr11t1flJ~I~I~{;) Al'W'd rw1~ ~'l~~ nl~~ 

:~ I .hlH'U(> b -l1..l) (ml'l) ~ q x h x 411..1~1..I-l1..l~1:\1tJ (-l1..l) 1 
./ 

rh~~ll,rlU ~'f) rh1~91tJ~ I,nC9l~ln'lI'WL~f9 ri'E)'W1''Wr'hVl'WC9l~'l~'f)U6JJ'f)'l~ n ~h ~'l 
cu 

rh~~ I,rluiJ r111,1,[?Jn !?Il'l n'W~u'f)thitJLI,f?1~~n~~ (:.J~[?J.nbUsy] 1,1,~~~!?l~1 rh9C9ll,rltJ6JJ'E)'lI,I,f?1~~b~'l'lI'W
cu q 



,,' 
' j 60 
I 

, j 

I al 

3. ~:i''J~~!lU'Jl -:Jl'W i d-H'J~l LSi < Tcurj 

4. ~l'W'Jru I; = Tcurj + pi 

• I 

~:i''J~~!lU~1I.n!lJ-j!l'LIVlJ-jltNl'U i ll~'J > BLj Vlffi1lJ 
'j 

I 


• 
7. J-j!l1JVlJ-jl~-:JTW (i) 1W:i'-:J-:JTW U)

I 

I I 

6!~ al ~ al
8. J-j!lUVlJ-jlt.1-:Jl'W (i) bVi b:i'~-:Jl'W'Vl 'W'fltl'Vl~~ 

q 

(1) ~1'U'Jru Min[ G, .. ,J)] = TcurU, .. ,J) + pi] 

• 
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,., 
'j 

~ 

,j 

. 'j, 
~1'U.yj 2 n1'cltJ~'l.JtJ'cl.:l~1~'l.Jn1'cleJ~1?l1l1t1i,'Ub'cl.:l.:l1'U

<II 

f 
I, I I t 9.1 I 

1'2. ~Tw'JruCiilIOjVf)Ub6Jj !?l~1~~~J''J:W~~~TUfuVl bntJ'd~'f)~ nU~Vl[?)'f)1'Wi'WYl 
q 

,11 c(i,j,k) -di dlw~1U'dn; Wi = (c(i,j,k) -di )/ 8 x Pi 
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f 

/ 

th c(i,j,k) -di dJ'W~hu'Jn ; Wi = (c(i,j,k) -di )/ 10 x Pi 

hHf!l 13 

lldJ"l~!ly'hn1nll91n~~~!l11J lti!l~~1n'l1'W~tT~ldJl~~~1911~1'1 bl,~~~'11'W~1~1J'tl~ 

~~~'HU'W'I1'Wl'W~11,I,Vltl'l5~lul~ ~'1J''W 1~~~1~~ ~ ~!l~1V1f'lJ~1'W~ bVl~!l!ltJ 
q 'U 

I i.I I I I 

i/~ ,.::ji/i/ 0/ ..... 4.:::1, " , C! .::j 


I,I,~'J b6Jj!l:W~~LVI~1'Wb~1 ~'JtI n'Wn'lJn'l'Vl191'El!l'Eln:W1~1 n~ ~191'El'V'l'El bb:W 6Jj'l~~~
q q 


, 1 


bb'W'J'Vl1'1V1~nY1~1~1~tltJ1~11fl'Wn1nl,l91nn'l1~ ~'El 1 bl,'W'J~nri'f)'W 2 bl,'W'Jn~1'1 

14. ~1'W'JruthUf'lJ~ bn~~1 n n1~~1~16Jl'f)'1I,I,~~~'11'W~'f)tJUW~ (91 ~'f)~~~1'1~'Wl'W
" " 'U q 


I • i/ I I 


~'f)Yl 13 r11t1flJ'n~I~I~tl~1'W'Jrulm~t1~ih~t1'Jn'UYl'f)fi'JIt11'W~'f)Yl 12 bb~'J~'J~ 

r11Uf1Jeb;r1~n1J r116JJ'El1J b6Jl191~1'16Jl'El'l~ 
q 
~ ~'f)'W'El bbdJ b~'f)~~~l~r116Jl'ElU l6Jll91~ 1'16Jl'El'l 

1.6. fl'WVll~1'nbbtJ'WJll'V'l~'Wl~ b~t11~Vltf'l (Fathom) Vl1'f)1?i~~~~'El~'1V1~~~~ r11 
q 

6Jl'El'Ub6Jl191~1~~1n ntJ1 r116Jl'El1Jbl91~1~~U'Eltl~~~1'Wi1~~u'W (~1191'f)UVl ~~'El'l)
. q q 

i 

1" 7.1~bbl91nri'l1J'W~ ~~'ElYl bVl~'El'f)tJ b~t1V1tf'l~~ ~'El~iJ6Jl'f)1Jb6Jl191~1'1~lnntJl r11 
. q 'U q 

6Jl'El'U b6JllPlf'il'1~U'Eltl~~ ~1'Wi1~~u'W (~'191'El1J'Vl ~~'El'l) bbl'i111V11 n'V'l'lJr116Jl'El1JL6Jl19lf'i1'1 
q q 

2 
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, ., 

'j 
I 

18, b~'e)1i>l ~ ~'e)~'lV!:W ~ f.l nV!~'lIi>l'WVI:W ~bb~'J r11"JJ'e)1Jb"JJ !?l~1'l~~1~~t9l1'Wihli>lu'Wnli>l ~ 
q, 'IJ q q 

r I I I I I 

n~ntJbiJ'Wr111l~1J:i''J~YlU'e)tJYi~~~1v!~1J~1~1J'l1'WYl~Yl~~U'WL'e)'l
q q 

20,'J1'l'l1'W~'lbbn'W~!?l1~~1~LJ~1~r111h~V!tJ~~~~91ni'W!?l'e)'W~1'l~'W 
~1'W'J ruV!1~1 b'J~1 b~~1i>l'l1'W"JJ'e)'l bb~~~'l1'W ~'l b~tJ'W~:wn1:i'1~ ~'e) 

, 
c(i ,j,2) = c(Lj, 1) + pi ; i E ZU) b~'e) i = 1 JI' " 

,i 

, ~ ~ 

21,91n(!,J~Yll~1i>l1n~'fl 20 .yhn1:i'~1'W'Jrur111~~1tJbU'fl'l~'W~'JtJ~:wn1:i' 91nU'W 

u'WYlnr111~~1tJ bb~~U'WYln~I~U:l1'W 

~ 

LL~~'l1'Wu'W:~'fl'l1~ LrWJ~~LJn'W:W1 ri'e)'WVI'i.h Vl1nliJiJ nl:i'~~LL~'l n1J~'fl91 n ~9~ 

"hn 1:i''J 1'l'l '
I 

~'W LL~::: L9l :i''J9 ~'fllJ ~1 tJ ~:::VI~~~ Ln ~1i>l1 n n ,):i'~ ~lJ'l,) 'W~h tJ ~~ n ') ~ bb~::: . 
U'WYl n~1 ~U'l1'W rl1 L~'W'Vl1'l~1~91nn1:i'~~1Nl'Wnrhl~~,)tlf.l n~'l ~:wn1:i'~1~ 

<lJ 
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X = 

{Y = 

IV t>'q 

~:J-In1'a~~':)1'U~':)bbn'U19l f')'fl 

,. .d 
c(i,j,2)= c(i;j,1) + pi; iEZU) Ld-J'fl j = 1, .. , J LL~~ i = 1, .. , I 

~:J-In1'a~1~1ru~·h1.i~1tJcV1bn~1f'U~1nn1'a11':)':)1'U
'j , 
~ 'V 

ronn~:wnlJ'~lJ'~l'WfJ rufh1~~ltJVll1~~1 nJ'ltJ~~L~tJ ~ ~'lU 

Tc(i,j,k) = X + L+ TF + Y 

Pi = hi x qi 

Gi gi x qi 

Cci = c x qi 

Bci = b x qi 

Aci = a x qi 

Li I x pi x e 

TFi = fj x qi 

'VI:J-I1tJb'VI19l " ' 
CI ' 

(1 )* 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

nJ'Cll~ tJ''l'l~'W~1d-h~:Wlch'lL'J~11~~~1J'rul i'Jt:W'lnlJ''Vll'll'W (8 ifJt:W'l(9\'fl.r'W) 

nnll~ tJ''l'l~'W~ L~:w~;h'lL'J~11~~~lJ'rul ifJt:w'l nlJ''Vll'll'W (10 i'Jt:w'l ~'fl.r'W) 

n'aiUcV1 ':)1'U~~~1'am1ij c > d (bAHi.~if~1f'U) 

[Max (c(i,j,k) - di, 0)/8 x Pi] + Ac LL~~ Y = 0; l1'1 Max (c (i,j,k) - di, 0) > b .r'W ; i EZ(j) 

[Max (c(i,j,k) - di, 0) x 0] + Ac LL~~ Y = 0; l1'1 Max (c(i,j,k) - di, 0) < b.r'W ; i EZ(j) 

Cc(i) LL~~ Y = 0; tll Max (c(i,j,k) - di, 0) = 0 ; i E ZU) LL~~lWlh~L'VI~ 

Bc(i) bL~~ Y =0; tll Max (c(i,j,k) - di, 0) = 0 ; i E ZU) LL~~~l'ltJJ'~L'VI~ 

" 

n'aiUcV1 ':)1ucV1~~1'aw1ij c < d (bA'Mi.~if~1f'U) 
, 

[(Abs Min (c(i,j,k) - ~i, 0))/ 8 x Gil + Cc(i) bb\1:; X = 0; ~1ci~1l,1tJ1.Utl~:;bVlfl 

[(Abs Min (c(i,j,k) - eli, 0))/ 8 x Gi] + Bc(i) LL~~ X = 0; f.ll~'l(?Jl'ltJJ'~L'Vl~ 
,~ 

ltJ~'f) 23 
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., 

o 

23. ~'e)~~~'lJ-:Jl'W~1 nt:r~~I'W~~IS:W l1Jir~t:r~~I'W!'Ul"UJ1tJ b1J'Wfll1'VuJ bb~~ 
~ 

, 

~1 nt!'Wih e.J'~~1~~ 1 ni'W(9\'e)'W(9\I:W~ n~I'J:WlojJ1~ ~'W:W 1 Al'W'J rwVlltj'W !''J ~1~~:W 

LU'lJ~'W~'J'Wi ~ 1 'W'J 'Wi'J t:w~~1~ I?i~ LLft~tj'W~ fl'J :rl~f'Utj(9\ b) ~'U ~~ iJ:rl tJ~ ~ \,~ tJ ~ , . q 

,~ 

AThnrwrhl~LL~'J t1~fll:Wl~n~'U~1 n \''J~I~:W \,ij'U'tJ:r~n'e)'U6JJ'e)~~I'W i ~1 n~'J~'e) rl'e)'WVltJl 

e.J~~1~ ~'e) l'J'C'lI~:W~I'W6JJ'e)~nln~'l.J~'W~TU 

\''J~1~1~1?i~6jJ'e)~~1'U i ~~1~Al'W'Jrufll1~L\,~t;)~ln(9\l:rl~~ 7 t11fl1:Wl~n~'U~1nl.'J~1I.i:w 

!'U'U~'W~'J'W6JJ'e)~-:J1'W to ~ln~'J~'e)~ 2 rl'e)'WVI'tJl e.J~~1~ ~'e) t:r~~1'Wl VI'W~'e)~\'~:wnl:rVll~TW 

~'J~ b'd~1 U'C'l~~'e)~ \'~:W~'J~ !''J~1 ~ \'iJ'e)f!'~'W1?l eJ~(9\~I'WlVI'Wth~tj'W~fl'J:rl~f'Utj(9\ C1 ~'U'e)th~
'1 q 

I ~ i.I I 9.t I I I 

~1 \'i1'e) 1:r 1~!''J~11'Wfl1:r~~'Vl~VI:W ~ L'Vll l:i' LilJ \,ij'U~'W~'J'W!,;J'e) l:i' \,~:w !'U'U1J:i'~n'f)'U !,;J'f) l:i' 
• 2.1 I I i/ r 

\,\,~ ~1~ \''J'C'l11'Wn1 :i'bU'l.JiJ:i'~n'e)'U'Vl~VI:W ~nit;)t:w~ VI~~~ 1 n u'Wn~~Al'W'J rufll1~91 tJVl 

!'n~~'Wi~VllJ~~1 n nl:i''Jl~ I.l.eJ'W \'6J1'W fllLL:i'~Un ~ fll \'l.:i'~~'d~ 1.'J~1 fll6JJ'W~~liJiJ~ t:i'~~1'W 
I' 

fll6JJ'W~~liJir~'C'ln~l1 flTUf'U ~1 ~'f)~ l.~tJrhl~91tJi~VI:w~\''Vh1:r eJ'C'l91nn1:r'dl~bbe.J'Wflf~n 
'U 

ij~I'W~ltJ!'n (?)~'WVl1''f) 1~ lhij1,xL~:W nl:i''Vll~I'W~'J~ L'd 'C'l 11~n1Jt:r~~I'W~i1 fl11~91tJ ~1 

tl~liJL1'e)tJl~'Wl~~llJ1:rb) L~:wnl~~nl:i'~~(9\l~n'Ut:r~~I'Wl(?)1~~ n Vl1'e) l~iJ~I'W~ltJ 
'V 'V . 'V 'V 0 

!'n~~'W to"jln't!'Wt11i'e)lJ~nl:r'JI~LLeJ'Wfl~'1~~Y11tJun~~C1n~~lu~~IHl,nir~~'d'WVl 5 
'IJ q 'IJ 
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'j 

~~-ru~u-rl>lqiiiu ... !h.i"I'iI~ 

L4lJum~"iilO'l\'lli\iI"'~ a 
nuih!J~I>l1"... 

n'~lJiil>l\'ll>llO'iI~ a 

Jrlnn'h 

~~'l\Jru-r(;t'l~\J'tI!i'.,J';·1"II'iH 

L4lJun'~lJiil>l\'lOllO"'O b 
nuih!l~Ol1"... 

aOIJIOOl 

L4lJun'~lJiil'l\'lOlil"'~ b 

~tJvi 22 

_ 1
\. 

... :..... . ~'.,~ .. .L'l~1\hi'u6l'ilUL~1Jt.J~n'i!1J 
1 

L'l~1\hi'u ...'Il\Ati" C---"--j 
1 --

'j 

L'l~1\h.r...:f'll • 
,I 

~ ~ ~ 

lr;}~lUlil.HWel'WC?l~ + Lr;}~lU1il.H'1'f)'WLijU~'W~fJ'W + lr;}~lUl 

lijulh~n'f)u + Vd~lL~'f) (U:i':i'~.nru6fl, 6JJ'W~\l, ~'W1) 

'j 
I 

,I 
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I 
.cS Q/ I ~ 

6J! '11?1 'd 1.l tJ 1'1 n 1 J':W 1.l UVI:W 1 tJ '11 'W LL ~ ~ n 1 J''d 1 'I U t:-J 'W n 1 J' t:-! ~ 1?11?11:W 

~1~'1~1.l1'Wt~'1'11'W~'1~:w~MnM1 Ll~~'11.l~1'WJl1r1t:-!'W'dn r1 

3.2 

~1 n n1 J'lnU J''d UJ''d:W~1.l:W ~~91ltl'W~1.l r1'd 1:W ~1.l'l n 1 J'~1.l'lJ'~UU~lV1fu n 1 J''d 1'1 
qJ 

I y., I 

llt:-!'Wn 1 J't:-! ~ l?l1?11:W ~li'l~1.l1 'W tJ''1 'I 1 'Wlr111.l'lil'l~:W bL~ 'd y'h 1 ~~1:W1J'tl rhVl'W~ r1'd1:W 1Pl'fl'l n1 J'~'fl'l 
q 

J'~UU lti1.l'l~ln~'fl~~~1'11 1~1.l'lJ'~1Juihtl'W91'W'd'W:W1n l6Jl'W if1.l~~~U1L~1J'~UU ~1.l~~~l1.l1.ln 
U~ ~~'fl:W~ n1 J''l.h~:w'd ~ t:-J ~l~lb~ ~~i''Wl?l1.l'W 1J r1 r1~ ~ l~tJ 'd~1.l'l n1JJ'~1J1J n 1 J''d 1'1 bbt:-J'W bL~ ~ IIVI~'1 

qJ q 

~~ ln1J~1.l:W~ ltl'W~'W y'h1 ~~1 nl J'~ l~J'l~~bl~~1.l1.l n blu1JJ'~1J1J1~tJ1n ~'1t!'W~'1y'h n1J'91~1.l'l 
qJ 

I I 

~'fllcVi~~~'11~1.l~1'WtiJll1J1J~~'1(Data Flow Diagram: DFD) l~1.l6Jl'dtJ1'Wn1J'MnM1 bl~~vl1r1'd1:W 
y., y., 

b~11~ bbt:-!'Wn1 J'vl1'11'W t~tJ lbt:-J'WJl1'Wt1~~bl~ ~'l1~l~'W~'1~'WI?11.l'Wn1J'vl1'11'W~1.l'lJ'~1J1J ~T):W~Vl b~l 
qJ 

I it I g; I 

~1.l:w~Vl1VI~1.ltJJlltJl'WJ'~1JU~ln~'WI?11.l'WVltj'l1iJ~'l~n~'WI?11.l'W b~1.l1~~ltJ ~1.ln1J'M nM1~nMbW~~1.l'l 
qJ qJ 

3.3 bb'l.J'l.J~1~'f).:J~'W'Wfl'Wn1"';i.yh.:J1'WtI'f).:J"';i~'l.J'l.J (Process Modeling) 

I 

n1J'~~1'1blt:-J'WJl1'WnJ'~bb~~1.l:W~ (Data Flow Diagram: DFD) b~1.ln1J'1.l1.lnbbU1J 
qJ 

J'~1JU~1'W~1.l:W~~11i!fu n1J'~1'l bbt:-J'Wn1J't:-J~ l?l1?11:W ~1~'1~1.l1'W'f)IfI~l'V1nJ'J':W br1i1.l'ltl'l~:W ~'11~bbU'I
dB qJ, q q 

'f)T) n btl'WJ'~~1J t~tJ bi:W~l n ~'ltJ ~~ b~tJ ~Jl1'W J''d:W bbl?1 n ~'1 I,t1~'1J'lt.J~::;b~tJ ~iJ~ nU'f)tJ ~'l~1:W1 J'tl 

' j 

1 

'V • eLI

n1"';i~"';i1.:JbbeJ'WJ11~~~~'l.J 0 (Level-O Diagram) 

VI ~nGJI1.l'l J'::;1JU bl~ ~'1~ PI'Vl1'1 n 1 J'I,VI ~GJI'f)'1if1.l:W ~ bb~ ::;bb~ ~'1 J'ltJ~ ~L~tJ ~GJI1.l'l bl'VI~'1~~ dhJ;J1.l:W ~ 
" qJ qJ 

lbt:-!'WJl1'WJ'~~1J 0 GJI1.l'lJ'~U1J'd1'1llt:J'Wn1J't:J~ 1fI1?11:W A1~'1~1.l1'WLJ''1'11'ULr111.l'lil'ltA:w LL~ ~'1I,~~'1J't1~
q qJ 

I 

23 

http:A1~'1~1.l1
http:1~'1~1.l1
http:1.l~~~l1.l1.ln
http:li'l~1.l1


• t, 

n1i'ltf1~ bb~'U1l1~i~ ~tJ 0 ([)1~~'J :J-l..f~VI:J-l ~en 'fl~~~tJ tJ n1 ~'J1~ bb~ 'U n1 ~~~ ~ ~13J ~1 t~:ff'fl) 

DFD Level 0 

1 .n ~",~,il~",~ ,i';·j) 
y\'\j;fun,rii...6... 11 . .:i1U,)'il~ill'l~I'I-t~ 

18 1D!ll;jAilll~ ;;u ,-- -- - - --21. ;;j)Ii"'Yi ~ t-Jiil1l--- 1,----- ---
.'!1...~ j) ~ l'<ztl ..Ul.)tJii~1I1"'." 

20 . ;; j)~1\ 1'i~ ...,,1''"- - ----.- ---- 9 . S1U,)'il ~'ilL'i~~1lJ 
I • 

[- - - , u~ , , - - -8 . ;;!llifl BOM--' -- ----------- -" 119. ~j) IiMI" ntN" ...- .. 

~UI'ht~i'il I I ---·---- - 9 ~t)~~ Std lime----·--, , I 17. ojj j) li1> tJ~,Vi ...i ...>i" ,...
I 

4 .1.2_ CII'i'l<l'll'il1.J,)'il~'ii.ffu;u 

2 5'''';;!l'i fl l tJ ..uu t-JiilllJi"",''' I' 


T 1 
3 . uu~n')'ilJJil ,-----.~ ~} li1I"n'rt-J~,:,f"'~RC;:~l_ : I -: .. -;...ri1-t~n1'i~~Clliu~u + Work load (tJnl1l + OT) .,/- '>; .· t11".n1.t-Jiif>1'IT...lIi ... (RCC P) 

1- - + Work load (tJn~ + OT) 
I 

• I

I 5. n1"'n1 1t-Jiilll~...lIi ... (RCCP) 
4 tj)~flFi1Vii~'!J -----1 '"!

I + Work load ( tJ n ~ + OT) 14.!1u'll'il~tlFh1i<i1!l ""- - ' - II 1. T'~fI~,il!Ji!l,;,i';!l 
- - - ----- ----, I~1~fun '1ii ...!i... :-------4. h~",;,1".. , !J - - -1 


T - ~ 
I 


10 -li1ll;!M"'"i 5_uunn'll'il!l'iln1'i 4 .1.4.n11t-Ji\IIlYl "'fltl ~ (1 )"~ 4 .1.3. m'i'JJ'il1.JlUl1!l~1ti1,n'i'~~1U_~ ~;l 
f- - 10. ';; tl li" " t-J U n1'i"l1HL~Un1'i~~IIIYlf;I'il'il~ .... 14. ;fllifl "t-J... n' 1~iiIilYl" fl fJ' (2) n1'i''l1HL~Un1'i'fI~91Y1l11tl'il~ 2.~.~ r ~ !; , LLa~n1'i''l1~LLUUn1'iuiiIllYl'''tl'il~ 1 n1 1t-J iiIllYlfl flfl , (1) 

(1) LL'il~ (2 )~§ ~ ....~ , 1- 11. -li fl~ i'lFi'~"'mf,,,,~ ,,, -\. ('i'lJJ-;I'lH'l'il1 ) ./ 
. (1,j'i''lJl'li'lH'l1'l1 )I ~!~ -~ ~5 I '!!m"t-J ...n11t-J~01 YlIll~tl' (2 )

! a: -r.: ,~ ,~ \ ./ => ' 

'I - , ,~ j ~. ~ 
"'o!; ~ u " ~ .. " '1'" ,., ,,. I

I 

I E-~ 12 "fllifO';1':~' ~"''''~~ 6 . 1.JuYln'IJ~tiaI'l1 '!!<l1!J ~ .~ 13.t-Ji'ln11 ~. 

I ~j) , ,, t-J "'~' 1t-J1HJ"' '''l'Ifl~ (1) LL~Un1'iU'iiCIIYlIll'il'il~ (1) "' :3 ,tJ'i-!Ju,Yi!Ju,;,Vi~'!J .~
I ' ~ ~ I ~ 

" ' , :: i i . ' _ ::lI 1_ 1I1U'IJ'ilJJaA1..t~i'il 1 21JflIiM,Vi~'!JYl ' '''~'''" !" 11 . {jj)~ l'II'i ,I~~1!J1';-'''')"V1 I 16. ""t-J1>111 !ii•..il '" _ _ 2 • C!> 

I i,~j) ~ "t-J ... n' nJl'i1lYl "'fl j) ' (1 ); ~ _.~ j) ' ''t-J...n11t-Jii'''Yl''flj)' (2) 

I 
_ • '" _ 13.tJftn1r 1~ 

4 .1_5 _ LtH!l1.JLYI!l1.J1'I1L'!!"I1!J"I1n ,tJ'i-!JUl;; ~u.i1lo\i~1 !J ... 

1 4'CII9I1'i"Hn1'i'~~CllYI"''il1l~ ; ~. I 
' I ' 
I LL1I~'IIttl~a i I I 

L---- - --16
. i, ..,ti", ---- --------- -..--- - - - ---~ l__ L__ _'-------~-- --6 n1~... "'n11:i::~~------.. J _J ! 

~tlVl 24 Data Flow Diagram Level 0 "1I'fl~n1~'J1~bbeJ'Un1~eJ~UlUl1~jOhk~:ff'fl 

84 
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91 n nJ~ 24 L~'El1~~ltJ 19l'Elnl),'El'El n LLUU6JI'ElrJ f?lWJ f~IV!~1Jnl),'Jl'1 LL~'WnlJ'~~ ~ 
'\J . j 


I 2> I \ . 2> 


~1~ ~1 ~'1~'El1 'WtJ''1'11'WLA1-~'W'IvlJ.J~ IV! ~U'Il'W~{tJU9~Lir'W6Jl'El1J b"lJ ~ nl J'vl 1'11'W1'W~'J 'Wn 1 J''J 1'1 
q 

lL~'Wnl),~~ ~~ld.J ~li'l~'El Lvi~,r'W LL~~Lti'El'l91nd~UU~vllnlJ'~n1j'liJ6Jl'W1 (?) 1V! rY ~'1,r'W1.~'El1~~ltJ 
19l'ElnlnnU~'ElJ.J~LL~~!l'Elnl.l.1J1JJ'~1JU ~'1iJnlJ'u1i'l'lI'W!)'ElndJ'W 5 ~'J'WtJ!)tJ ~'In 

'\J 

I 2> 

~'J'WVl 2 nli~J''J9~'ElU~'El~~L1Jtl'l~'W 
'\J 

fl'J'IL'J~1 

~'J'W~ 4 nlJ'J.J'ElUV!J.JltJ'Il'W Lb~~nlJ'lJl'1 Lb~'WnlJ'~ ~ ~ t(?)tJiJ nl),vll'11'Wfl'J'I L 'J ~1 

~'J'W~ 5 LmtJ1JLVltJU~~nlJ''Jl'1LL~'Wnl),~~~'I LL~~~J'tJ~~
q 

t(?)tJ J'ltJ ~ ~\~~tJ (?) nl J'vl 1'1 1 'W6Jl 'el'l LLI9l'el ~~'J'W'II'WV!~n9~LL~ (?)'Il'WLI.~'W[l1 'V'l J'~ ~U 

t:1C911tJ 'W'Eln91nnJiltJ1'WLL~'WAI'V'l~'II.I.~ (?)'I1~LihJ~'I[lI~),'JJ.J n~I'1 1 6Jl'El'l nlJ'vll'11'W6Jl'El'l J'~uu nlJ' 

'Jl'1 LL~'Wnl),~~ ~~IJ.J ~li'l~~n nA'J1J.J~J.J~'WfiL~tJ'J~!f)'In1JJ'~uu1'W~'J'W'Il'W~'W 1 ~~'El C919'Wnl J' 
. j !i/ I I 

1v!~6Jl'el\l~'ElJ.J~ L~II.1.~~'El!f) n J'~,V!~I\l~lJ'W'Il'W J''JJ.Jvl\l ~1'W~!f)~~Vl1;n ;'1 ~1 ~1 n1!f)fiultJ1~LI.~ C91\l1~'W 
'\J . ~ ~ 

IV o.v~ _I i" dt i" 

1. Data Flow Diagram Level 1 n1'i'i'U~1~-!l'llifl LL~~lJ'i~aJ'l~'1I'fl~'GH'U'fl-!l~'U 

DFD Level 1 

I • • 

1. nUft :~iiU.lri ')tf~:;!l 

~'lJIfu ntromTu 

1. noft:~ii[)"ri')i~:;'!l 
ffiii'flJ nlriiutTu 

4.1.1.2. utiolln~~~~vl.llL\l~ 

llil::.j"L~tlolloll1\Unllrh,"\J"~oIIwatJ 
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I 'V 

(1 .1) ~'1J~1~~~1l ,. 
'j 

\ 

nlil~'1J ~li~~1le ~ltJ'Jl~ ~~e.J'W1~1~~!?lr?i1l n'1J~ n r1ll!?ltJ (?lJ'~ ~~l9I dJ'W~lllJ~ 
• 'U 'U 

~~(?lJlbW~ ~ GJJ'Wl!?l m:WlbW nlVl'W!?l~~:W1lU ~,)~l'W1GJJ1l~rjf?m~U ~~nlJ'~U~li~~1l1'W~bl9l 
q 

I 'V 'V 

~ ~~1~~~1l~~1~cWl:Wl1h~:w'J~ ~~ b~tJ1'W'Vi'WYi J'~tJ::;~'J~11'Wnl J'tlJ'~:w')~oif1l:W~ ~~l9I~~cPl~~ 
• 'U 

I iI!V I 

~l~~~1l'Vi~VI:W !?lYii1~!?l ~btl~~1'W(Yll:wtJJ'~~Jl'VI6jJ'f)~ n~:w ~~ (YlJlbW~ b6J!'W n~:w ~~(?lJlbW~ 1 
, q q 

I 'V 

n~:w ~~ (YlnbW6f12 n~:w e.J~ (YlJlbWsvl3 ~lntJ'W1~9~H1tJ~~1'WJlltJ1'Wn~:w ~~ (YlJlbW6f1(Yll:wrj'W
q 'I q 

nlVl'W~~~:W'f}U~l n n1l'W1tlw;;r~ eVil b6Jl'W~~tJ') n'Wtln1JVj n1 n~:w ~~ (YlJl'Wv1~'Wbb~') b~~~1~~~ 

oif1):W~ bVl~ltl1tJ~')'W~ 2 19I1)1tJ
'U . 

OFD Level 1 

1. f1o.:\tiO~';1tiA~ 

r 

-_. ------- --
;;~fun11~rT\I 

2 "11J,j'i!~jllji"nru.;j 

" - -9 ;~~ft Sid lime-- -

,-...-~~~=~WJ~~ 
21. 'ti~.;;~"ii. i· · -

"I i 19. fil~.ft1TllUnll-.'r----~.-_.-/ 
I t t I

Ii i 17 . ~.lln~Vi\ni1n\l :: •I 5. ,y\ji~~1J1Jii"iuOi\j.(RCCP) 
~-~--'---- +wJ'oad(llniii + OT) 

9. ~11J;;'i!~aL~H11J - . 1 
.----:-:--::-L:,--

i • 
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"'llfl:i'U~ 26 dJ'Wbbe-J'Wlll'r~n:i'~lb~nl:i'1t.Jj~ontl'l~'en.J~ontl'l~'J'W'lI'W~ 2 ~tl nl:i' 
~ ~ 

~ I ~ 
2/ <:!j 2/ oC! q CVq 

[7]:i''J'''l~tl1Jontll.J~b1Jtl'l[7]'W 6jj'lbl~(?)'l:i'ltl~~btltJ(?) (?)'l'W
'lJ 

~ 

(2 .1) [7]:i''J'''l~'el1Jrh~.:Jnl:i'e-J~Wn'W~'W 

nl ~:i''J1J:i''J l.J lJ"'l ~ut9l1'l1 ~ b~ tl 'J~tl'l flU n 1 :i''J1'l bbe-J 'Wfll:i'e-J ~ ~ ~'1lJ"'l4'tJ 
~ 1 '11 U :i' ~ n 'el 'IJ cJl 'J ~~ 'Vin 11 ~ 'W 11n '11 'W l'J ~ 1 ~ 1 [7] :i' 'iii 1 'Won 'el '1 bL ~ ~ ~ :i' U lob U 1J ~ 1 ~ n ~ ~ on 'el'l 

,I d.9 'lJ q 

e-J~ [7].nru~ ~1'W'J'WV1t!n'lI'W~iJ1'WU~~~b:i''l'lI'W ~1 'W'J'WVl~1'Wbl~ ~ ~~'Wf?l'el'Wfll:i'vll'11'W 

b~'eltJl A1LU ~1'W'J ruVl1~1'W'J'Wb'J~I~ ~'el'l1~e-J~ ~~~'11'Wbb~~ ~~'el~ 1?l'el1U ~'l nl :i':i''J1J:i''J~ 
~ ~ 'V 'V ~ 

~'ell.J~nl~'lfll:i'e-J~[7]on'W~'Wth~blflbLti'l'el'elflLU'W 3 ~'J'W ~'el i'W~'el'Wt9i(?) i'W~'el'WLij'IJ~'W~'J'W
'lJ 'lJ 

~ 

...... Wi n I 
bl~~on'W~'el'WLtl'IJu:i'~n'el'IJ 

e-J~~.nru~~ ~'el'l n1:i'e-J~~,r'WU:i'~n'elucJl'JtJrJ~bl
q 
~U'el~1:i'trl'l ml.Jl rurJI?l bl 

q 
~1J ~'el'l nlJ'1~ 

\. 

~1 VI f'IJ n l:i'U :i' ~ fl 'el U~ 'W lU'W e-J ~ [7].nt:W~,r'W1 ~1 n,r'W1'tX'V11 fll J' ~1 'W 'J ruVII rJ~ ~~U~ ~'el 'I n 1 :i' 
I 

1~vY'lVl~ (?) ll~lti'el'l~'l nnl:i'e-J~ [7]1'WbL~~~flf'l'ell~iJ nlJ'1~rJ~b1~1Jlh~lJl'Vl L~tl'J n'W:i'U Lb'IJ'IJ 
q ~ 

Vl1'el1~ tlliJ bb~'JiJ~l'W'J'WbvllL:i' L~tl~~~1cJl~~'l fl'J1lJ~'el'l n1J'rJ~ bl ~'IJ~'Vlfi b~'BtJ1LU dJ'W 
• 'lJ qq ' 

lJ~4'tl1 'WfllJ'U :i'~fl~UfllJ'~~1 J't:W1 n J''eluon'B'l bbe-J'W'l1'W bb~ ~n1'V1'W~rJ'W~ fl'JJ'i'l bL~ ~fu 

rJ~ bl ~U dJ'W'elth'l~1t~!l1J' ~'1~~'VlJ'lUVI~'l~1 n ~ l'WnJ'!:U'J'WfllJ''Jl'l LLe-J'WfllJ'e-J~ ~ dJ'W~ 
q 

b~tJU ~'flU lL~'J l~ J'1 ~~ ~Y111 'tX 'Vl J'1'IJ ~'l nlV1'W(?) l~ ;~'11'W lb~ ~ L'J ~ lbi~on 'el'l'l1 'W1'WU~~ ~ 

~'W~'el'W ~'el ~'W~'el'W. t9i(?) ~'Wl?ltl'WLijU~'W~'J'W ll~~~'W[7]'el'WLiJulh~n'elu b~'el~~Ul~'el~~ 
~ 

' j 
~ 

.1 
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3. Data Flow Diagram Level 1 1.I'fl-:Jn1<j3J'fl'U'VI3J1t1 bb~~n1<j'J1-:JbbeJ'Un1<jeJ~I?I'VILPl~'fl-:JlaJ 

5. 'h'.nl~'lii~uiiu (RCCP) 

+ Work loa d (tJn ~ + 01 ) 

I 
) 

1t1tJ~:,ti~~1i1i..i!l 
- ~ . ~\~fun1riiuou 

'j 

1 

l.Tl~fi :,fi~"~li.ritl i 
~\~fun1rthJ6u . . 

4.1.3.2. ~'ilU\UJ1m1\J 

11~::'l1~U~1.m1'iIJ~JlY1"~'il~ 1 

(l,j'i'l)J'ih~\'l~1) 

10 o\iil~fiLLW 

nlrnii~Ylf)f\tl.(l) 

DFD Level 1 

5. u\JYin-ii'il~jl 

m'i'l1~11~\Jm'i~a~Y1"~'il~ 

(1) I1jll; (2) 

3. u\JVin;;'il~~ 

rha~m'i~a~i\J,J\J 

W. W!;!""",,, 

n11~ii"'YllI\"tl.(1) 

12 ~tl!;!"l'il1li'hmf~)J" 
~tl.u.~un1ffiiif)YI,,"tl. (1) 

ltl~ 27 Data Flow Diagram Level 1 "JI'fl.:Jn1'i~'fl'UVI~1~.:J1'l.lhll''i.:J·nU bb~::~1Pl1Pl1'i1.:Jn1'i~alPl'VI6l~'fl.:J ('hh'UJ 

~'Nb'J~1) 

~lnJ'tJ~ 27 bth.Jbbe-!'WJll~nJ'~bb~nlJ'l~~6JJ~'!~tJl.J~6JJ~,!~r;)'W"Jl'W~ 3 ~~ nlJ' 
~ ~ 

I ~ 

dJ ~u~~1 tI '11 'W bb~ ~r;) I'! bbe-! 'W 01 J'e-! ~ l?l bbUU1lJ J'r;) dJ ~ r;)'! br;) ~1 ~'! LL~ t?l'! J'1 tI ~~ b~t1 t?l ~'! t1 

. I 

(3.1) J'r;)UJ'r;)dJ~~~~mr;)'WYl. 2 
~ 

,/ 

'!1'W~ 2 lJltJJ'~n~1!nl:j"W~IJ'rul1'WnlJ'rll'Wr;) ru~I~I'Wr;)'ULr;)~I~ ~~'!1~e-!~ l?l~~'!1 'WLLl?1 

~ ~~'tll?l tJllr;)~1~1~e-!~ !?l~1''!1'WLLl?1~~~'fl !?l~lrX lJl rll'Ur;) ru~1 br;)~ 1~~llJ1J'tl C~lJ'!I'Wl~ 
'tltJl'!~I~ ~ 

q 
t?l6JJ'tl'! bb!?l~~~'tll?l bL~~rll'Wr;) rur111~~It1~'W~'U b~'tlUl1t1~~IJ'ru11'Wnl J' 

I ~ ~ 

lJ'tliJ~dJlt1'!1'W1~flU tJ''!'!I'W ~'!~'tllJ~ r111~~It1i'W~'Wihlt1~~b~t1t?l~'!t1 
CU 

UllJl btl'Wi1~{t11'Wn,~J'i'! ~~ l?le.J~!?li1ru6fllJ'flU~dJlt1'!I'W {(?)~1 ~iJnlJ'~~!?lt!'W bb~~tJllJl 
t1J'~biJ'Wr111~~It1~ ~1 (?)~lth~~bn (?)VI~'!~ln nlJ'r;)I,!bb~'WnlJ'e.J~ l?l ~'!i1~{t1 f111~~It1 
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I9il'11~ tl~~n'e),u~'JtJ ~1~~~'11911:W~'W~ ~111Jl'W~'111Jt~'1'1l'W ~11J~'U r1ll1Jl'W~'111J~nr!h tl?)tJ 

ul9i~~iJ~~tJn~ltJ~~b~tJl?) ~'1~ 

I i/ I I 

~lU~'1 LU'W~l~l'1'Vflrn'll'WlIJlrel'l t~'1'11'W LtJrel'l~l n~'W:vl nl~Vil'11'WL~I9i~~Vl 
~ ~ ~, 

n 19l~1 ~l LL~'11dJ ~'Vh n'W ~'1,r'W~11i~ltJl'W~'J'WlIJlrel'l ~l L~~'1~'1 ~'WreltJnU~'WVlllJlrel'l nl ~vll'll'W 
'1.1 

, ~ 


~ n fl1il1V1'Wl?) ~'l f11tl~UllJlrel'l'l1'WL~I9i~~~::;ldJ ~'Vhn'W~'WrtltJ nun~:w e.J~ 19lnrusvl ~1'W'J'W'l1'W 

'1.1 '1.1 q 

b~~~:Wlnn~16Jl'J'lb'J~1 b tJ''W (b tJ''W f1rtl 6Jl'J'IL'J~l~b~~~~lil Ul9iiJ'l~1:Wl~C1~'l~'Wfll1tliJ'l 

~n 01lvl'Wl9ll:W rllV1'Wl?) ell Ltl~ tJ'W~finl~~'lIlJl'W~'l~l n~C1tJ'W~bU'Wbrlirel'l1J'W LLI9i~~~rel'l b~tJ 
'1.1 


I I 9/ 9.1 iI 


f1l1i~ltJ~'J'Wb~:W~1 n n 1 ~~tl~tJ'Wb~'W'Vll'1 nl~IIJl'W~'1) VI~'1~l ni'Wu~'1 L~l~i'Wl9lrel'Wnl ~ 
'1.1 

.wlirtl:w~~l~~'J'U~'J:W~ln~l'1 ~'W:W1'~~1~rul1'Wnl~:WrelUVI:WltJ'Il'W~~1tX 
" '1.1 

LJ''l 'l1'W1l?) LU'W~ e.J ~'&l ~ 'l n 1 ~6JrelUVl6J 1 tJ'Il 'W bb~ ~'J 1 'I LLe.J 'Wn 1 J't.J ~ 1911'W~ 'J 'W'lI'W~ 3 ~ 
'1.1 

mJ'IbU'W 3 i'Wl9lrel'W ~ nl':r:WrelU'VI:WltJltXn'Ut:r'l'll'W nl~~l?)~I~'U'Il'W1l1tJl'Wt:r'l'lI'W ~L~::;
I 

nl:rtl ~'U1J:r'l ut.J'Wnl~e.J ~ 19l tl?)tJ nl:r~ ~'U'Il'W~~VI~1'1t:r'l'lI'W tl?)tJ'VI~n n 1 :rllJlrtl'li 'Wl9lrtl'W~ 1 
q 

~rtl nl ~6Jrtl'U'VI:W1 tJ-.:i 1 'Wl~nut:r'l'lI'W 1 un 1 :r6Jrel 1J'VI6J 1 tJ'Il'Wl ~n'U t:r'l'lI'W~ ::;{n~fi n 1:r 

'5'J1~~n~lJl1J:r~~n19l1~tl?)tJihnru,..n'Wnl:r~l?)~'Wl~ 4 u~9tJ'VI~n1 ~rtl 1. 6Jl'J'Ib'J~I~ 
I g., I ~ I 

b'VI6JI~~6Jlwnl:r'JI'1~be.J'W 2. f1l1i~ltJvhnl?)~'W 3. ~::;tJ::;b'J~IVl'lI'W,r'W~llJl:rC1 b~:W'lI'Wl~ 

4. rl'J 16J ~:w l?) ~1IJl'f)'l L'VI ~ l?)'11'W~ :wrtl'U'VI:W1 tJl tX n U L~'1'11 'W Ll?)tJ~fin 1 :rfl'W'VII L~'1~ 1'W ~ iJ 
q 

~llitJ'U bVltJ'lJnUf11~:W ~~Jll~~'11'W1IJl'f)'1 bbl9i~~t:r'l'lI'Wvll L6Ji'W~ltl C~'f)tJ1~'Wl:WbVI~'f)'ll'WltX 

~~ l:reu11'W n 1:r:w rel'U 'VI:W ltJ'Il'Wl~n'U t:r'l'lI'W~ n L~'f)1,x t.J ~ n 1 :r:w'f)UVI:W 1 tJ '11 'Wl~n 'U 

L:r'l'l1 'WiJ ~'W'Vl'W~ ~1 ~'1 ~l191rel'lJ~l~btl'Wb.wtJ'I ~1191rel'U~ bU'W~t.h~rel1~ Lbl?liJ'Il:wl~f'UtI:r::;n'W
q 
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,I 

t~tJ~fin1nlU1J1Jf1'W6nWen.u~hnr;)C?lll~~~'Wl9l'f)'W~ 3 f)'f) n1fiJfulh~lle.J'Wn1fe.J~l9lt~tJn1f 
I q 

~~U~l'Wf~~~l~tf~~l'W t(9)tJt11~fin1fiJfuiJf~ l~'WVl1~ ~r;)t.J n1ff)'W~lllUUVl1U ~~ dJ'W 
q ~ 

~'f)~vl1 n1fe.J~ 19l~'W~1~'f) 1911~th~ lr;)~l~:W e.J~ 1911'Wlll91~~~'Wl9l'f)'Wb~'f)1f b':l~11'Wn1fe.J~ f?l 

csn'f)~bll91~~~'Wl9l'f)'Wvr~Vl:W(9)~ir;)t:w~ ll~~:i'~u1'W~~'f)~n1:i'1191bl~1J'f)th~~1
q q 

, I iJ!i.I 

~lUr;) ru~11~~ltJvhn~;'Wvl~VI:W ~~~~fQn n:W'f)UVI:W1t.J~1'W bb~~':ll~ lle.J'W 

n1fe.J~19l a ~tJU¥~itJbl~r;) t~tJ~hl~~lt.J~r1I'f)~~l'Wr;)ru lh~n'f)u~r;)tJ r)llb:i'~iJn~ r)lcsn'W 
, !V !V 

~ ~1utJ~t:i'~~1 'W r) 16J/'W ~ ~1tJtJ~ ~ n ~h rhtl fu ~1 n ir'W u'WVI n r) 11~~1 tJ:i'':l:W vl~VI:W ~d1 ~'f)~
~ 

• !V !V !V 

l~tJ b'Vl11:i' 191'f)1ul~~'~ln1J1~1 e.J ~~1n n1:i'':l1~ lle.J'Wn1:i'e.J~ 19lcP1f~UrJ~1'W~1tHn~;'WVl1'f)1JJ 

lhrJ;r!l:w~n1f':l1~ll~'WcP1f~~n~~bln~~hJ~~lfn,ntJ~~':l'W~ 4 191!l1tJl~'f)tJfutJ:i'~lle.J'W~1'W
~ I ~ q 

t(9)tJ n1:i'l~:W n 1 :i'~~ 1:i'bW1 br;) ~ 1 n1:i'vi1~1'W~ ':l~ l':l ~ 1 lbl91 1111~ rJ~ 1 'W~ 1tJ In (9)~'W1~~~ 
lbe.J'Wn1fe.J~19l1~~ltJi~vl'WYl t(9)tJl~~'f)'1~1'Wn1f~~lfbW1~':l'W~ 4 

4. Data Flow Diagram Level 1 e.ll'fl.:Jn1'i;}J'fl'UVI;}J1!1 bb~~n1'i11.:JbbeJ'Un1'ieJ~~'VI~~'fl.:J'i1~ 

DFD Level 1 

(1) 11.2.:: (2) ..... - - -- - 14. fiQ,.It,,"un1'""A>1~A1l' (2)- ---1 


I 

I 

10. titu.Jf'tllUU 


n""ftJllrlVlfHH( 1) 


10. ifJ~fljU.jU 

n'~"AVlI\M).J(1) 

-----4. liIlIJfi'h1i-01U

_ 2 -I-.L------.,.'------.------------r--~ ~--41---'.4.L.. ---- - 14_ii1l.jfi't£Jum'"iiA>1MQ'(2), 

n'n'l~Il~\Jn''i~iiA\'IA~iI~ 2I 
4. tifllJttl fi11ii~,u ('Mllti'l••'un) 

I 
" Wl;!HC'i"'I\i"hui ..n.of J..l ~ 

tn) ,J U~Un" I..j" A\'1 ,.ntl,J (2) 

http:ifJ~fljU.jU
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~ln~1J~ 2$ d~h,HU:.J'WJl1~n~~bb~n1~1~~6Jl'el'l~'el:W~6Jl'f1'1~TW'l1'W~ 4 ~'el n1~ 
q] 1 . q] 

:W'el'lJ~:W1tJ'I1'W bb~ ~'d1'1 bb[:.J'W~l ~[:.J ~ (?I bblJlJ~'d:W ~'d'l b'd ~1 ~'1 bb~ (?)'1~ltJ~ ~b~tJ (?) ~'1i1 

~'lJbb[:.J'Wn1~e.J~ f?l'Vl ~~'el'l a ~ltl~lJtl~'1 bb[:.J'Wn1~e.J~ (?I 1'Wnnll~~~l'W~lt1 
q 

bTl (?)~'W b~'el~ (?) b'd~l~l'W~ltJ bL~~r111~~ltJ~ bTl (?)~1 n r11tJ~1J l(?)tJ L~:W n1~~~1~ru1n1~ 
Yl1'11'W~'J'I L'd~1 

(, ~~1~ru1l~tJL~~ b'J~lYl1~TW~'d~ L'd ~11,xn1Jld~~l'W~~ r111~~ltJl'Wn1d 

[:.J~ (?I~~l~(?)btl'W~'W~'lJbb~n ~ln~'WYl1 n1~'d1~ bbe.J'Wn1~e.J~ (?I~~~4''W(?I'f1'Wb~~'f1'W~'d'W~ 3 tl1 
q , 

[:.J~~~fiir,:j f1~~'11'W~~tJ ~~vhn1n~:w b'd~l n1dYl1'11'W~'d~ b'd~11~nlJl~'1'11'W~~r111~~ltJ 

1'Wn1~[:.J~ (?I~ ~1r;i(?) 1~ Yl1 b?rl'Wi11tl~'f1tJ1~'Wn~~vf~1lJiJ~1'W~ltJ bTl ~~'W ~1'f11lJ ~l~lnH~~ 
b'J~l n1~Yl1~1'W~'J~\'d~11,XnlJl~'1~l'Wl(?)1~~n "1 n~'Wl~il1 bbe.J'Wn1~[:.J~ (?If1f~~~.yhtJ

• q 

I ~1~ e.J~ (?I6Jl'f1~ bb~~ ~~'W(?I'f1'Wvr'l~:W (?) b'd ~ 1'Vl1'11'W~ 'd'l b'd ~ 16Jl 'el~ bb~ ~ ~l~'1'11 'W bb~~tj'W~ 

~'el'l n1dtj(?I b) ~lJ L1J'W'elth'l~l b~'f11,X'0''W~'el n1~e.J~ (?\ bb~~ihVl'W(?)~'1:W'f1'lJ6Jl'f1'1~ n ~1 "1 nt!'W 
q q] 

tJ~ ld'l'll'W r116Jl'W~'1hJtJ'I~ nfl1 r11tlrlJ r11~h~br;)~1 "1 n~'W,r'WYin r111~~ltJdr;)~i~~:w (?)
~ . . ClJ 

°i g,., I 

~1~'e)~b~t1b'Vh1~ "1d,r'W~~~'ellJ~6Jl'e)'1n1~r;)1~bbe.J'Wn1~e.J~(?I b 1tltJ~~'J'W~1'WVl 5 
t , qj 

5. Data Flow Diagram Level 1 bmtl'l.lb;itl'lI~~n1~'J1~bb~1Jn1~~~1?l'VI19l~ifl~ bb~~~~tJ~~ 
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lUmtllfitltJR1H~ltl 

.__ .. _- ---_._----.. 

DFD Level 1 
6. UlJYini'il~lilFh'li<i11'1 

Vl1~1~'VlVllil'il~ (1) 

7. uuYini'tllmh'li<i11'1 , .. 
~~e.I\J,n1·HJil/l'Vl(illil'tl~ (2) 

4.1.5.2. ~tf~1JL;iI'lUfh'li~1fl~1n 

Ue.l\Jn1~e.lijl'VlVllil'rl~ 

1 3 . ~i\nl1 

15. ~~l;!i\nl111~ll~U 

nl1~n~~"' i\ !l~ ( 1) Ui\ ~ (2 ) 

5. ,r\J;ini'il~lilm~ 

m~~1-1Ue.I'IJn1~e.lil/l (1) 

Ulil:: (2) 4.1.5.3. l!tlrJlil$l~~1n 
mnml'luL;i!lUfh'li<i11'1 

" I I 

(5.1) ~'JU~'J~~'tl~~~ln~~'WYl 3 bb~~~'J'WYl 4 
'IJ ;/ 

~'J,j~'J~tJ~i~fi~l~~lnnl~'Jl'1bbtJ'WnlJ'!:J~1?1 a bb~:; b ~'J~~'IA11~91tJ 

~ bn (?)~'Wronnnl~'Jl'1~btJ'Wvr'l 2 rlf'l b~'tl~~:;\nlthJ~~n'Elunl~~(?)~'WL~1'W~'W!?l'El'W(9]'ElhJ 

I I !V 

lltJ'Wnl~tJ~ I?1L(?) 1~r111~roiltJYl~l n~l n~~b~'Eln lltJ'W'Il'WU'W 
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!IJ' 0 

3.4 n1'i'fl'fl n bbtJtI'VI'U1~'fl n1'i'Vl1.:J1'U (Graphic User Interface) 

nl~If)'ElnI.I.U'lJ~Ul~lf)nl~Yll'1I'WI.r1'W~'J'W~1 ~blJ I.ti'El'l91n lU'W~'J'W~~'El'll~~~ (9\ If) 
" 

flu~l~"I'W l'Wfl1~f'lJ~lf)dqJ~~ll~1 I,l~~'li'f)dqJ~(9\I" 1 ~'J:wf.i'l1J'W~ni'f)dqJ~~~II,r1'W 1,~'Ell~lrl'W 
, 

i/ 
, 

: i/ 0 = 0 Q/.:!I 
~ 

~1'W6JJ'El~~6Jl'f)"~~'UU nl~'f)'f) fHLU'lJVI'Wl~'f)nl~'Vll'lI'W6Jl'f)'l ~~'lJ'U nl~,)l" LL~'Wnl~~~!?l !?l1~ V'll~'l6Jj'f)
6!l C!J " 

~1 ~U nl ~~1" l'Wl 'WI,L(9\~ ~~tJI9'El9 ~~91 ~rul f.i'l ~ 1 ~'lJ n 1 ~1JlJu~'l 1'W n 1~ 

UJ}U~"I'W~~1rilf)'W'f)~~1'Wtl'W!StJ"~":Wl1~h'W~1'l 1.6Ji'W n1n~lf)nn~:W~~!?lJlru~9~If)~ri'f)'Wn1~~'l 
, ~ 

r11 r111Jf'lJ LI,~ ~r116JJ'W~'llurr'l ~ nr11 I, U'f)'l~ 1 n n1 ~~" 011U f'lJ 1,1,~~0116Jl'W~" l1Jrr" ~ n r11~ ~~'f)"'f)tJ
C!J C!J C!J 

I iI lj.I I 

VltJ19'f) nl~~I'll'WmJ.:J'f)'f)n 1,r1'W 2 I,I,U'lJ I,U'f)"~1 ni'Wl9l'f)'W'lJl'li'WI?l'f)'WrJ~'f):W~Vl
C!J 

~1 b'lJ'Wl'Wn1J\ulJU~'lI'Wb'lJ'W~ 1'W'J'U~1 n 1:W~1:W1~bl9~1,1,~ ~"'f)~1'WVltJl~'f) l~tJ'J fl'W I.lU'lJ \,I,~n ~'f) 

1,1,'lJ1J I.bbl'U n1~vll'l1'W (Tab) ~~1~ll,ti"l?l1~~1 ~'IJ nl~Yl1"1'Wt~tJ 1,1bl'lJnl~v'il'lI'W~'f)tJ ~1t.mUl lrl'W 
C!J 

VltJ1~'f)~ V'I'J~~~vl1'l1'Wri'f)'Wl,l,bl'U~'f)t:i l?l1~:W1 1,1,~~I,I,'lJU~i(1~'f)n'IJ\CVll'lI'WlVI:W (Pop-up User 
C!J 

" 

Interface) ~~lC]~1~fui'f):W~I,~~I,~~ Vl1'f)~'f):w~~1:W~II,r1'W~'f)"tll:Wl~91J'rul~~'f)~n'W
C!J " C!J 

nl~r.r~'J1~~tJl~'f)nl~'Vl1"1'W ~'f)"rJ nl~'f)'f) n Lluul~rJ~lhlU1J1~ih~'f) V'I~ltJ fl'Wl'W 
~ C!J 

'Vl nVli(I~'f)nl ~'Vl1'l1'W6Jl'f)"~~~U l6Ji'W iJ~l'J ru~1fl:unl~tlll,~'W'ElVl1'f)r.r~ n1~nui'f):W~1~'f)tJ'lJ1l'J ru 
q I C!J C!J 

~ 'J 'Wn ~1'l{;i'l ~1"6JJ'f)'l ~tJ1~'f) ~11,1,'VIU"6JJ'f)'1~:W ~1 i" (9\ 1'l 1 ~1~1'Un 1 ~V'I 'J 'lJ rJ:W n1 ~'Vll" 1 'W6JlIf)'l 

VlU1~'f) nl~'Vll"I'W,)1'11~'W~,)'W6JJ,)1~'f)6Jl'f)'lVltJl~'f) nl~'Vl1'11'W ~'J'W~\~'Wn1~~'WVl1~1f):W~'Jl"1~ 
, C!J 

r'l'J1:hII?1'f)ltilf)'1 n'WCiJI'f)'l1l1~'Vll"1'W ~~IJ'ru1~1 ~'lJ nlJ''Vll'11'W~ (9\'f) lti'fl'l fl'W l~'fllIX 

dJ'Wl1J !?l1:W ~1 ~1J 1l 1 J'Yl 1'1 1'W6Jl'fl'l lf1.C] t~tJ 111 ~~ I,r'l ~1 ~tfn1 ~1Vl ~6jJ'fl'li'fl~ ~JlltJl~VlUI9'fl 111 ~ 
t <IJ C!J 

Yll'lI'Wvr,,~:w ~1'W~~1JU ~'ll,'~ ~'l1~l~'W~'Wl9l'fl'WnlJ'Vil'l1'W6jJ'fl'lJ'~uu 1l1~,)1'1 I,l~'W1l1n.J~ 19l !?l1:W 
" 

I 2.t I . ~ I 

~1~'l~1f) ~'l~1:W1~'Hl.tl'l'f)'flhl~ 3 ~')'W~~n ~'f) ~'J'W~'1011!S:w~'Wri'fl'Wnl~1~'l1'W (Setup), ~')'W 
' j 

nl~f1J~'fldqJ~ \, i1~~~U'lJ (In~ut data) ll~~~,)'WJ'1tJ'Il'W (Report) ~'1 \'\'I?1~~~fJ'WtJ~~n'f)'lJ ~htJ 
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Setup 

: j 

.: 

'U 

2 .!9l\l rh ~lll),\l 

3. i\l ~1~IUflJ ~~~:;~\l~I~'d\ll'd~I~ lu~tJ'\,i~finl),~\l (b rJ'W) 
'U 

4 . !9l\l~1 ~1c5Jl'W~\l~ln A~\llutJ\l t)'\l\lI'W ll~:;lutJ\l~nfh 
'U 

5 . !9l\l~I~IA\lA~\l 

ClJ 

Input data 

Output data 

8.n:i'lyJl.l(:.Jl..ml:i'(:.J~(?]'Vl!?1~'f)\l 1 I.b~:; 2 

9.~11~~ltJl.U:Jl..ml)'(:.J~(?]'Vl!?1~'f)\l 1 bl.~:; 2 

dJ'W~'d'W~\l ~1~'fllqj~(?)I\l 1 ri'fl'W~:wl~:i':;lJlJnl:i''dl\l ~1J.J'Wnl:i't.J~~~1:W~1i\l~'fl1'W 
I :j . 'U 'U 

t:i'\l\lI'W I.A~'fl\l~\lvl:w tC?ltJ ~'d,~nl :i'19l\l ~1 ri 'fl'Wn 1:i' 1 ~\lI'W~ ~u)'~ n'fl1J ~'d tJ n1 :i'!9l~ ~11~~1 tJ 1~blri 

~lb\':i'\l ~IUflJ ~1c5Jl'W~\llutJ~t),~\lI'W bb~:;r11c5Jl'W~\llutJ\l~nfl1 t)'W,I.'d~I'Vll\lI'W bb~~6JiiJ\lI.'d~Ic5Jl'f)\l
ClJ 

i/ I I I 

~'f)\lnl:i'iJl\ll.b(:.J'W t)'WVltJ!?1GJ1'f)'lt:i'\l\lIU bl.~:;nl:i'!9l\l~I~'dt:W~~'d\lI.'d~IYh~:w1~u 1 t)U (Vll..i'dtJdJU 
q 

i'dt:W\l) 1.~'f)Ul~II.VI~I~:Wll1JUn:i''f)ul'Wnl:i'~~I:i'rwl bb~~nTvlu~6JiiJ'lGJI'f)'l nl),iJl~bl.(:.J'Wnl:i'(:.J~ (?] 
I I'U 

(?]1:W ~1~'l~'f)~I~I:Wl:i'CliJl'l'l1'W1~'WrJ'W1V1'Wu1'l ~'f)~1~6JliJ'lI.'d~IGJ1'f)'l~'d'lI.'d~II.~:w1~l.yh1)' 

http:6JliJ'lI.'d~IGJ1'f)'l~'d'lI.'d~II.~:w1~l.yh
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I' i',tJJ;) OT yj~lJJ1 J()hil~h 1 1'14 (Maximum OT) ; 

( ~ ~LJfl-n . J 

(JJ~~n 1 

lUvI 30 ~,r1~'fin1~~.:jfh"1i'l.:jt'l~1n1~'J1~u.~'Un1~~~~~1:J,1f'l1k.:j=ff'fl
,i 

2. 1~ihvrw~r1'J1:W~1:W1J'Cll'Wn1J''Vl1'11'W~'J'I L'd'Cl1anTl'l1J''1'11'Wl~'W 1 ~'W L~TlU11'L11~'Jl'1 

LLe.J'l..m1J'e.J~ 19l1lUUJ''J:W~'d'll'd'Cl1 n1J''Vl1'11'W 

1 'W 1 ~tl ~1tf r"l1 n'!'Wl~'WU~'11'WL~Tl n~'d'll'J 'Cl1~~Tl'l n1J''dl'1lle.J'Wn1J'e.J~ f?l L~TlLih,mJ'Tlul'Wn1J' 

~1C>l1J'ru1:WTl'lJVI:WltJ'I1'W bL'Cl~4'~Llt:-J'Wn1J'e.J~ 19l1~Tl~.nltJ1~L1Tl'Wlan6JJTl'I J'~tJ~L'J tn~ rhvl'lJ~ ~ ~YlltJ 

1~'Wtrn'l1'Wl~ojJ'f):W'Clr1'J1:W~~:W1J'Cll'l..m1J''Vl1'11'W~'J'I L'J'Cll1~'W 1 ~'W L~'f)cL~n:W1 L1J'Wif~4'tJl'Wn1 J' 
'IJ • 

i/ 

2/ Q/ I I 


1. VI'W1~TlnlJ'lYI'If)1f)1bLJ''1 

i/ i/ 

VlUllC>l'e) n1 J'~'1 r11 r11 LLJ''1 ~'f) n1 J'~'1 r11re1l9l J'1 r1'HlJ''1 (VI'l..i'dtJ ~'e) UTV'/~:W/r1'W)an'e)'1 
I ,i/ 

Lbl?l'Cl~1J''1'11'W ~'1re1l9lJ'1 r11 LlJ'~6jJ'e)'1 LLt?i'Cl~~ 16jJl~~iJ~19lJ'1 r11 LLJ''1VlhJ L'VII new ~'1t!'W~'1~Tl'liJVlU1~'f) 
,', 
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oj 

I 

• I 

~~1J'rul1'WnlJ':Wre:l1J'LUJ1t1~TW U~::;'Jl~ ll!:-J'WnlJ'!:-J~ l?l~re:lhJ 

1'W~'Wl?lre:l'Wll~n1,xvnrn~l'Wl~re:ln~losnltJ'~~l'W~ ~re:l~ nlJ'tO:j::;~~ rhrhLLJ'~ l?i'rJ:hJ11,x 
I 

bl"lJ'1 ::;L'J ~1~1~'Wnl J'Luuosnrei~ bbl?i~o::;n~:w e.J ~l?l.nru6flt!'WLLl?l n l?il~ n'W~'Wre:ltJ nU:i'1J LLUUosn'fN e.J~~.nru6fl 
1 q 'IJ 'IJ 

iI iI I iI iI 

~~!:-J~1,xr5l?lJ'1 ~1 LLJ'~LLl?ln l?il~ new to:jl nt!'W1,xl"lt!n~1'W~~~1~lLLJ'~ Lijre:l~~rhr11LLJ'~L~~tO:j~'WbL~'J1,x 

n l?nJ:w'lJ'WYl n l~re:l'lJ'WYl n~'rJ:W~ 'lin nl"lt!n~l'W~re:l~ nlJ'Llmosnvf~re:l LU~t1'WllU~~r5l?lJ'l ~lbLJ'~osn'rJ~LL~~::;
q 'IJ . 

iI I 

tJ'~~1'Wfi1,xn/?1u:w LLn10sn ~1 n;w'Wfi1~l"lt!n~l'Wl~re:ln~l6Jl1tJ'~~l'W Ll~::;n~:W!:-J~ l?l.nru6fl~ ~'rJ~ nlJ'tO:j::;
q . q 

LLmosn to:jl nt!'Wfi1,x lLm osnr5l?lJ'l r11 LLJ'~osn'rJ~ LL~~::;tJ'~~l'W~ Lrire:lLLm~r51?lJ'1 rh LLJ'~ ~t11J~'rJtI n1,xn /?1U:W
q 
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i 
'l.I 1 . 

2. ~iJl~tlnl:i'~-:J",hr.h~'W~-:JlOnn(p)~-:J1L1tJ-:JL:i'-:J-:Jl'W bb~~1L1tJ-:J~n0h 
'IJ 

r5[9l:i'lrh~'W~-:J (vttJ-.ltJ Atl Ul~/~'J) vtiJl~tl~~utl-:Jn1:i'~-:Jrhrh~'W~'1tltlndJ'W 2 ~'J'W Atl ~'J'Wbb:i'n 

nl:i'~-:J(P)1(P)1~'W~-:J~ln(p)~-:J1L1.tJ-:Jt:i'-:J-:J1'W ~-:Jr5[9l:i'lfll~'W~-:J~~~~'Wtl~tiU~l~l~tl'lL:i'-:J-:Jl'W bl~~n~~ 
e..J~ [9lJlruevl~l~r.r(?1~-:JhJtJ-:J~16jJ1L:i'-:J-:J1 'Wt!'W ~'J'W~~tl'l nl :i'~-:J (P)1 (p)1~'W~'l1L1tJ-:J~ n ~1 ~-:Jr5[9l:i'1 (P)1

'IJ 

ll[9ln (911-:J fl'W ~-:Jt!'W9-:J~tl'l~ n1:i'i-:J rh(p)1~'W~-:Ji-:J 2 ~'J'W b~tlt11ri1~'W~-:J~~11ifLl:i'~ntlun1 
~1'W'J rufl11if~1tJ bb~~t11~1~~1:i'ru11'Wn1:i''J1-:J lbeJ'Wn1:i'e.J~ !?ll?itlhJ 

Bse 

n~:IJ~~~.nru.n Shirt•..... _...__._ ..... _.__..._.___._._...;._.,,,,,"!J 

111nl~"l"llU 1 
~--------'= 

: ll'lffi-3u'IJ . .... ~ 
1luB~,£umiT1J'I.H:i~'lLiiJ~~n,i" " 

~ 

f'ln/'l1 ~()tJ'lJiil (1J1'Vl/vi'l) Lffi (1J1'Vl /vi'l) 
Bse 1 2 

I. " ..u01~ M ] 

[ ._ 1J'~Yin .. J 

If'l1'tHU'IJ (U1'Vl/vi'l ) 
4 

, 
.~u~ 32 'VIu1~'fIm~~.uhfi1"l1'U~~~1nfl~~lui~b~~~1'U LL~~lui~~n~1 
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~ I ~I 

i 'W ~~ ~ n1"'W 'Wn~1'W ~~ 'il n~ 'J 'W ~1'W Vl ~ 'il ~ n 1 ~ ~~ ~1~1csn 'W ~ ~ b6Jl 'W ~ 'J 'W ~1'W ~~ ~n 

~'il~nl~~~~I~lcsn'W~~~ln(p)~~hJiJ~t~~~I'W VI~'il~'J'W~I'W~ 2 ~'il~nl~~~rhfllcsn'W~~~ln(p)~~llliJ~ 
~n~1 i'W~'ill1l1"'W'Wn~I'W\'~Tl nn~hH.J~t91Jlru~ b\'~'J b~'iln~1 ~lcsn'W~~~~1 n~1!?lltliJ~ t~~~1'W1!?l 
~ q 

~ ~VlltJcsn'il~ nl~~~ ~1 ~'J'W~1"~'Wn~I'W~'1fll~~1'W6Jl'il~ ~lcsn'W~~ b~'il ~~ ~rl b~~~i'W1"n!?llhl'u'WVl n 
q q 

'Ml n'W'Wn~I'W~'il~ nl~bbmcsn'M1T) bll~tJ'WbbU~'1r5t91~1 ~lcsn'W~~llliJ~t~~~1'W1iXy.jun~I'Wr1~n b~T)nl1JiJ~ 
1 I i/ I 

t~~~I'WVl ~T)~nln\,mcsnVl6JlT)'1~ltJ~~b~tJ!?lr11"1J'W~~11JiJ~1~~~1'W ~1 nu'Wn1"n !?ltl:J-Hbmcsn b~T) b[,mcsn 
q 

l1JiJ~~ n~1 1"~~T)n n~:w ~~ I?lJlru~ 'M~~~lnt!'W1"r1~ nb~'ilnltliJ'I~ n~1 \'b~~b~TlnU~~bJl'VlcsnTl~ 
~ q ~ 

I iJ' I i.I iI 

nl~csn'W~~ b6Jl'W \'f)1Tl~iJ'W ~~rvhtJ1"y.jun~I'W ~'1r11~'11'W6JlTl~~lcsn'W~~ b~Tl~~~II,~~~~'W1"n!?ltl:w
q q 

iI iI I t 

3, ~ih~'ilnl~~'1~IV'h1J~u b~~~~~r116Jl'J'I~'J~IVl~I:WlnH1J~tJ'W~finlt~'1 (b rJ'W) 

~ I ~ ~ 

nl ~~'1 ~1 ~1tl~U ~Tl nl~n 1'M'W~r51?l~1 ~11l ~lJ ~'1r51?l~1 rhtl~lJt1~~~'WTltJ nlJ 
~ 

~ I I 

tl~~I.Jl'Vl~ n~1 u~~n~:wcsn'il~ ~~ I?lJlru~ nl~~'1 ~16Jl'J'I b'J~IVl~I:W1J'bl\'U~tJ'W~finlJ'~'1 (b rJ'W) ~'il 
~ q 

'j, 



99 

.1 

biJ~ tJtJ~fi n1 J'6jJtJ~'1 ~'1~6Jl!f)'141tJ'JtJr3'tJ~ Ltl~tJtJ';jfin1 J'~'11~ (~il'JtJ r3'tJ) Lri't1 ~'1 f>11 ~hiJ ~lJ LL~ ~ 

6Jl'J'Il'J~1~ liJ~t1tJ~fin1J'~'1 L~~~itJLL~'J1~n t?1'l.hl'utJY1 n L~!f)UtJY1 n~'t1:J.J~ ~1nYfwn-:J1tJ~!f)'1n1J'
q ~ 

~1~1~1jtJYi n 1 ~aJu11iJli~1~~'11tJn1 J''J1'1 LL~tJn1J'~~!?IltJflf'l !?I't11iJ 
I 

21 

9./ Q..o' I " Q..I


4. ~tJ1~~n1J'!?I-:JR1~1fl'l®~-:J 
~ 

21 12121 

n1J'191'1 ~1f>11fl'l f1~'1 ~~ n1J'n1'VltJt?1~1 fl\l fl~'1~-:J~f?lJ'1 ~1 r1\l fli-:Ji1~~~tJ~tJ nlJ 
~ 
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Q !V 

~1~~~b'el~ ~5J.J'el~'VI'U1~'el oj, 

1'Wi 'WlM),WL~n1~'V'll!n '11 'W L~ 'e) n ~1 ']1 t~N'11U~ ~ 'e) '1 n 1 ~ ~'1 ~h rh f) '1 f) ~'1 i 'W(9)'e) dJ 1 

1~'VfWn'11'WL~'e) n n~)J e-J~ ~nru~~l dJ'Wn~:We-J~ \?InruevJlVI'W ~1 LVI\?I~~'e)'1 L~'e) n n~)J e-J~(?JJlru~
q q q q 
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~'d\'m1J'r1J~'e)~~ L~1~ J'~1JU ~1) ~'d'W~ru~'e)~~ ~1i~~'e)~1~rUn1J'~'WtJ'W~1 n 
cu cu ClJ 

I !V I 

~ 1 tJ ru ~1 ~~ L~1 ~ J'~U'lJ l~tJ~'e)~ ~ tJ~ ~ f:l n tJ11'll'll J'~~ 'd ~~1)~ ~ L~'e)1~1 'Wn 1 J''d 1~ LLe.J 'Wn 1 J'e.J ~ [?l
ClJ ClJ ClJ ClJ 

VI cW1 ~ 1) n 1 ~ru~:e) ~~ ~1 i~~'e)~1~r'lJ n1 J'~'WtJ'W ~'e) VIeW 1~'e)~ rfI'e)~ n 1 J'LL~ ~~ 
1 ClJ 

J'1 tJ~ ~ L~tJ ~1IjJ'e)~ ~1i~~1)~1~ru n 1 J'~'WtJ'Wri'e)'W~~ ~t11~'e)~~ ~'d'W~1'll'll~~~'d~ e.J~ L~'e) n1 J''d 1~ 
• ClJ 

I tJ i.I ,." I I II I 

LLe.J'Wn1J'e.J~[?l[?l1~~1~~~'e) I~tJJ'1tJ~~L~tJ~~ ~~tJ rr'W~~~~'e) L~IIjJ~~1~~~'e) L~IIjJ~~'e)[?l n~~ 
q 

.; , 

l1El~ 

green 

green 

green 

green 

green 

M 

L 

S 

M 

L 

~ 
I uunn::::J 
I ", ~IJ!{ ] 

1~r-:~nG,I-IGJ 

!V 

1. U1~1)~~~'d'Wn1.tl'd1~Ut:.J'Wn1J'e.J~~'Vl~~'e)~
ClJ 

.j 

1 

, j 



102 

V!~'l~1 n nlJ'(71J''d~~1)UJ'ltJ~~L~tJ~<IJl1)'loif1)~~~l (;) n ~1)'l flJ'U tl'd'WLb~'d nl~YfWn'll'W~'l fll fll b~1)1'W . ~ ~ 

I I!V iI 9.1 2.1 

nlJ''dl'l bbe-J'W ;'lfll b~1)tl1)l~~~~'lfh Vl1'f)~11lJ!?l'l fll n1~~'Wnu fl'dl:lJ bVl:lJl~~~ bb~~fl'dl:W ~'f)'l nlJ' 

nlJ'~ ~VltJ'W~lV1~unlJ''dl'l bbt:J'Wn'1J't:J~(71(?]1:W ~1~'l~'f)6jJ1)'l bb~~~tJ''l'll'W nn11~ ~'l fll fll b~1) nl~~'l 
q 

I I I 2.1 I I I i.I I 

fll b~1)~6Jl1)'l fll L~1)~l n't!'Wl~n ~t1:WbYi:w ~~YlltJl~n ~1J~lh~:lJ'd~ e-J~ b~1)Ul~1~'l~1)Y11~~1JnlJ'
q q q 

'j 

~ 

1l~ bbm6jJ l~t~'f)~'f)'l nlJ'bbnt6jJoif'f):W~ nlV1'W~nlJ'~utj(71 {;1 ~U b~1)nTvr'W~ nlJ'~1Jtj(71 (;1 
q. ~ q q 

~~1'l;'W1V1:W 1)111)'V11nlnbnt~ 

.~.aJvr ll~Yi:w~ 1~b~1)~'f)'l nlJ'Yi :wyhltJ ~ ~ b~tJ ~6jJ1)'loif1):W ~J'ltJ~~L~tJ ~ fl'dl~ ~1)'l nl J' 
q ~ 

b~aJ . 1 

L'Lh~;Ul~~~J 
2.1 I !V I ~ 

b n ~~ 'W bij 1) n (?1 ~ :w tl VIeW 1 ~ 11 ~ ~ bL ~ ~ 'l e-J ~ n 1 J' 'd 1'l bb e-J 'W n 1 J' e-J ~ (?] (711 ~ ~ 1 ~'l ~ if) bb ~ ~ r') 1 'W'd ru e-J ~ 

flll~rQhtJ~ bn~;'W~l n nlJ''Jl~ bbe-J'WnlJ'e-J~ (71 t~tJ m~'ll'W~l~lJ'{;) b~if) n ~ e-J~ nlJ''Jl'l bbt:J'Wnl J'e-J~ (711~
~ ~ 

3 bbUU ~if) bb1JU1:W~~~'J'lb1'~1 bbUU~"'~'J'lb'J~l bb~~bb1JU~~YlltJ ~if) e-J~bmtJub~tJufhl~91tJ 
q 

bbuu1:w~~~'d'l b'J~l U~~bLU~~"'~~'lL'J~11,x~tJu~if)tJ t~tJ~~bb~ ~'l t:J~ nlJ'rcr~ (711J'1'l~iJ flll~roiltJ~ 
~ln~11~b~tJb.wtJ'lbbUUb~tJ'J ~ 

• 
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~'J'Ubb~~~~~ (Report) 

' j 
1 

,l.:oj '"" 

1. ll'~ ~-:J 1?l1~1-:J~'W.l~~ b'f)tI ~\'bt:.J'Wn1~'J1-:J bbt:.J't.m1~t:.J~ 1?l'Vl ~~'f)-:J 

2. 
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" 
'j 
~ 

,i 

I" 

'E)'E)nl1J'W 3 ~'J'W f)'E) :i'1tJ~~l~tJt?lllt:-J'Wn1:i't:-J~!?I'Vlt?l~'E)'l !?I1:i'1'lllt:-J'Wn1:i't:-J~!?I'Vlt?l~'E)'l ll~~fi11~91tJ 

lle-J'Wn1:i't:-J~!?I'Vlt?l~'E)'l ~'lvr'l~1:W~'J'W'E)fi'U1tJ1~ ~'l~ 

l'J~1 C~:w t:-J~!?I1'Wll~~~i'W!?I'E)'W l'J~1~1~ e-J~!?It'Wu~~~i'W!?I'E)'W ~'J l:W'lvl1'l1'W~'J'll'J~1 ll~ ~rr'W~ 
~'E)'ln1:i'rr!?l~~'U'E)~1'l~1 L~~~'W 

'j 

~ I 'V 

L~'W~'J'WLL~t?l'le-J~'E)'E)rll~'Wn:i'1'V'J l~'E)1iXm.6jh~11~ ll,~~:W'f)'lI.~'W1l1~~1tJ~'W
'IJ 

j' 

bb~ t?l'l fh1~~1tJ:i''J:Wvr'lVl:W t?lU:i'~ n'E)'U ~'JtJ f>11I.b:i''l f>11~'W~'l1utJ'l l:i''l'l1'W f>11U f'U bb~ ~f>11 

~'W~'l1utJ'l~ n ~1 b~'E)iJ1 t:-J~ f>111~~1tJ~1~:w "I dJ'W~'J~rrt?l~'E)'l bbt:-J'Wn1:i'~t?l !?I1:i'1'l n1:i't:-J~!?I'Vl (?1 ~'E)'l
'IJ 

3.5 n1'3'fl'flnbb'lJ'lJerJ'flia-J'31t1.:JTU (Form/Report Design) 

n1:i''E)'E)n ll,'U~'V'J'E)f:W:i'1tJ'l1'Wl~'E):i'1tJ'l1'We-J~~~fi'E)'E) n:W11'W:i'U~'E)'l I,'E) n~1:i' :i'1tJ'l1'W 
'IJ 

~~'l~1nvl1'l1'W~1'Wb(P1i'E)'l(P1~~'Jl!?l'E)f (Soft Copy) b~'E)iJ'W~'E)~~~1:i''E)'lt'WlUbb'U'Ub'E)n~1:i' (Hard 
I ,4 'V 'V 

Copy) t 'Wn nllYh~'U1J Ln t?l fOl~1:W~ t?l~ ~1 t?l~'W t 'Wn1:i''E)'E) n u'U'U'V'J'f)f:w LL'W'J At?lt'Wn1 :i''E)'f) n u'U'UiJ ~'ln 
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" 

2 . n1:i'1l1lnLLU1J LLU1J V~n~1nL~ ~:i'1tJ'J1'WiJ V'l'J1:W~1l ~H4~!)'J new 1'WcJ11'W~1 ~'Y'J'Vl ~1t11l n1:i' 

~~n_hLUU iK'J ~1l'J Lb~:;~'J'WiJ1~1l'Jl'W:i'~Vd1'J n1:i'1~'J1'W ~1l'JiJ V'l'J1:W~1l~V'l~1l'J nU'J1'Wl'W'th'W~vh
qJ 

'j 

I 


3. n1:i'1l!) n LLUU LLUU L!) n ~ 1 nL~ ~:i'1tJ'J1'W~ iJ1.J:i'~~'Vlflfl1'Y'J ~ :; ~':l n!?l1l n1:i'reJ1'W n ~ 1 ':l A1l 

n1:i'LL~ ~'J (:.J~ ~1l'J~~1'J fl':l1:W L~11fi>l1'W~1:i'~'WL'Vl Plm~'J1'W:i'~1JU l~tJ ~!)'JiJ n1n1-tJ'J~1 ~1J~1l:W~U'W 
qJ qJ 

L1ln~1:i'~~ L~11fi>llcJ1~1tJ Lb~:;n;.1nL~ ~'J (:.J~1'Wl1.J19l1:i'1'J LL~~n:i'Tr~fi>l~~1l'Jvl11~~1tJ !?l1ln1n~11fi>l~1l'J 
m~'J1'W:i':;1JU L6J1'W 1'W!?I1:i'1'Jfi>l~~1l'JiJ~1l1911:i'1'JVI~1ln1:i''f)flu1tJ Labels 1lt11'Jif?Hfi>l'W dJ'W~'W
qJ 

:i'1tJ~~L~tJ(?)~1l'Jn1:i'':l1'JU(:.J'Wn1:i'(:.J~19l (Details Table) LL~:;LLU'lJn:i'1vJ (Gantt chart) LdJl'W VlU1fi>l'f) 

:i'1tJ'J1'W~'f):W~ n1:i'':l1'JLLCJ'Wn1:i'CJ~ 19l'Vl (?)~'f)'J ~'l6Jl':ltJl~~1tJ !?l'f)n1:i'vl1V'l':l1~ L~11fi>l~1l'J ~1~:i'~UU 
qJ qJ 

LLUUvJ'f)f:w ~,~ ~:i'1 tJ'J1'W~'f)'l:i'~U1J n 1:i''J 1'1 LL(:.J'Wn1:i'(:.J ~ 19119l1:W ~1 i'J ~'f)1 'W l:i''J'J1'W 

LfD111l'J'W'lvl:w mJ'JlcJ1dJ'W 41.Jii~Lfl'Vl~'J~ 
q I 

rJY1 37 

:i'ltJ'l1'W 

2 


3 


4 


5 


'V I I 

..::i I cv..::i..::i ..::i I 7/ 
:i'1tJ~:; L'f)tJ ~tJ'f)tJ ~'f)'l:i'1 tI'l 1'W'VI '1 VI :w (?)'Vl:W~'f)'1!?11 :i'1'J 'VI 37 

ft 

u:i':;n'f)U ~'JtJ:i'l tI'J1'W 

VI~ltJ1.J:i':;IJl'VI iJ:i'ltJ~~L~tJ(?) 
" 
'~'l~ 

; j 


I 


: ~ 
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~1~'U 

1 

2 

3 

; 

,. 
" 

1 

,I 

4 
. 

~1~'U J'ltJ'ITW 

1 J'ltJ'Il'W~'e):W~ r11 bbJ''11J n ~ bb~~~r;}'1 br;}~1
'lJ 

2 J'ltJ'Il'W~'e):W~ r11csn'W~'1\D~'1bJ''1'11'W 
'lJ 

3 J'ltJ'Il 'W~'e):W ~ r11csn 'W ~'1\D~'1~n f11 
'lJ 'lJ 

4 
t 

J'ltJ'Il'W~'e):W~ r11D~'U 
'lJ 

~1~'U ·f J'ltJ'Il'W 

1 

2 

3 

I" 

J'ltJ'll'W~'e):W~fh llJ''lDn ~ ll~~~r;}'llr;}~l
'lJ 

J'ltJ'll'W~'e):W~ r11csn'W~'l\D~'1bJ''1'11'W 
'lJ 

J'ltJ'Il'W~'e):W~ r116JJ'W~'1\D~'1 ~ n f11 
'lJ 'lJ 

4 J'ltJ'll'W~'e):W ~ r1 l1J~'U 
'lJ 
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• I 
I 

I 

2 

:ntJ'Il'W 

2 

3 

4 °i 
1 

,1 

5 

I' 

J'ltN1'W(?h~; 1 6JJ'el'lJ':::UU'Jl'1 bbt:J'Wbb~ :::fI'JU fJ~ n1J't:J~lrll'WLJ''1'11'Wbr):~'!l'l~'1vl~1~ 

eVil n1 J'!l!l nbbUU bb~:::bb~ ~'1J'l 'tJ~ :::b~t1 t?lvr'lVl~ t?lL'WJll fI t:J'W'Jn 6JJ 

°i 
1 

91 n n1J'vll~r.rtJ bb~:::!l!l n bbUUJ':::UU nl J''Jl'1 bbt:J'WnlJ'(:.J~ Irll?ll~ ~1i'l~'el ~'11~~nl J' 

'VI t?l~!lUJ':::UU n1J''Jl'1 bbt:J'Wnl J't:J~ l?Il?Il~ ~li'l~!l b~!l'VI ~~!lU fI'J 1~ {;1 n ~'tl'l6JJ!l'l J':::Utl~1~'el'eln bbUU 
° ~ 

., 
°i 
1 

,I 
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T'1tJn'11 -. ri-"llo1ullli-l1JflU 
Ifl'IJVi Lot ll1J'1IU " 1'lft'1U'1'IJ'!H1'C1Iq~U 

CRD. SizeColQur 

1; 112010 COOl 0001 300 1 01SH003 PT1003 Ye llow S 180 

M 300 

120 
512120 10 12 

blue S 180 

M 300 

120 

02SHOOI P Tl 001 Ye llow 120 

M 200 

80 
121212010 12 

blue s 120 

M 200 

80 

2/112010 coo:.> 00020401 01POOOI PT2001 

0 2SL003 PT3003 

C003 00030401 01SH002 PTI 002 

red 

red 

red 

black 

blue 

~lIow 

m1J'1IU . CRO 

M 1500 


400 
 121212010 12 

XL 400 

1000 221212010 14 

M 300 


200 


5120010S 200 12 

M 300 


500 


" ..... . .';' < 
C RO

rnt\~n;h Ift'IJ~I'i'1i-loi'!l Ift'IJv! lot · 
St;4e Colour Size 

4/112010 C004 00040501 0 1SL002 PT3 002 black M 2000 2012120 10 14 

0 2S H003 PT1 003 green S 2700 

green M 1512120 10700 12 

green 1350 
~------~---------+------+------+------~--------~------- .--

03P0003 PT2 003 green S 300 

green 41212010M 10300oj 

~ green 1500 

<?,RO{, ,~'iN 
/~, ... '1'l~'1u:"1Wff!ln~ '. 

. s~· 4 ~,"" 

5/112010 C005 000'50701 01SHOOI PT1001 red M 625 
51212010 12 

green M 375 

02SHOOI PTl 001 red M 625 
121212010 12 

green M 375 

03SH004 PT1004 clam S 1000 

M 800 

400 191212010 12 

blue M 750 

orange M 750 

04SH004 PT1004 c lam S 1000 

M 800 

400 291212010 12 

blue M 750 

orange M 750 

I iJ • i.I , ~ 9.1 

fu ~1~\l~'f)~~~\l~'f)~~ n1J'fu~1~\l~'f)~1'Vln1 ~1~\l~'f) ~1 nir'W~:htJ~1\l LL~t.m1 J'~~ [?l~~J''J1JJ''J:W ~1 
'\J 0: q 

oj 


1 


,I 




'j, 
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i'l~'fl~U~'16jj')'1 L') ~1 n1 J'') 1~ Lb{:,J un 1 J'{:,J ~ L9l L9l1:W r1 ') 1:W L~:W 1 ~~:w <I]'fl'l LL~ ~ ~ tJ''1'11U ~1 n !?l')'fl tl 1 'I 

tJ''1'11'W~ m~n6jj')'1 VJ~l n1J'')1'1 LLt:J'Wn1J't:J ~ ~~1:W ~1 i'l~'fl ~i) 1 ~tJ~1,x L~'fl r1J'1J nTvlu~6jj')'1 L,) ~1 

I 'l/ 
02.1' 0 Q/a::I I I ..::::), Q./ tr q 0/ 0 I 

n1J'U1<1]'fl:W~ r11~'16Jl'fl:W1 bbU'l'l1'W~1:W n~:w t:J~ ~[l rw~ bb~~LJ'tJ'I L9l1:w()'wn1~'W~~'1
~ q 

:W'flU ~1 n !?l') 'fltl 1'1 n~:w t:J~ ~I'nrw~~~LLtJ'I'fl'fln LU'W n~:w t:J~ ~ilrw~bt'fl L:nf~ n~:wt:.J~~ilrw~Lt'fl 
q q q 

ttJt~ LL~~n~:Wt:.J~t91ilrw~n1'1~n'l~LL~r1 ~'11.1.~~'11~~'11?l1J'1'1~ 19 20 u~~21q 

1/112010 COOl 

2/1/20 10 C003 

5/11:"010 C005 

1/1/2010 COO l 

5/1/2010 C005 

4/1/2010 C004 

5/1/2010 COOS 

5/112010 C005 

00013001, 01SH003 PT1003 

00030401 01 S H 002 PT 1 002 

000507Ul 01SHOOl PT100l 

00013001 02SHOOl PT1001 

' j 

0005070\ 02SH001 PT1001 

00030501' 0?S H003 PT1003 

00050701f 03SH004 PTl 004 

00050701 04SH004 PTl 004 

Yellow 

b lue 

blue 

'ye llow 

red 

gre en 

Yellow 

b lue 

red 

green 

green 

green 

green 

clam 

blue 

orange 

c lam 

b lu e 

orange 

S 180 

M 300 

L 120 

S 180 

M 300 

L 120 

M 

S 

300 

200 

200 

M 300 

L 500 

M 625 

M 375 

S 120 

M 200 

80 

S 120 

M 200 

L 

M 

M 

S 

M 

L 

S 

80 

625 

375 

2700 

700 

1350 

1000 

M 800 

L 400 

M 750 

M 750 

S 1000 

M 800 

L 

M 

M 

400 

750 

750 

.' ~;;~~'~03iltl~ , ' ~,)fl "l\l~ 

CRO ',.. "IifWrli1~~U 

5/2/2010 12 

5/2/2010 12 

5/2/2010 1? 

12/;:>/2010 12 

12/2/2010 12 

15/2/2010 12 

19/212010 12 

29/2/2010 12 

'j 

1 

l 
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.: '. 

L'Hnin 
. CRD 

~tl'l1r1'l~U 

4/1/2010 C004 03P0003 PT200300030501' green S 300 4/212010 10 

green M 300 

green 1500 

2/1/2010 C002 00020401 01 P0001 PT2001 red M 1500 

12/212010 12red L 400 

red XL 400 

.... ,,. . 'C "-'.':;~~n1'i :r:>j~r miJ1cu ' CRD mntb"' J .·,·· .. ·i ... · 
I" 

'.. " '.,,<.. .. ',iU~i'l~tl .L¥l~yt ~,otj'ii~~n,fl} " ,L~'IIYl"1i'l~ 
"'qhtqytf,: 'IItl~rr[;1'l~'IJS~!3 \,~~:I~~'/"".":. ::~ ." ..: -,,-: '/'.,~. 

4/1/2010 C004 1401SL002 PT3002 black M 2000 20/2120100003050:1; 

211/2010 14C002 00020401• 02SL003 black 1000 22/2/2010PT3 003 
,~ 

4.3 

biJ'W~'J'Wn1 J'19l J''J~ ~ ll'lJolI1l~ ~ 1?11'l1 bb~ ~Ln1JJ''J'lJJ''J:Wollll~ ~~91 dJ'W~1l'l1~'Wn1 J' 

'Jl'lLLe.J'Wn1J'e.J~19l19l1:W~1i'l~1l L6J1'W olIll:w~nl~'lnlJ'e.J~l9l ~ll:w~t)l9lbl~'lJ LI,~~olIll:W~r111~~1tJ ~'l~~ 
'IJ 'IJ q 'IJ 

~ ~ 
cv I I <::. cv .,-.:!I =.,- Q Q CVQ 

6JJlltJ n 19l'J'EltJ1'1 b'U'Vn~n~:w e.J~I~lil ru6flI,~'El L6JlJ'l9l lJJ'lt1~~I,'Eltl~Wl'l'W 
q 

fll\;) D 

" ll~"~ntit 
. 'njn~i\l 

0.90 

0.88 

0.89 

0.86 

0.89 

0.34 0.89 

0.39 0.89 

PTl 002 
35 

PTl003 

PTlOO4 

AVG 6.5 40 AVG 

• 
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~ln[?ll~l'l~. 22 ll~~'l~'ltlth'l~tl:w~nl~'lnl~t:.J~11l Lan'W t~'l'll'W~ 1 ~tJllU1J PT1 

001 6rr'W[?ltl'W~~iJ~1'W'd'W~,r~'l1'W 2 Yl:W l:1~'dl:W~1~1~b11'Wnl~rJ(~ 25 ~'d/f)'W/6Jj:W i'W~tl'WnlntJU 
~'W~'d'W l:1~l'w'd'W~,rn'll'W 2 Vl:W l~l'd~l:Wll1l~~l'Wl'Wnl~t:.J~lS'l 0.15l:1~ll'U~tJ6jltl'l~nl1~~,rn'l1'W

os 

l'U~tJ 0.90 ltJtlfl~'WlYlll~~i'Wl1ltl'WltJUtJ~~ntlU l:1~l'W'd'W~,rn'll'W 3 YllJ l~L'd~l:Wl[?l~~l'Wl'Wnl~
os 

I \' I 

t:.J~[?l 0.36l:1rhl'U~tJ6jltl'l~nl1~~,rn'l1'Wl'U~tJ 0.90 llltlfl~'W1Yl dJ'W~'W 

Gi'1ilr.h"tilfl~'''itt~GI''''i'tlfl'''i:SGlflGaU 
fl~lJ~~Gl.nru-n Lt&miliGl 

~lUfllrlGlflGl'U ltlU'U'UOOl ltl LL'U'UOO 2 ltlLL'U'U003 ltlU'U'U004 

r:il 1 1 1 1 

fl~~~lJ 5 6 7 6 

6l1U 1 1 1 1 

r:ilfll1 3 3 3 3 

n~~GllMLLiJ" 1 1 1 1 

l~lfi 1 2 2 1 

r:i1tl'U .. 2 3 2 1 

.1 

~\tt:l~nAl COOl 1'Uvi ~\I.tffl 1/1/2010 
d« 

L~'iJVl~flGl 01SH003 L~'iJviAl~\I.tffl 00013001 

fl~lJ~~Gl.nru~ L~flLiliGl ltlLL'U'U PTl 003 

-;;l1'U1'U 1200 &11 

• 

"i1t1n1"ilAQAu 11hLUUOO3 

1AqAU 
..I ~ 
\IIfPlil,)n1"i 

~')\U.lfPl 

..:i11Jl1J~U~h 

fiiiiHJtUA') 
Faa') 

lAQAu 
..I ~ 
\II fPl il,) n 1'1 

iI\IIi 

r:il 1 1200 0 1200 

n~~~lJ 7 8400 0 8400 

6l1£J 
I· 

1 1200 0 1200 

r:ilfl11 
I 

3 3600 0 3600 

. fl~~GllMLLiJ\I . 1 1200 0 1200 

l~lfi 2 2400 0 2400 

r:ilfjU ; ~ 2 2400 0 2400 

~ 1 n~lI~ 38 d:l'W~'dtltJ l'lll~ ~'l ~1 tJ n 1 ~rj111(1 ~u~ ~tl'll~1 'W nl ~t:.J ~ I?l n~ lJ 
~ q q 

t:.J~(?1.nrusv1l~tll~f[?llPitl 1 ~'d l'WLllPi~~~lJLLuU~'l~lL~~'ll~ Ll~~ ~1I~ 39 ll~~'l~ltJnl~rj(?1b1~U~
~ ~ q 
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~'f)~nld~'Vlfi t~tJnln'f)lrJl?1q ~U~~'f)~ nldvr~VI:W ~ 1Xn~u~'JtJrJ[?l~~u~ihVl~'f)'f)~~ V'l~ V'l~~ n9~1rJ1 
m:WlrurJl?1(1~U~~'f)~nld~'Vli

q q 

L(Hnu11lJn1j'dhn1tJ~:;J~£iv\L~::uyt~~ufh . 2 r)'lJ 

~'l1~~lJJ1j'Cl'tlJn11~~ • 35 ~'lrn~/r1lJ 

% 

% 

I'll L~tl'tlJn'1~,) L\l~,;~d~;t)r)~ ~~tJ 
15 

4.3.75 

fll hoiding cost . 
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IOnn~t1~ 40 bb~~IW1~1'1~ 23 - 25 dJtJ~'f)~~~(?l~lrhl~roiltJj;Jl'11 ~~r;)1J~r;)~~tJ 
b~'f){nrh~(?l~lrhl~b~~I~ltJ~ltJr;)ru~lrhl~roiltJ~bnt?1~tJltJnl~e.J~(?l'lltJltJllj;J~~~'f)(?l 

1/1.'2010 COOl 00013001 0lSH003 PT I 003 

2JI?OIO c003 00030401 0ISH002 PTIOO2 

511'20 10 c005 00050701 OISHool PTI 001 

1/10010 0i01 PTIOOl 

51112010 COOS 00050701 02SHool PTl 001 

41\12010 COO, 00030501 02SH003 PTl003 

5I1!20 10 COOS 000s0701 OOSHOO4 PTt 004 

5/112010 COO5 00050701 04SHOO4 PT 1 004 

oj 

~ 
blue 
I 

'l€lIow 

green 

green 

green 

green 

t blue 

o~nge 

,I 

o L 

180 

JOO 

120 

180 

300 

120 

300 

JOO 

500 

625 

37S 

120 

200 

80 

120 

200 

80 

625 

375 

2700 

700 

1350 

1000 

800 

750 

750 

'000 

000 

750 

750 

!>Q12010 12 

5'212010 

51212010 12 

1212120 10 12 

1212J201O '2 

t5J2J20IO 12 

1912J2O'0 

1f.)/2() 10 

2/2/2010 1200 13 11 12 

2/2/2010 1500 16 IS 11 14 19 

2/2/2010 1000 11 10 10 u 

9/2/2010 800 10 

9/2/2010 1000 11 10 10 u 

12/2/2010 4750 23 52 43 34 46 54 23 

16/2/2010 3700 18 40 40 26 36 49 18 

26/2/2000 3700 18 40 40 26 36 49 18 

16 12 

20 16 

13 10 

11 

13 10 

63 46 

49 41 

49 41 
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Llin1il1ill-l~~~j-JluLl6i«:~il61(tllJ) 
:ilU1U~lJ 3~lJ 2~lJ 3~lJ 

~il61 L'lJJ1UVh hJJ1U~2 hJJ1U~3 

01SHOO3 11 14 12 

01SHOO2 15 19 16 

01SHOO1 10 12 10 

02SHOO1 8 10 8 

02S HOO1 10 12 10 

02SHOO3 43 54 46 

03SH004 40 49 41 

04SHOO4 40 49 41 

Sum 

Used 

175 220 183 

BL 72 48 72 

:ilU1U1iIlJ 

~il61 

01SH003 

01 SI-I002 

01SH001 

02SHOO 1 

02SH001 

02SH003 

03SH004 

04SH004 

1-1 «GilJ'lJil JA11iJ:il[J (lJ1Y1) till-lU61LUJJ1UilthJill(LS) 

31i1lJ 2~lJ 3~lJ :ilU1U~lJ 31i1lJ 2~lJ 

hJJ1Uv!1 hJ-llU~2 h-l-llU~3 ~il~ hJ-llUVl1 'l1J-llUVl2 

6013 2577 0 01SHOO3 277 274 

8885 3944 0 01SH002 273 269 

5530 2674 0 0 1SH001 278 276 

4424 2139 0 02S HOO1 336 334 

5530 2674 0 0?SHOO1 334 332 

23802 10199 0 02SH003 325 314 

24138 10154 0 03SH004 360 351 

24138 10154 0 04SH004 440 431 

3~lJ 

hJ-llU~3 

276 

272 

278 

336 

334 

322 

359 

439 

LF 

288 

288 

288 

344 

344 

368 

400 

480 

lJ e:llJlUn [hnU1~L~\hnU 
-;ilU1U'VllJ 3'VllJ 2YilJ 3YilJ 

~£l~ L~\hnuih L'illlllUvil L'iIl~lU"'3 

01SHOO3 1 

01SHOO2 1 

01SHOO1 1 

02SHOO1 1 

02SHOO1 1 

02SHOO3; 1 

03SHOO4 
, 

1 

04SHOO4 1 

Load 
4 

I 
243 209 216 

Used 83 49 56 

72 48 72BL 

i 

J 

I I !II 

rhLVl~I?)'l1'W (BL) (:,J~~1'l5Jl~'l"'11'~~1tJ LL~~n1Vl'WI?)!Sl-J'l1ULiJU~th'l~1 ~'l(?J1J'1'lYl 27 91nUU 

20% 87 58 87 



nl'iI<.lf1Al 

iiil~ P LF 

~l\Jfu 

(lnVl/~l/ 

1'u) 

tilflJflo\J 

(U1Vl/6\')/ 

1'u) 

lfuJ1U1'flIJ 

COOl Ol SHOO3 12 288 20 2 1200 

C003 0 l SH002 16 288 5 2 1500 

COOS 0 lSHOO1 10 288 5 2 1000 

COO l 02SHOO I 8 344 20 2 800 

COOS 02SHOO I 10 344 5 2 1000 

nl'iI<.lMi1 

:lil~ P LF 

~lt1fu 

(UWI/~l/ 

1'u) 

tilIWA~J 

(U1V1/~1/ 
1'U) 

lfuJ1U1'flU 

COO l OlSHOO3 12 288 20 2 1200 

COO3 0 l SH002 16 288 5 1 1500 

COOS 01SHOO I 10 288 5 
; 

2 1000 

COO l 02SHOOI 8 . 344 20 I 2 800 

nl'iI<.lMi1 

~il~ P LF 

filt1fu 

(U1V1/«1/ 

1'u) 

" filAJfl~J. 
~(mV1/~l/ 

1.4 1'u) 

llliJ101'flIJ 

COOl Ol S HOO3 12 288 20 2 1200 

COOS OISHOO I 10 288 5 2 1000 

COO l 02S HOO1 8 344 20 2 800 

nl'ilijf1Al Ijil~ P LF 

filtifu 

(lnVl/ft1/ 

1'u) 

\'ti1flJtl~J 

' (mV1/~h/ 

1'u) 

lfuJ101'flu 

COO" DI SHOO I 10 288 5 2 1000 

COO l 02S HODI 8 344 20 2 800 

115 

Le ve ll 

15 25 35 45 

Sum-LF -128 -U8 · 128 - 184 -184[;JtilflJA~J · 38473 -48091 -32061 ·36849 -46061 

Level 2 

14 34 44 


Sum- Lf -138 · 138 · 138 -194
[;]
fi1FlJFl~J -41504 -51880 · 34587 -38869 

Level3 

33 43 

·154 · 210"m{:E]
fi1AJfl~J -86400 ·38566 ·42052 

Le vel4 

42 


Sum-L ·266 -322 


fi1flJA~J ·66431 -64344:GJ 

nl'iI\lMn :lilA p LF 

filtlfu 

(UlVl/ft1/ 

1'U) 

ti1AJA~J 

(mV1/~l/ 

lU) 

llliJ101'flIJ 

COOS 03SHOO4 49 400 5 2 3700 

Levell 

nl'iI<.lnA1 ~il~ p LF 

tiltifu 

(U1V1/I.'i1/ 

lu) 

.tilflJA~J 

\mV1/"l/ 

luI 

llliJ101'fllJ 

CO()4 02SHOO3 43 368 10 2 4750 

COOS 04SHOO4 40 480 5 j 2 3700 

12 22 

Sum·LF -181 -293 

fi1flJA~J -2 15494 ·271459 

JlltJ~~~l-J'f)D~l-JltJ~I'W1~nDtJ'~~I'Wbb~lJi'\JPl'f)'Wt.l~ liJ ~1'f)nlJ'~~~1 ~U~I'W 

1~n'lJtJ'~~I'W b~'f)l~b~tJrhl~~ltJ~~1 ~~t:-J~~~fi~l~~~J'tl~ 35 f)!l tJ'~~I'W~ 1 iJ~!ll?102SH003 
<u 

03SH004 J'iJbb'lJDPT1 004 bb~~tJ'~'lI'W~ 3 iJ~!ll?l04SH004 J'-ULLDDPT1 004 dJ'W~I~D~ 1 ~!ll?l 
<u <u 

J'iJbbDD PT1 001 tJ'~~I'W~ 2 
<u 



, . 
'j 

i 

,I 
11 6 

eJIWt3 

Lot 04SH004 01SH002 01SH003 02SHOO1 02SH001 
-rn-i'l~fl¢il COOS COO3 COOl COOl C005 

Q'ty '3700 1500 1200 800 1000 
P 41 16 12 8 10 


LF 480 288 288 344 344 

104-145 145-161 161-173 173-181 181-191 


Late -335 -127 -115 -163 -153 

A1LL')\I 34725.6 13528 9820 6870 8587 


Al"l.J'U~\I 3700 1500 1200 800 1000 

Al'U~1J 

A1A\lA~\I 670 254 230 326 306 
')(l [J'U~ 3700 1500 1200 800 1000 

Al"l.J'U~\I L~tl '("'~~\ll'U 
LA~tl\liJ'U Toal Cost 91717 

Plant2 'j 

Lot OiSHOO4 

-rn-i'l~fl¢il ,coos 
Q'ty 3700 

P . 49 

LF '400 
I' 

104-153 

Late -247 


A1LL')\I 46730 

Al'l1'U~\I 1850 
Alt1fu 

A1A\lA~\I 494 
')(l [J'UG) 3700 

Al'l1'U~\I L~tl '("'~~\ll'U 
LA~tl\liJ'U Toal Cost 52774 

PJantl 

Lot 02SH003 01SH001 

-rn-i'l~n¢il \'C004 COOS 

Q'ty :4750 1000 , 
P . 43 10 


LF 368 288 

1?4-147 147-157 


Late ,1-221 -131 

A1LL')\I 67422.29 15117.84 


Al'l1'U~\I 

Alt1fu 

A1A\lA~\I ·442 262 
')(l[J'U~ 1'4750 1000 

Al'l1'U~\I L~tl '("'~61\11'U 15,~ 
LA~lI\1iJ'U Toal Cost 88994 

Sum Total_ 

http:15117.84
http:67422.29
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, ,' 

'j 


, \ " 

ronnJ'u~ 42 dJ'Wt:J~fQjln~~u,:n'W:i'~\-dl'lb:i''l'll'W JlltJ1'Wl~'el'Wl~nl:i'hJj~~'l1'WYl
'IJ 

fQjl n ~'J'elth~ nl:i''Jl'l bbt:J'Wnl:i't:J~ (?]hJn'lI'W~ltJ bn ~~'W ~'lt!'W~'lllJ~rl dJ'W~'el'l 

'Vll'll'W~'J'l b'J~1 ~'l t:J~1~~'J'W'll'W~llJ ~'el'l C1 ncWld.Jl~fQjl:i'rul
'IJ 

llt:J'Wnl:i't:J~(?]~f111~~ltJ~1t;:l(;h ~:i'Ut:J~Hbt:J'WnlJ't:J~(?]~l~'eln ~'lbb~(?)'l:i'ltJ~~b~tJ(?) ~'l(?]1:i'1'l~ 29 
q 

ll~~b~'el1~~ltJ !?l'elnlVil f1'Jl~l~11fQj6Jl'el'l enAf'll'W~'ll~~:i'ut:J~'el'f:ln:WllU'Wll~'iJfll~ ~'lJ'U~ 43 b(?)tJ
, 'IJ q 'IJ 

~'J'eltJl'l t:J~ nlJ''Vl (?)~t)1J bl~ (?)'l1'iJfll f1e-J'iJ'J n f1 
oj 

~ 

,j 

: j 

\ 

,I 



1?117"1.:!.y1 29 ~~?I~tln17"'J1':!bb~'Un17"~~1?I1?I1:J..JFi1k.:!:ff'fl"ll'fl':!bbj;j~~b.:!.:!1'U 

12 12/2/2010 3/1/2010 2.875 6/1/2010 43 13/1/2010 19/1/2010 

2/2/20;1.0 16/1/2010 0.625 I 17/1/2010 10 19/1/2010 20/1/2010 

I 26/ 2 /2010 I 3700 I 3/1/2010 2.25 I 6/1/2010 I 113/1/2010 1 119/1/2010 

750 

or.nge M 75C 

0304011 01SH0021 PT1002 blu. M 30C 

L 200 

ISC2C2010 I I 2/2/2010 I I I 116/1/2010 I 1 1 119/1/2010 I~lIow S 200 12 1500 15/1/2010 0.875 5 16 2 I 21/1/2010 

013001 01S H OO3 PT 1003 Ye 

M 300 

L 120 
512/2010 12 2/2/2010 1200 1 8/1/2010 0.75 19/1/2010 1 12 

","'OW I 2 I 22/ 1 / 
blue S 180 

i 
M 300 

L 120 

013001 02SHOO1 PT1001 Yellow S 120 

M 200 

An 
9/2/2010 800 19/112010 I 0.5 I 20/1/2010 I 6 I 8 I I 22/112010 I 6 I 23/11 

119 

http:1?117"1.:!.y1


----

34· 5: 6: 789 10' 1 134 S 6 7 a 9 
18/1/2010 19/1/2010 

19/1/2010 
1' 1 J " S' 7 a ' 10 

2~1/1010 

W • • 

4, 5: I) 7 

21/1/2010 

] 4 5 & 7: 8· 9.101 

22/1/2010 
fM 

4 S· 6: 7: B 910 

2S,1.I201O 

,luY143 bb~'UI11'Vm~WI~'il1tJ~~b~tJWI'1J'fl~bb~'Um'il,)1~bb~'Un1'i1~~1PI1PI1:J.Jf'11t~:a'fl'1J'fl~bb~~~b'il~~1'U 

120 
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5. ~~tJ 
q 

'11 'W~9tJ~ b~ tJ 'J flU n 1 d'!l!l n bb UU d'~UU n 1 d''J 1'1 bl.e.J 'Wn 1d'e.J ~!?l !?l1~ ~ 1 ~'1 ~!lL 'W 

td''1'11'Wbfl~~!l'l~'Ivi~ b~ !l6J1'J ~ ~uu~~'Wn 1 J"tJ~ Utl'l1'W6JJ!l'l'WUn'l1'WL'W~h'Wn 1 d''J 1'1bb~'Wn1 d'e.J ~!?l 
I 9.1 I oj . 

!?l1~~1~'I~!l ~'In1d'!l!lnl.b~u1Jlbb1J'Id'~Utl!l!lnb1J'W 5 ~'J'W f1!l d'~uun1d'Lld'~lJ'J~e.J~~!llJ~ 
'U 

2.1 2.1 

..::!I !V cv """ cv !V
,0

btl!l'l!?l'W d'~UUn1d'19ld''J~~!lU n1~'1 n1d'e.J~ !?l6J.I'W!?l'W d'~UUn1d'~!lUVllJ1tJ'I1'W bb~~n1d''J1'1bbe.J'Wn1d' 

e.J~l9l'Vl!?l~!l'l 1(hh'J~~'J'Ib'J~l) d'~UU n1d''J1'1bb~'Wn1d'e.J~l?l'Vl !?l~!l'l 2 (d''J~~'J'Ib'J~l) bb~~~ !?lv11tJ 
I" 

d'~u1Jn1d1.llitJ1J bYltJU n1d''J1~ bbe.J'Wn1d'e.J~ 19l'Vl (?)~!l'lbb~~~d'tJ e.J~ 
q 

bf;=4!l'l~'IviJ.J A!l'W~l'1~ fI'J1J.JsDUs1f!l'W Lti!l'l~l n n 1d''J1'1l.be.J'Wn1d'e.J~ l?l19l1J.J ~1~'I~!liJ11~9tJ ~1'11b1J'W 
~!l rl1Vl'W!?lJ.J1 n ~'I e.J ~L~n1 d'Vl1 ~1191!l1J~ bVl~ 1 ~~ lJ Lil'W1u1~tJ 1 n I.I.~ ~~!l'lL~ 1.'J~1'W1'W ~'I~'W 

'11 'W~9tJ ~~'ItJ1bl.'W'J ~ !?l'Vl1'1'5'J1'~ tl n J.J1Ll ~1JLl d'~tJ 
q 
n l?l1~ b~!l6J1'JtJLUn1d'f)'Wtn ~1l9l'elU1Jl!lth'l iJ 

11 b)JVl1L'WJ.J!lUVlJ.J1tJ'I1'W bl.~tn1d'';l1'1bbe.J'Wn1d'e.J~ !?l!l!l n dJ'W 2 ~'W!?l!l'W t!?ltJ~'Wl9l!l'Wn1d'J.J!lUVlJ.J1tJ 
i 

'I1'WL~td''1'11'W 1JltJ11.'VI flUflVl1'1 '5'J1'~ tln~lU~UtJ d'~tJ n l7il~~t!?ltJ ~ltj'l ~'1 A11~~ltJ rl1Vl'W(?) n1 d' 
, q 

b'Vl flUflUd'1'Wbb!l'W1Jd'1'J ~J.J1~'JtJL'Wn1 d'9(?) ~1 ~1Jn1d'e.J~ 19l~ ~-!l e.J~L'" bTl!?l A11~~ltJ~ ~1 ~1 n~'W 
~~1 nl.nU~u1Jd''1 ~1 ~'lJ'I1'WLVl:Wd'~Vl~l'1 td''1-!ll'Wt!?ltJL~Vl~nn1d'~~U'I1'W~htJ~fi~ 19l1'1 Lb!l f) l.~tJ'W 

q 

, 2.1 

Lld'~~'Vlfin1'W~ln~'I~'W 

n1d'~lbU'W'I1'W':J9tJ~~~lnn1d'fi1n'M1 bnU~!llJ~bL~~~~n1Mru~~~1J~!?lGJj!lUVl1!l
'U . 'U 

I 9.1 I g.., I !I' 

Vl 1'1 l'WL 'W~1'Wn1d''J 1'1 LLe.J'Wn1 d'e.J ~ 19l 19l1~ ~1 ~-!l ~'fl t(?) tJ b1~ #l-!l LLf?i n 1 J'~1J ~1~-!l~'tl6lJ!l-!l tJ''1'11'W 

'tl(?l~lVl nJ'J':hlbf)~!l-!ltl'lvi~ #l'J'f1th'l ~ln~'W.yh n1J'~ bf)J'1~,r11ruVl1bL~~f)'J1~ ~'f1'1 n1J'6JJ!l-!lJ'~1JU L~'f1 
q q I' 0' 

tJ11tJ!l!l n bbU1JJ'~U1JL~~1~~n1J'tl'l~1J n1J''J 1'1 bb~'Wn1J'~~ 19l1911~ ~1 i'l~!l ~'I1~~bf)itl'l~'t)n1 d 

!l!lnl.b1Jtl~tJJ'~n't)u1tJ~'JtJ 1·..LLe.J'Wn1'WnJ'~bb~~!l~~ (Data Flow Diagram: DFD) y.j~!l~vr'l Data 
0; . II 

• ~ .c!l 6) i/ C .c!l .01.01 

Dictionary ,Process desc~iption ,Data store description 6Jl'lLI.~(?)'1 bVlbVl'WbI'InJ'~U'J'Wn1J''VllJ 
I I I' I 

n1 J'~1 bU'Wn1J' ~!lJ.J~Yl L~!llJttJ'IJl1tJl'WJ'~1JU bb~ ~~lU;r!lJ.J~Yi bntJ'J Lll!l'lnltJL'WJ'~1J1J 2. 19lJ'J'n~ 
'U d!l 'U 

http:ln~'W.yh
http:rl1Vl'W!?lJ.J1
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~1'W'd ruV!1'eltJ~:::;:w 'd 'CH.J ~ ~~fi{~h'! 1 3. V!ih~'el n1~vl1'!1'W~ 1~~1J ~~(?]'elnU ~1~'!1'W (User 

Interface) 4.~1tNl'W (Report) ~,!\,I,~~,!~,!(:.J~~~fi~~Vl1t.J (Final Output) ~~:::;1~'el'eln:W1~1n 

~:::;U1J ~1 n,x'WtI11tJ (?]~'d~~'el'lJA'd1:W Qn ~'el,! \,\,~:::;tJ~:::;d1'W(:.J~~:::;1J1J t~t.J n1~~1~'el,!~ '11'Wn1~rW(?]1'! 1 

~1 n e-J~ n1 ~~ \'A~1:::;tHf'el:W~ u~:::;il ru~1~'el,! n1~'d1~ \'\'(:.J'Wn1~(:.J~(?](?]1:W~1i,!~'el9~cu QI 

·f 	 !VI 

U1:W1 dJ'W\'\''W'd'Vl1,! n 1 ndll~ I \,\,~ :::;'el'el n \'\'1JU~:::;1J1J1'Wn1~'d1~ \'\'(:.J'Wn1~tJ~(?](?]1:W ~1~~~'el1 'Wt~~~l 'W 

I,fli'el~tl'!1.A:w t~t.J \,1,'W'd A~n1~'el'el n \'\'1JU~:::;1J1J~1~~1Jl~'Wn1~1J1~ln\'~:::;~~n1 ~n1~'d1'! \,1,(:.J'Wn1 ~ 
q 

(:.J~ (?]1'Wt~~'!l'W \'~'ell,x~1:W1;nl (?]!f11J~'W'el,! (?]'elil ~~l~\'n ~~'W \'\''W'd A(P)~~n1'Wn1~'el'eln \,1,1JU~~UU 
tJ ~~ n!f11J ltJ ~'d t.J 

2. \'\''W'd ~~1'Wn1~(?]~~~~'El1J~!f1:W~ \'~'El'! ~'W t~t.Jn1~~'d1J~'d:W U~:;~1'W(nlJfhi1~~t.l\,rl'el~ ~'W 
cu 

~'!U"'l~t.J \,I,~ ~~'el~~~1~'Wn1~~1'W'druiJ A'd1:wi1JsJf'el'W \,1,~:::;~1'W'd'W:W1 n I,~'W ",hvrnM~ 
cu 

Q/ :i I .C\ cv tr 0 ~ 0 0 

~ 'Wn '11 'W I,'d ~ l:Wil (?] ~~1'W(?] 1:W n ~:w e-J ~ (?]Jl ru6fl "'l1 'W'd'W ~'W(?]'el'Wn 1 ~'Vl1~ 1'W "'l1 'W'J 'W 
dJj q

I 

~un~l'W~'el~ \,\,(?]~~t~~'!l'W ~'el:W~ ~11'Wfh~'!n1~(:.J~ 19l ~'el:W~ ~l'WrJ19lt;1 ~tJ \'\'~:::;~!f1:W~
. cu 	 cu q cu 

ri 11~ r;;j 1 t.J ~'1 ,x'Wl. ~ 'fl A'd 1 :w ~ ~ ~ 'd n 1'W n 1 ~'J 1..:! \,\, (:.J 'W n 1 ~ (:.J ~ 1919 'I vl1 n 1 ~ ~1 'W 'J ru \,1, ~ ~ 

I 	 I !V 

!S:W(:.J~ 19l \'\'~:::;\''JlcnY1 ~'el'!1~'W\'\'(?]~~41'W(?]'el'W rh~'W~n1~~1JrJl9lt:l~1Jlc$ldJ'W'elt.h..:!~1 \,\,~:::;
q 

\,\,~ ~'! \'\'(:.J 'Wn 1 ~(:.J ~ (?] 1 'WJ'tJ \,1, 1J1J~ 'fl'! utJ'WJllJ \'\'n'Wl9l ~ n~..:! iT..:! \,\,~~..:! (:.J ~ f111~r;;j 1t.J"'l1 n 
'IJ 	 cu 

bb(:.J'Wn1~(:.J~(?] b~!)1,x~1t.J'J1'l \,\,tJ'W \'b~:::;~lt.J (:.J~1fI~1:W1J't:lU1;r'el:W~ltJ1~c$l 
'IJ 

I 

4. 	 bb'W'd ~ ~ n1nb~ ~'! ~ ~ n1 ~'d1'! b\,tJ'Wn1J'(:.J~ 19l t~t.J n1 ~'el'el n \'\'1J1Jwt~h~'el n1~'Vi1'!1'W~ ~'el,! ~U 
n1n\'~ ~~~'el:W~ \'\'·~'Wn1~(:.J~ 19l ;r'el:w~~1~"'l:::;tJ~:::;n'el1J ~'Jt.J 1911J'1'!~1t.J \'~t.J ~GJj'el":!b\'(:.J'Wn1~

cu 	 .1 cu 
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e-J~ (91 nJ'l~ 1,1,~'WnlJ'e-J~ (91 bV~~rhl~~ltJ6JJtl'l bbe-J'WnlJ'~~(91 b~tll,x~ltJ'dl'lbl,e-J'WnlJ'~~ (91 

1~~ I, f'l J' 1 ~ tf I, ill tJ 1J bVl tJ 1J 1,1, e-J 'W n 1 J' t:J ~ (911 ~~ 1 tJ 1,1, ~ ~ ~ tl ~ f'l ~tl 'l n'lJ ltJ 1 VllJ 1 tJ n 1 J' 'd 1 'l 

1,1,e-J'WnlJ't:J~~ ~ (91VlltJ1~U~ (91'l ~~~J'1J~l~~ln nlJ''dl'l bl,e-J'WnlJ'e-J~(91
q q 

tl ~~ lVi nJ'J'lJ 1,f'l1tl'lU'l~:W I,I,~ ~ ~ IlJl J'bl lJfuLLn (;]1:W~nMru~nl J'vll'lI'W ~'W~I'W6JJtl'llJ''l'lI'W 
q q d!l 

tl(91~ lVi n J'J':W I,fl1tl'lU'l~:w~"Ul1,jtJ J'~tJ n ~1~1~~'dtJ 1(91t1~1:W 1 J'b1~ J'lJ C,J~~1~~1 n n 1 J'~11,v,'W
q q q q 

iI iI 

'l1 'W'i) rcrtJ1'W r1 f'l t11h~n tl 'lJllJ~1'd tJ 
'j 
\ 

1. bI,1JU~1 ~tl'li'W!rltl'WnlJ'Vll'lI'W6JJ'f)'lJ'~UU .wI L~'W'Ell(91tJ 1,1,C,J'Wfll~ nJ'~LL~~tl:W~ (Data
'IJ. 

Flow Diagram: .DFD) 

iI 

Interface) l(91tJVI.tJl~'f) nlJ'vll'lI'W~'f)'lJ'~uui1~'lt1 
iI 

• V!tJllOltlnlJ'~'lr11 (Set up) 
iI I iI 

!V Q/ I I ~ 0 Q,/~ 

o VI'WllOltl ~'l fllcsn'd'lI,'d~1 nlJ'r;)l'1LI,C,J'WnlJ'e-J~ (91(911lJfll~'16Jltl 

o VltJllOltlr111~91tJ 
iI 

• I VltJllOl'El~'lr11r11I,LJ''1 

• 't VltJ11Ol tl ~'l r11 f11~'W~'lluir'l1J''1'l1 'W I,I,~ ~1t1ir'l~ n fl1 
. 'IJ 

!V oi-!V O!V 

• V!'WllOltlnlJ'J'U~tl:W~'Wll,~1 (Input data) 
• 'IJ 

• V!tJ1IOltll,l,~~~C,J~nlJ''dl'lI,I,C,J'Wn1J'C,J~(;] (Output data) 

o V!tJ11Ol'f)1,1,~(91'lC,J~n1J''dl'lI,L~t.m1J'C,J~(;]'Vl(91~tl'l 1 

o V!tJ11Ol'f)1,1,~(91'lC,J~n1J''d1'lLbe.J'WnlJ'C,J~(;]'Vl~~tl'l 2 

o V!'Wl~tl~J',jC,J~~lnnlJ''dI'1LLC,J'WnlJ'C,J~~'Vl(91~'f)'1 1 LL~~ 2 
• q 

'j 

., \ 



'j 

1 124 
, j 

nl J'iJ J'~ b~'Wt:J ~ nl J''f)'f) n bb 1JU J'~UU,)l'1 bbt:J 'Wn 1 J't:J~ (91 (911:l.J ~ lli-~~'fl1 'W lJ'-:I'1l 'W 

l~i'fl-:l'W'1'iA:l.J ~ ~vl1 n 1 J'tlJ'~ b~ 'Wt:J ~ l~ tJ n 1 J'l:J.Jfll MruLL~ ~1~ bb1JU ~ 'flU bll:J.J n 1J~ fj') n J'~ 1 tJ 'd 1'1 
q 

lJ.J bb U1J6JJ'f)-:I Vii(1~'fl n 1 J'vl 1'1l'W1'Wi'W (91 'f) 'Wf?l 1-:1 1 bb~:;lYlJ'J'n~~1~1 'Wnl J'~ 1 'W'd rul1J bl~ ~-:I b~ 'f) 

~'fl'lJ (l1:J.J bb~ ~tlJ'~ biJ'W~ 'dl:J.J dJ'WhJ1~6JJ'f)'1 J'~U1J ;-:11'W-:ll'W';j~tJ~l~1J J'~b~ 'Wt:J ~ J'~U1J~l n lJ''1'1l 'W 

~ 1 n n 1 J' tf[J-j'fll M rubb ~ ::: bl U 'lJ ~ 'fl U bll:W FI ') 1:l.J f) I?) \. ~ 'W ~ 1 n';j fj 'd n J' ~ 1 tJ 'd 1 '1 U t:J 'W 

~'dVli(1-:1 1'W bb~ ~~~\.~tJ'd~'f):~ nu nl J''dl'1 bbt:Jt.!nlJ't:J ~lYl 1~t:J~ nlJ'1JJ':::l~'WJ'~ll1J bbtJ n (911:J.Jtr'd~'f)1~ 
'lJ l' 

'V 

~'1{1 ,I . 
V'l'dl:J.J dJcwlJ.Jl~'WnlJ'ul1J.Jl~,n'W~1-:1 

, " 
<St 'V ~ 'V 'V .cS .cS fi\ ~ 'V ~~, <St 'V .cS ~ 

ni J' b6Jl-:l 1'W bb~ ~:J.J6JJ'f):J.J ~ V'lJ'1J bl ,)'W J''d:l.J bl'1 V'l 'dl:J.J~'1~'fl L~6JJ'f)-:I t:J b6Jl-:l 1'W'Vl:J.J (91'f) n 1 J' b6Jl'1l'W 6Jl'1 J'~UU'Vl 
'lJ 'lJ 

'V , 

'fl'fl n l\.1Jll{1~ 1:J.J1J'(lUl1tl1~'1l'Wl~~1-:1 btl'f)'1~ 1 nJ':::1J'lJ~1:J.J1J'bl J''f)'1~un 1 J''d 1-:1 b\.t:J'WnlJ't:J~ lYl (911:J.J 

~1~'1~'f) ll?)tJJ'~UUV'lJ''f)U~~~i'W(91'fl'W'1l'W1'W~1'WnlJ',)1-:1blt:J'WnlJ't:J~(91 ~'f) i'W(91'fl'W(?]1?) i'W(91'fl'Wbij'lJ
q 

i'W~'d'W U~:::i'W(91'f)'WbijUth~n'f)u ~nvY'1Vli(1~'f)nlJ'v11-:11'W~1:J.J1J'(l b~11~ l~~ltJ iJ nln~'f)~lltJ'1 

Vli(l~'flbb~~~'f)lJ~ l?il-:1 1(911:J.J~1 ~1l1~~ iJJ'~UUU'f)-:lri'WFI'dl:lJ~I?)~~ll?)1'Wnl J'vl 1-:11 'W bb~~iJJ'~'lJll 

n 1 J'tl~u b1J~ tJ'Wbbt:J'WnlJ't:-I ~ (91 ~1 VI ~U ~'d1'1 bbt:J'Wb'vht!'W 
'lJ 

~'f)~1 riI?)~YiU~ In n lJ''Vl1?) ~'f)1l n1J'1;{~1'WJ':::llU riu lJ'~'1l'WbV'li'f)'1'W~v1:J.J (?]'d'flth-:l
1 q 

~'f) J'~UU'dl'1bbt:J'WnlJ't:J~(91(91~(:J.J~l~~~'f) bU'WJ'~UU~6J1'dtl~iru~~'WnlJ'tl~~~l'W 3 i'WlYl'f)'Wb'Vht!'W 
'V 'V !V 'V, , 

~'f) i'W(91'f)'W(?]1?) i'W(;l'f)'Wbijll~'W~'d'W bb~:;i'W(91'f)'Wbij'lJtlJ'~n'f)u ~~J'~UU~ ~¥1l bb~~~I?) bnU~'f):J.J~YliJ
, 'lJ 

iI I I I 

V'l'dl:J.J~lbU'Wn'Jnl~1~~1'WJ':;;UU ~lnir'Wd:jt)m~~1'W~'tl~nlJ'Yl~:::1~-:ll'W\'WYJ"~n~'W\!?1 ~~uunlC>j~
, 'lJ 

'f)th~~'f)!?1~~'f)~ b\.~:::iJ fl,)l:J.J bb~'W~l flU nl~~l bU1.J.:Jl'W~1~:lJln~'W bbl?it:J~ ~~rfi:l?)tJJ''d:J.J~l~~l n 

J'~uutJ'1hJl6J1 t:J~~'Vilf~~~~ 
'\ 
!?1Vi~'f)'f)tJl'1i('f)tJ djcwt:J~~~fi~~ n1 J'J.JJ':;:W'd~ t:J ~'f)tJl~~ (91J'J'n:;l!?1tJ 
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'.lh~ttJcsncJ~lnnlJl~~l'W<5jJ'f)~J~UU 

• 	 J~1J1J~l:W 1 Jbl'dl~tlt:.J'WnlJt:.J~ [71~(NVI~11~ln~bAtJ~ n'LI f»'dl:W~1:W1Jbll 'Wnl J~~ [71~~~ 

<5jJ'e)~ tJ~~l'W lti'f)~~;1 n~ nl J~~~'f):W~~l n ~'d'WnlJ'dl~ ll~'Wnl Jt,J~ [71 bb~~~'d'W~~ [71 b~'f)
'U 

• J~'LI'LI~1:W1Jblb~'f):wttJ~~'f):W~ b~'e)'e)'e)nJltJ~1'W~dJ'W1JJ~ttJ6JlcJ~'e)VI\btJ~1'W1J1l.sri'W ~nlJ 
'U 

l~'f):WttJ~~'e):W~ n'LIJ~uu.sri'dtJ ~1'W'd rul'd~11'WnlJ"v'il~l'Wl'Wlb~~~~'e) [71 dJ'W~'W 
'U 

• 	 nlJll~~~[711Jl~nlJ'dl~llt,J'WnlJ~~[71ltl'Wllt,J'WJlTV~ Gantt's Chart vhl~~ltJ~'e)nlJVll 

f»'dl:Wl~11~ 

• 	 nlJll~~~~~V'hl~~ltJ<5jJ'f)~llt,J'WnlJt,J~[71 vhl~~ltl~'f)nlnmtJ'LIl~tJ'LI~'f):W~ ~lV1¥UUl 
'U 

bl~'W~l'WhJi~~~I?l"; 

" 

t1ruVll1'WnlJl~~1'W~~'LI'LI ~ 
I i I 

• 	 ~'f):W~Yl ~'e)~Ul:Wl1.~~l'W'd rul'd~lYl ~'e)~1~ t:.J~ [71~~~1'Wll~~~~'e)[71 l6J1'W 'Vln't1~'V'rwn~l'W 
'U 

Y11~1'Wl~ 0 

• nl nl~ ~~~'fl:W~ l~tJ'd n'LI [711~1~ nl~Vll~l'W<5jJ'e)~ llt:.J'Wnl~t:.J~ [71 ~~~~n't1ru~l{J'Wllt:.J'W!ll'W
'U 

Gantt's Chart ~1:W1Jblll~~~ l'd~l~~l~tJ~lJ1~~J~~'LI~'dt:W~l'Vh~'W 
• 	 nlndll<5jJ~'e):W~'LI1~~'d'W1'WJ~'LI'LI'e)1~Y111J1tJln1'W'LI1~ nnll L.sri'W nl nlm<5jJ~l'Wl 'WLLt:.J'WnlJ 

'U 

1'Wnnll~llt,J'WnlJt:.J~[71'fl~1'W.sri'd~ Ll.sri l~'W (Freeze Plan) ~~'LI1J~~llJ'fl~ryl [711~~nlnlm<5jJ 

llt,J'Wnl~~~ [711~ 

~'f)L~'W'f)ll'W~l'WnlJufuu~~ituu
q 

~ ~ 'LI U rI 'd J~' 1 :w 1 ~ bll~ 'e) :w t tJ ~ ~ 'e) :w ~ n 'LIllVI ~ ~ ojj If) :w ~ ~ 'W1 J1 L~ 'e) n 1 J ~ ~ ~ If) :w ~ ~ 
oj 'U 'U 	 'U0 

~ 	 ~ 

~ll{J'W~If)~Ul ~h:Wl ~1'W'd rul'WnlJ'l~~1'W<5jJIf)~J'~1J'LI Vl11f)nl J'~~ ~1 nl~~~ ~1 rllf)'WnlJ' 1 ~~1'W<5jJIf)~ 

J'~U1J l~'W Excel l~If)~ltJ !?l~nl~l~~l'WJ'!:'LI'LI ll~~llJVll1~ In ~!ll~!:n'LIm~'WnlJ'Ulleill~If):W~~
'U 	 'U 'U 
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cv ~ G::::it. ~ .c::::.. ' Q./ a. .d! Q.J' .c::::I~ a. Q/ d:I cv 


n '1J6Jj~n ~(?ll?ll6Jjll?l. f'I'd~~t?ln nl~~(?lt?l1~1'lnl~e.J~t?lLfl~'f)'l~n~6Jl'WTW nnLJd-lb'd~ll?l(?lf?l'lL(Pl~'f)'l~n~ 

bL~~~:Hf'f)~ln(?l6J]'f)'lL(Pli'f)'l~n~. 'dl~~l~~6Jjlnln'Vl(PlL'WL~ti'rJl?l~lV1n~~d-l t1~ 5 'UU1J~ 2 

n~niJl(PldJ - fi'W'dl(PldJ 2552 : 77-88. 

m1tJ'l ~n~ 'J ru~6Jj1 n ~~'l~. n'l nLfll1 r1JV!1 n 1 ~~(?l f?ll ~l'l n 1 ~vll'll'W6J]'f)'l ~Un'll 'W6J] 'f)'! ~bl tl~~~1 'Vll 'I. 

nl~U~~~dJ~6Jjlnl~~h'Wnl~~~tJ~lLU'W'll'WLLl-i'l~l~ tl~~~ltJ 2551: 8-15 . 
q 

~ I 
~ • .tC::\ .c::::.. ~ cv .t::::I 0 cv.t:::::). ~ 

~dJ~~ f\q'l(Pll~(Pll~f\~. nl~'Jl'lLLe.J'W LL~~(Pl'd1J'1d-lnl~e.J~l?1. ~d-l~A~'l'Vl 18. nt'lL'Vl~~ : ~l'Wn~d-l~ 
'j 

1 
~.~.'Vl., 2552. ,I 

~f\'Jn~~d-lf\l~l?1f dJVll~'VltJl~tJLm~I?l~f\l~l?lf. 2547 . 

nr~'J~ tJd-l~~. nl~~(?l1?l1~1'lnl~e.J~I?lL(Pli'f)'l~n~6J]'Wl'W~1dJ~dJ~'Wfin'Wl'Wnl~e.J~l?11J~~~.nrusvl.
~ ~ q 

~ I 

tllnd-lf\ csn~dJl. L'Vl(PlU(Plnl~~(?ll?ll~l'lnl~~lLU'W'll'W. cWdJ~flf'lYl1. n~'lL'Vl~~ : ~l,rn~dJ~LL'\A'l
q q 

LL'tA'l~Y1l~'ln~nrd-lVl1l'VltJl~tJ, 2551. 
q ,I 

~ , 

lh~'ill?l~ 11'W'Vl'fl'l. nl~~w.J'W1nl~~(?l1?l1~1'lnl~e.J~l?11'W'f)l?1~lV1n~~d-lnl~e.J~l?1~!)t[~~!)tJ. mrurul 
c" q Q! <V 

~f\'Jn~~dJ f\l~ l?l~dJ'VI1uru~ I?l ~l6JJ1~6Jjl~fII'Jn~~d-l~I?l~TVlnl~ III (Pl~6Jjl~fII'Jn~~d-l 
'f)1?l~lVinl~ Aru~~""'Jn~~d-lf\l~l?lf ~Y1l~'ln~nrdJVil~'VltJl~tJ, 2545 . 

q q 

~.~.'Vl., 2548. 
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2..1 I Ij..I I 
~ ~ tS'" ~ ~ Q...oI' 0 ~ I or::::::I ~ cl Q/ Q 0 Q/ ~ ~.c:::.. Q.J' 

'dJll'dJ'J'ru ~'lVl~J''l. nlJ'r.l9t1nlJ'1?11~'W'W'lI'W. L~:W'Vl 1. 'V'i:hJY'H°1J''l'Vl 5. nJ''lL'Vl'V'i~ : ~1'Wn'V'i:hJ'V'i'UJ'M'Vl 
'1 q 

, I 
c:!i ~ G'"" 0 <V 

L'V'i'f)'W'V'i:W'V'i 91nl?1, 2Bi43. 

~frutJl 1l1?1:W ~l nlJ'~1?1 [?]1J'~'l nlJ'~~ [?]~IV1f'lJJ'~'lJUnlJ'~~[?]~~'lJ'lJlVI~~'W~l~ihj~ b~'f)f bl?1tJ ~'d1-
q 

r , 

~J'~n ~ ~t)W-l'W'W'W'Vl. nlJ'~1?1~1~'lJnlJ'~~ [?]bb~~nlJ'~1?1 [?]1J'1'l nlJ'~~ [?]~IV1fuJ'~u'lJnlJ'(:J~ [?]bb'U'lJ
q q 

, 
(7\1:hJ~'l. mrurul~ ~r.l nJ'J':hJ ~1~ [?]J':WVllUru~ (7\ ~16JJ1~6jjl~P\r.l nJ'J':W'f}(?l~lV1nlJ' rlru~ 
-- ."." q 

~~'dnJ'J':W~I~ [?]f ~bllU'Wb'Vlrlt'Wt~~'WJ'~9'f):hJbn~I'V'iJ'~'WrlJ'bVlU'f), 2546. 

~~nl ru9tr 'V'i'Vlfi~1 . nlJ'~I?1~1 ~'lJ n1J'(:J~ ~bb'lJ'lJ~11VldJ~IV1f'lJbrli'f)'l~nJ'b~tJr.l~ih~tJ~br.l~11'WnlJ'
"" q 

~(7\1tJ:W'lI'WhJLu'W~~J'~l?i'f)n'W. mqJqJl~ Plr.lnJ'J':W ~1~ [?lJ':WVl1Uru~ [?l ~16JJ1~6Jjl~ ~r.l nJ'J':W 

'f)[?]~IV1nlJ' uru~[?]?'VltJl~tJ :hJVll~'VltJl~tJ6JJ'f)'Wbbri'W, 2551. 
q 

brli'f)'l~nJ'. mrurul~~r.lnJ'J':WPll~[?]:i':wvnuru~1?l ~16JJ1~6jjl~~'dn:i':i':W'f)I?l~IV1nl:i' iJru~(7\ 
c:v QJ 'r " 

I 

~'VltJl~tJ :WVl1~'VltJ1~tJ6JJ'f)'Wbbri'W, 2549 . 
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111fHJtA'Jn n. 

1. ~1'W~'e)~ ~ ~, i\l~'e) dJ'W~1'W~'e)~~~ d1'U~'e)~~6JJ'e)\l ~1i\l~'e)vr\l"nJ ~ ~\lLl~~nrfl1J ~'dtJ 
d!l 'U d!l 'II 'U 


I I iI I I q., I 


rr'WVli\l~'e) b~6JJ~~,i\l~'e) b~6JJVI~'e)[91 n~~t:.J~[91nbW~ ~LlbblJ'Ut:.J~[91nbW~ ~ 6JJ'W1~ m~1bW n1V1'W~~\l 
q 'II 

~'e)lJ b'd~l'W14JJ'e)\lrr[91{;l~1J b~'e)U1:l-111fl'Wn1~'d1\ll.bt:.Jl.m1~t:.J~[91
q 

2. ~1'W~'e)~~ n1~\l ~, ~t:.J~ [91i'W~'W lU'W~1'W~'e):l-J ~~1~bn'U~'e):l-J~Y]n M~6JJ'e)\l'V'rWn\l1'W
d!l 'U . d!l 'U 'II 

vr\lVl~ ~4JJ'e)\lbbl?l~~1~\l\l1'W t:.J~~nbW~~1~\l\l1'W~'W1~1l-J1~{;l t:.J~ [911~ ~1'W'd'W'V'rWn\l1'Wvr\lVl~ ~4JJ'e)\ll.b!?l 
I 1 I 

~~1:N\l1'W b'd~1:l-J1 [91~~1'WVl1~~1~n~~t:.J~[91nbW~ ~'d1:l-J\ln1~Y)1\l1'WLln ~ lb~~~'d\lI.'d~1y)1\l1'W4JJ'e)\l
d!l q 

bl.!?l~~rr'W b~'e)U1~'e):l-J ~~~ n~ 1~'J~1 ~''W'd bWdJ'Wbr.l~I~ ~'e)\l1fl'Wn1~t:.J ~ [911'Wbb!?l ~~~'e) IWlJ'e)\l n~~\l1'W 
'U q 

I I I 9.1 I I 

VI ~'e)\l n1:rYl~~e-J~ [91 e-J~ [91nbWevi';\l ~1'W~'e)l-J~tl~~bb~ n:r1tJ ~~I.~tJ ~ !?l'e)VlU\l ~r.l b~'e)Ul~'e)~~ lLl1fl 'W 
d!l 'U 'IJ 

4. ~1'W~'e)~~ rl11~~1tJ lU'W ~1'W~~~~~1~In'U~1tJ ~ ~l~tJ(?1 fl11~~1tJvr\lVl:l-J ~4JJ'e)\lt~\l\l1'W 
d!l 'IJ d!l 'IJ 


!V I 


I.~'W ~'e)~~r11bIS\l[911:l-J~'WYl ~:l-J~n1:r6jl'W~\llLl1~\l\l1'W ~'e):l-J~6JJ'W~\llLl~ncZh ~'e)~~r11LlflJ
'IJ , 'IJ . 'II 'IJ 'IJ 

I 

5. ~1'W~1l~~ t:.J~ n1~~~'e)nnlJ'9f?l[911~I\lnl:re-J~f?l bU'W~'e)~~~bl~f?l\l t:.J~~J'tJtf?ltJ b~'e)n~1 n 
d!l 'IJ 'II q 

:",' i.I I i.I I it I 

n1nmtJ'U b~tJ'U e-J ~ nlJ't:J~ ~'Vl f?l~''e)\l rlf\lY] 1 lb~:;rlf\lY] 2 ~,t:J~ n1J''dl\1 bbt:.J'WnlJ'e-J~ [91 rlf\lLVI'WY] 
,I 

I I i.I ~ I 21' I 

~\l e-J~1~bnf?lr111~~ltJVI ~, n~, n1~b~'e)ne-J~ n1~'d1\1ll.e-J'Wnl:r'Vl f?l~'e)\I rlf\l'W'W b~'e)ul~'e)~~tllLl~\l 

e-J~[91[911~1.1.t:.J'W\l1'Wl?i'e)lLl 

• 




132 

oj 
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,I 
2/ 

"'" .<::j.<::j Q/ .<::j Q/ 

bb~'W~tl~ nld'dl~ bb~t.mld~~!?1'Vl ~~tl~ 1 ~ dlt1~~ btltl ~~tl~ bl,~'W ~~'W 'dew 

o 2/ 

bb~'W.sntl-:J n')d'dl~I,I,~'Wn1d~~!?1'Vl ~~tl~ 2 i:Jd1t1~~I,~t1~.sntl~ 1,1,~'W~~tl ~'W 

C~~~~!?1 ~'WnlVl'W~~'W~~ (?H~~fOl nlV1'W~~'W~~tl~ n1d~!?1 f.ltlth~ill~~ ~ t~tJ~l~~1 nfOll n nl d 
q q 

I 2/ 

~ fOll dbW1 b 'd ~1 ~ 'd ~ I,'d ~11,~~ fOll n n 1 d~~ [?\ 1 dl ~ n 1 d~~ [?\ f) f~ I,l,d n 


b~tlill~tl~~~l~fOll ncvr-:J~tl~ f)f~~1 bmtJ'lJ bYitl'lJrl'W t~t1I,~tl n r.J~ n1d'dl~ 1.1.~'Wnld~~ (?l'Vl ~~tl~~ 

'II 

~~~~[Y]'E)r111ilr..)It1~~ln~1 bb~~ill~ldJ'Wbb~'Wi-:J~~l?l~~(?lnbW~[y]tlhJ 

8. U'WVln~tl~~r111~~It1 bb~'Wn1d~~(?l'Vl~~tl~f)f-:J~ 1 dJ'WU'WVln~tl~~r111~~1tJ~bn~~'W 
'II 'II 

'V 'I I I I 21 9.1 I 

fOl1nnld~~[?\ldl-:Jnld~~!?1f)f~Yl1 ~~ r111il~It1Ylill~l~fOlldbWlt!'WUd~ntl1J~'dtJ r11Ud~(?lI~~'WYl 

rh.sn'W~~lutd~~I'W r11Uf'lJ ~1~'W~-:J~'W~hl11ir-:J~n~h b~'f)ill1U~~ldbW1b~tln~~nld~~(?lld1-:J~
I 'II 

• 9. U'WVl n~tl~~ r111ilr..)1t1 (?lldl~'VlC91~'f)-:J f)f-:J~ 2 b1J'W1J'WYl n~tl~~ r111~~1tJ~ I.n L?l~'WfOll n 
'II r 'II 

9.1 t t • iI 9.1 I 

nld~C91!?11dl-:Jnld~~(?lf)f-:JYl 2 ~~ r111~r..)1t1Viil1:Wl~fOlldbWlt!'WUd~ntl1J~htl r11bbd~[?\I~~'WYl r11 

~'d~b'd~IYil-:Jl'W r11.sn'W~~lut~~~I'W r11Uf'lJ r11~'W~-:J~'W~hlutJ~~n~1 b~'f)ill1U~fOlldbW1b~tln~~
'II 

~ '1-' .o::t I I I ...... 

n.2 vfi1Jll11Jv3J~'t1~\)~1",)~'Vi11\)n" (Data Dictionary) 
'U 

MPS ;r'Em~'H?h~~ l~~'d-irll~nu~n~l1 lY11l1if 
~ ~ 

DFD 0, dJ'W-irll~ ~~'W ~1'W"1J1l~-ir1l ~ ~~ n ~1 
~ os ~ ~ 

oj 1, 
'l ~~1~l~"1JllJi~~tl-~~1~l~"1J, ~~~ 

c.J~(?l.nru~, ihVl'W"'~~~'W~1"1J'fNllcYl~:; 

:n~n1~ ~~~th:;l[)Yl"1J1l~~'W~1 

~~~~n fl1 91'W'd'Wi'l, J:;~U 
~ 

f)'d1~~1~C1J~n~1 ll~:; ~n~~:;l~~Vl 

~'W1 dJ'W~'W 
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2 

DFD 0, 

1 

I ~ Q./ tf" If' ~ 0 

n~J-Je.J~l?lJ)ru"Vl llUd'Wl?) l~,[)'W1J-Jl 

~l'l~'ll'WnlnltJnn~J-Je.J~[?].nru--vll-n'W 

n~J-Jl~,[)l~f[?] l~'[)tut~ nl'lln'l ~l?l 
"" , 

~lm11 ll~:;~'W1 

3 
~ ~ 

"lJ'[)4J~~'dlJ-J[?],[)'lnld 

r)[?]~~U~Yl~ DFD 0, 

1 

4 

5 

oj 

I 

(RCCP) 

+ Work load (un ~ ~ 

OT) 

DFD 0, 

1 

MPS 

DFD 0, 

1 

1Jn~ fillld'l~'d'll'd~l fil"lJ'W~'l1u 

LN'll'W fil"lJ'W~'l11J~n~h filf1'l~~'l 
'U 

nlde.J~[?] ~'l1Jd:;n,[)tl~htJ 

- vTnt1':;nldvll'll'W"1I,[)'lYfWn,n'Wl'Wll!?l 

~:;tN'll'W 

- e.J~[?].nru--vl~h'l'll'W,rW;~lJ-JldC1e.J~[?] 

- ~C11'Wnlnwnldvll'l1'W"lJ,[)'lh'l"1'W 

- ~l'W'd'WYlJ-J"lI,[)'lll!?l~:;tN"l'W ll~:;l'W 
"" 

ll!?l ~:;i'W[?]'[)'W 

- ~l'W'd'W~'Wn'l,'Wl'Wll!?l~:;tN'll'W 

-l'd~lJ-Jll?ld~l'W~l~'Wnlde.J~[?]
d.9 

"" e.J~ [?].nru"Vi"'Wu1 

-t:J~[?].nru-vl~~'[)"v'il nldt:J~ [?] bl?ltJd'dJ-J 

~'il[?]~~'d1'WlL!?l~:;llUU 

- -ifm.J~uDYi'W1'Wvll'l1'W(1'W ll~:;l'd~l 

nldvll'll'W) 
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~1191'U 

6 .zr'f)~mJJ~LJl'V1~[?]~~U 
'j, 
/ 

MPS 

'DFD 0, 

1 

'l.I IV Q/.oC::I,"J' 1/ I 

"1J'EllJ~WnlJL91'El'lnlJr;)L91()!?lUlU'El'lL91'Wr;)l
'U q 

rX'El'lnlJ~L91~~U'El~h 91'Wr;)'WlVhh 

7 

DFD 0, 

1 

~lV1fut.J~t?l"1J'El'llLI?i~~t.J~[?].nru1'l~l 

rX'El'l1-lf 'f)~h,jl'l 91'Wr;)'WLVhh 

8 .zr'f)~~ Std time MPS 

DFD 0, 

1 

9 

, ., 
'j 

DFD 0, 
, 4 .col .col dI 

Lr;)~l~r;)'lLr;)~l "ll'llJJltJ~~L'EltJ!?l f)'f) 

nlV1'W!?lnlJ~lJ'll'Wl~'Elh l~1~l~'f)h 

rh1-lf91tJlvhh n~l-Jt.J~t?l.nru1'l'f)~h 

DFD 0, 

1 

t.J~L91llUUJr;)lJLr;)~l~r;)'llr;)~l ~'l~ 

JltJ~~L~tJ!?l ~'f) ~lLlJ'lUn~ ~lllJ'l 

~r;)'llr;)~l r)1"1J'W~'l r)lV'1'lf)~'l ll~~ 

rhufu 

DFD 0, 

1 

t.J~L91ll'JuhiJr;)lJrir;)'llr;)~l ~'l~ 

JltJ~~l~tJ!?l ~'El r)lllJ'lUn~ ril"1J'W~'l 

r)lf)'lV'l~'l ll~~rilUfu 

12 t.J~nlJ I. 

lmtJu lVltJUril1-lf9'1~ 
" 
' j , 

MPS 

DFD 0, 

1 

t.J~nlnmtJulVltJur)11-lf91tJ~lnnlJ 

~!?l[?]ln'lnlJC-J~t?l'V1~~T:l'l (1) ll~~ (2) 
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14 

nld'VlV1~'tl'l( 1) ll~ ::; ~2) DFD 0, lr;J~l~r;J'Ilr;J~l ll~::;dr;J:W~r;J'ILr;J~l L~'f) 

1 {nhhmtJUlVltJUrhl-if~ltJ~LilV1~'W 

15 MPS i'lf,J~!?l~'W~l!?ll:Wf,J~nld{~!?lldl'1n'"ld 

DFD 0, f,J~!?l'Vl~~'tl'l~i:lf111-n~ltJ~~ln~1 

16 
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~r;J'llr;J~l 

17 MPS 
' j 
I 

I DFD 0, 

1 
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1 

19 
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J11fH-J'U1n ~. 

n1~'fI'fI n1'lJ~1t1~1'U 

n1'i'fl'flni.'U'i1t1.:tTU (Report) 

fll J''e)'e) n u1'lUJ'~U1J n lJ''J 1'1 ~~eJ'Wnl J'eJ~ ~ ~ 1:W ~1i '1~'e)t!'W1~~1U'I ~'1 n 1 J'~'e) fl 

b~1J1JyJ'e) f:w J'ltJ'Il'W~ ~u eJ ~ fl'i J'~ 1 b U'W'Il'W91 n nJ'~U'J'Wfll J'vll'11'Wl7il'l1 "lI'e)'l J'~UU ~~'e)U'e)'l n'W 

r1'Jl:W ~ (?1~~1 (?1 bb~~l~dJ'W~~:W ~1'WnlJ'r1'JU A:WU~~~ (?1 ~1:W fllJ'vl1'1 l'Wl,x ~1 ~U'WI?\~ 1u1~'e)tJl'l
I qJ • q 

J'lui'W ~'l1'WC~~'l"lltl'l nlJ'~!(?1!7ltl~~~IJ' vr1~ dJ'W~'e):W~~IJ'tl'l1'WJ'U~~UU"ll'e)'l ~'e) n~lJ' ~'lJ'~1JU 
'IJ qJ 

vrih9'e)nlJ'vll'lI'W"lI~'lnlJ'i'l;~:W'Vf ~:W91 n nlJ'n ~1I:w~:wi'f~'e)tJ1'W\.nJI9'e) bb~ ~'l eJ~ ~~~~~~~ n (?111:w 
· q qJ q 

'V I I 

b~~ 'J 9 ~~'WvrtJl9'e) n 1 J'vll'll 'W~'l ~:w i'f ~'l m~'11'W~ 1:W 1 J'tl ~~'e) n J'tJ ~~UU"ll'e)'l n 1 J'J'1 tJ'll 'W1,x
qJ qJ 

~; '" 
0W),,1l..UJ&l 

,i , 
Ot:NnwV11 

~ 0 h-l-l1lJ~2 
· 0 ~N'I1lJ~3 

· 0 VJn~N~1lJ 

o \r~1lJ~ 1 

Oh~1lJ~2 

o tr~1lJ~3 
OV!nh~1lJ 

o (;l111~ 
OLr~1U~1 

o ~N~1U~2 
Oh~-l1lJ~3 
Oy!nh~1lJ 

• 
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2.11JJ'ltJ'Il'W~'e)J.J~ ~li'l~'e)~l~ftJ~'WtJ'W
'U 

I I I I 9/ • I ~ 

'Lh::;nreJu~'dtJ J',r~~nAI ~'e)~nAI Yl'e)t1 ~~J.J~~ ~1J'e)fl'VlJ' rJ'WVlIK'I~'e) ~~~Vl~IIK'I~'e) iJJ'::;~.n'Vl~IIK'I
'U 'U 'U 

~'e) f1'dlJ.J~1 ~'kJ~'e)'1 ~li'l~'e) . LiJ'e)fLsn'W~rh bri'e) Lb~::;~'d'WJ'ltJ~::;b~tJ ~~'e)'1 ~li'l~'e) ~'11h::;n'e)u~'dtJ 
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'U 
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ll~lflYlAl~".fjil 
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.. 1v1'l - -------------- %A1L~il 

tuvli".fiil L~'lJvl~hi".fitl· d " nU01'l 
1fllll{14 

rill-lUGl~"lJillJ n~ltil'lJil" 
L~'lJYI~ilGl 
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3.1uJ'1tJ'l1'Wfh1~~~tnr'l"UJ~ 

1 


j 


9,.1 t 9.1 I 

1UJ'1tJ'l1'Wfh1~~1tJvl'lV!~ ~ ~'f) J'1tJ'l1'WYl bb~ ~'lJ'1tJ~:;b~tJ~rh1~~1tJv1'lV!~~Yl 

f11 ~~1~:; btl ~~'W~1 n n1 J'!:-J~ LYl!:-J~ LYl.ncwsn1'W'Vl nLJ''l'l1'W ;'l r111~~1t1~U1~1~~1J'CW1UJ':;n'f)U eJi''d tJ
• q 

I' , 

r11bbJ''l r116]'W~'lhJtJ'lLJ''l'l1'W 'r11UfU r)1f1'lf1~'l lb~~r116]U~'l1utJ'l~n~h ll~~'l1~~'lJ'UYl 6].4 
~ ~ 

>ju~ 

>juvlt.l'hJlJ"l.:J.h i1G1 

Pf!.JfJU 
Lot O4SHOO4 OlSH002 OlSH003 02SHOOI 02SHOOI 

")""OIil1f)~'I' COOS C003 COOl COOl COOS 
Q'ty 3700 1500 1200 800 1000 

p 41 16 12 8 10 
LF 480 288 288 344 344 

104-145 145-161 161-173 173-181 181-191 
no:n.hfl, -335 -127 -115 -163 -153 

~hU")"(1nVl): 34725.6 13528 9820 6870 8587 
Fi''1ruol'''ll.l[Ui:~'''''U(lnVl) ~ 3700 1500 1200 800 1000 

Fi,l.I'hJ(UWI)j 

Fi'A"A~"(lnYi ) 670 254 230 326 306 


,")()[Jul1'i 3700 1500 1200 800 1000 

\'tJuoI"'ll.lu"<:!f)~'(lJT . L'1<1 
 Ll-IOI~"'U ~~~t~i 

i.A~<I"fJU Toal Cost 91717 

Lot 03SHOO4 

COOS 

Q'ty 3700 

49 

LF 400 


104-153 


Late -247 


Fi'U"l" 46730 

Fi''tJuoI"'ll.lu,,L"lJ,nu(lnVl) 1850 


Fi'l.I~lJ 
Fi'AJA~J 494 


")()[Juii 3700 


\'tJuol"'ll.lUJ<:!f)~'(lJT L'1a 
 Ll-IOI~J'U ~if~;;::W~. 
L"'~<IJr/U Toal Cost 52774 

Lot 02SH003 01SHool 

~0I<:!f)~' COO4 COO5 

Q'ty 4750 1000 


43 10 

LF 368 288 


104-147 147-157 


Late -221 -131 

Fhu'lJ 67422. 29 15117.84 


"h'tJUoIJ'll.lUJL"l.:JJ,U(lJ-\i1) 

A,l.I~lJ 1 

Fi'AJA~J .1 442 262 

. "l()[Jut;I 
 4750 1000 

\'1JuolJ'll.lcr"<:!f)~'(lJ'" L'1a Ll-IOIG\"'U fa~!~i 
·LA~<I.:JfJU Toal Cost 88994 

Sum Total-' 

http:15117.84
http:67422.29
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'II 

I 

l'U'Vn ~~ l6lJl lJ''l'll 'W ~'luJ'~n~iJ ~'dtJ J'1 tJ t-l ~l~tI ~ 1?l1 J'l'lll~ ~'l J'1 tJ t-l ~l~tI ~6lJ'f)'llle-J'Wnl J'e-J ~ I?l f)J'1'V'l 

bbe-J'WnlJ'e-J~l7l bbt-l~fh1~~lt16lJ'f)'llbe-J'WnlJ'e-J~1?l ll~{?)'l~'lJ'tl~ 6lJ.5 
'II 

J'iJlliJiJ~ 3 ll~ ~'l n J'1'V'l6lJ'f)'llle.J'Wnl J'e-J ~ I?lvr'lVl~ ~ lb~ ~'l J'1 tJ ~ ~l~tJ ~6lJ'f)'l bbe-J'Wnl J' 
'II 

e-J~ l7llU'WnJ'lYl6lJ'f)'l'Vl n~16lJl1;~'l1'W l~'f)1,x~lt1~'f)nlJ'vll r1'dl~ l~11~ lb~ ~'l~'lJ'u~ 6lJ. 7 
q 'II 

'j 

1 

i 
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L~ L")~' 
(-},,'I7i) (mJ.vI) 

<1'''''61 
LOI'''' 
(~") 

L"lEn 

(~",-'l7i) 

"~'''''LL'''U",~ ... fI'''''''AO''(X) 

nij"OIIiI"''''<u'I'1 : Shirt 

, ' , ~ N____I I I I I':' 
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j 

I 

,I 

tllvl 
"!uvltlfutl1"~1~;~ 

Gl1i1th\lliiOil"UilA\I"UO"lGl€l,nJ 

n~lJ~~6'I.fi~"Vi L~miH6'I 

'jl[Jnl'j16'1f!~lJ l1J LLlJ lJ 001 l'lhLlJlJ002 llhLlJlJ003 III LLlJlJ004 

~1 1 1 1 1 

m~&llJ . 5 6 7 6 

6l1[J 1 1 1 1 
~lml r 3 3 3 3 

'"m~6'llltU'ih) 1 1 1 1 

L~Ln 1 2 2 1 

~lt'j'U 2 3 2 1 

~'ltQl~nAl 

L~tI~t!l£l~ 
n~lJ~~~firu<ri 
-;jlU1U 

'j 
I 

'. 

'nUm"i~f;lq~u 

Al 

m::~\ll 

~1[J I' 

Aln11 

m::611liUii\l 

t~tt'i 

tilt'fU 

COOl 

01SH003 

L&mfli61 

1200 ~1 

1UUUUOO3 

1 

7 

1 

3 

1 

2 

2 

=)f;lq6au 
J ~ 

\1f;1iNO'''i 
ii,,\UJf;I 

1200 

8400 

1200 

3600 

1200 

2400 

2400 

-ru~~\l11£l 
L~tI~Al~\l1i£l 
~l.IU1J1J 

~hU"lU~U"h 
iiiiill,!1u"",",,",ij,, 

0 

0 

0 

0 

0 

0 

0 

1/1/2010 

00013001 

PTl 003 

'jf;lq6au 
iiGlil"m"ii1\1i; 

1200 

8400 

1200 

3600 

1200 

2400 

2400 

'j 
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'j 

\ 

,I 

'j 
\ 

,I 

.Jl1 FI ~'U'Jn Fl. 

~~n1'aVl fI~'fl'U'a~'U'U n1'a'J1.:J bb~'U n1'a~~ IPI (Pl1aJ Fl1i.:J:a'fl 
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[l1~HJ'W'Jn ~" 

eJ~ n1~CVlI?l~'fltJ~~tJtJ n1~'J1~ bbeJ'W n1~eJ~ lPllPl1:l-J ~"~hi~~'fl 
,/ 

• 

I, • I 9/ 

fiil1n n1~Vl1~~t1 ll~~llll n ll1J1J~~1J'U n1~'J1'Hlj;,J'\..m1~j;,J~ ~ ~1~ ~1~'1~1l ~'11~iJ n1~ 

'Vl (?I~1l'U~~'U1J n1~'J1'1llj;,J'Wn1'~j;,J~ lYllYl1~ r'hi'l~'el l~'el'Vl ~~1l1J A'J1~ bl n ~1l'l6Jl1l'l~~'U'U~1~1llln ll'UU 
'U 

000 ' 300 ' 

"j , 
:1 

• 

'ri .,~"...,~u . 
l...Ph~,ru ''1f''t .U''l'Uf).J-lUiOUIU 

C RD .,:. ' 

S/2r.20 1 Q 

' 20 


' 20 


80 

• 

2/1 /20 10 00020 4 0 1 PT200' 

P T 3003 

P T1 002 

yellow 

1500 

4 00 

200 

300 

C RD 

221212010 

5t2J20 1 0 

PT2003 

2700 

1 500 

1512120 10 

0 "0050701 P T100 1 
512120101 

:( PT,001 
1 212120 10 

P T1 004 1 000 

750 

1000P T1 00.4 

4 00 29/212010 

750 

o range 
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I i.I I I 2.1 I i/ i/ 

flJ A1~'1~!l~~~'1~!l~tln1:i'f~A1~'1~!l:Wl'VJ n1 A1~'1~!l ~1 n,r'W~ltJ'J1'1 bl,l:.J'Wn1:i'~~ (?l~ ~:i''JlJ:i''J:W 

(?l1:W A1 i'l~'Wn:i'~~'1O'l6jj'J'I L~: tl1 n 1 :i''J1'1 bb~'Wn1:i'~ ~ !9l1?11:W f)'J1:I.J lVI:l.J1 ~~:W6JJ'f)'1lb!?ltl ~t:i''1'11'W ~1 n 

&l'J!lt11'1 t:i''1'11'W~ ncrn6jj'J'Il'l',~1 n1':i''J 1'l bl~'Wn1:i'~~ 1?I1?I1:W~li'l~'f) f;)'f) 1 ~tl~lcJ L~'f) A:i'lJ ihVl'W~ 

, 2/ 

02/ 0 Q/cY f I ~ Q/ -r ~ Q,.o" 0 I 


n 1 :i' 'W 16JJ 'f) :w 
~ 

tl f) 1 ~ '16J1 'f):W 1 LL lJ 'I'll 'W 1?I1 :w n tl 
q 

:w ~ tll?l Jl ru 6YJ LL tl ~ l:i' tJ '11?11 ~ 'J 'W n 1 VI 'W ~ ~ 'I :w 'f) lJ ~ 1 n 
2/ 2/ 

~'J'f)t11'l n~:w ~~ I?IJlru,f~~UU'l!l'f) n lU'W n~:w~~ (?lJlru,fL~'f) L~fl?l n~:w ~~I?I.nrusv1l~'f)hJttl lbtl~ 
q q q 

vnJ1'lVl f1.2 n~l-J~~I?lJlru"Vll~'1ll:nfl?l 
", ' f~Vn-" ,', 

~iR~')~~" 
n"'~ft-.J~tl\J ; nfnth-ruvii~;'1) ~~t3()~7. ,ft,.if"~i..:Jit) \fl'llYj LOI 

'Ilfl-ll"Ol'lCliu", r " St~e : Colqur ~-,~ >s!~~ :' . CRO 

1/ 112010 COOl OOObOOl 01:;H003 PT1003 Yt:: llow S 180 

, M 300 

120 
51212010 12 

blue S 180 

' j M 300, 
120 

2 / 112010 C003 00d~0401 01SH002 PT 1002 blue M 300 

200 

yellow S 200 5 /212010 1 2 

M 300 

500 

511,7010 C005 0001'0701 01S HOOl PT1 00l red M 625 
5 /212010 12 

green M 375 

1/ 1/2010 COOl 00013001 0 2S HOOl PT100l Yellow 120 

M 200 

80 
1212/20 10 1 2 

blue S 120 

M 200 

80 

5 / 112010 C005 00050701 02S HOOl PT100l red M 625 
121212010 12 

green M 370 

4 / 1 /20 10 C;004 00030501 02S H00 3 PT1003 green S 2700 

green M 700 151212010 12 

green 1350 

5 / 112010 C005 00050701 03SH004 PTl 004 clam S 1000 

M 800 

400 191212010 12 

blue M 750 

orange M 750 

5/1120 10 C005 OOO~0701 04 S H004 PT1004 clam S 1000 

M 800 

<:00 291212010 12 

'j blue M 750, 
orange M 750 

!! 
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ilJ~i-1~'i) ~,r~~nfl'l 
' '.t

lfl'llYi, f'i'l~-11'i) Lt'l~Yi Lot 
1')tln'l1 , 

tfhnru 
.. ',. 

CRD 
.~', 

. , 

L'.lfl'lv''l 

'Il tl~ilil'l~UI 
Style 'Coloy( > " Size ~ 

~ 

4/1 120 10 C004 00030501', 03POO03 PT2003 green S 300 4/212010 10 

green M 300 

'j 

1 green L 1500 

2/1/2010 C002 0002040,1 . 01 POOOl PT2001 red M 1500 

red L 400 1212/2010 12 

red XL 400 

4/112010 C004 00030501- 01SL002 PT3002 black M 2000 20/2/2010 14 

2/1/2010 C002 00020401 02SL003 PTJ 003 black L 1000 22/2/2010 14 

I V· 

'J1'1llt:.J'Wn1~t:.J~(9](9]1~~1~'1;'f) l,osri'W ~'el:w~n1~'1n1~t:.J~(9] ~'el:w~tJ(9](l~1J I,l~~~'el~~rh1~~1tJ ~'1~~ 
' j 'IJ 'IJ q 'IJ 

\ 'l/ 'V 

IV I I "" IV ,,<=!I """ .cI .cI IV.cI 


~'eltJ n Wd'eltJ1'1lruYl1~n~~t:.J~WlJl ruSVll~'ell6Jj~(9] ~~1tJ~~l'f)tJ (?)(?)'1'W
q 

'j 
~ 

~1n(9]1~1'1~ rl.5 

I 
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'V 

biJu~'W'Ch'W i:J~l'Wr;}'WYnrn'll'W 2 Yl:W 1~br;}~l:Wl [?)~~1'W1'Wnl~(:,J~ [?) 0.15 ~ ~1 b'U~tJ<]1)'lin11~ 
tIS 

YrWn'll'Wb'U~tJ 0.90 b1J'f)fb~'W~ bb~~i'W[?)1)'WbiJ1J1J~~n'f)lJ ~~l'Wr;}'W~irn'll'W 3 Yl~ 1~br;}~1 

:Wl[?)~~1'W1'Wnl~(:,J~[?) 0.36 iJ~lb'U~tJ<]'f)'lin11~~irn'll'Wb'U~tJ 0.90 b1J1)fb:n'W~ dJ'W~'W 
tIS 

, m"lill.h"lilni11"iUi1~hJ·nun1"il)mqGllJ 

n~l-H·.j~~.flrnoz.1 b~ilLiH~ 

nf.Jnl'~1~q~u ~UUUU001 ~UbbUU002 ~u bb1JU003 ~UUUU004 

~1 
~ 

1 1 1 1 
'. 

m:::~PJ . 5 6 7 6 

&11f.J 1 1 1 1 

~lnl1 . 3 3 3 3 

n):::~l'MLLiJ" 1 1 1 1 

L~Ln I 1 2 2 1 

~1t)'U 2 3 2 1 

J 

)tX~~nAl 
":0: 

L~"1J'V1~£1Gl 

n~l-J'-I~~.flrn~ 

~1'U1'U 

, 
'1' tI n''i'lGl rt61U 

~1 1 

m:::~l-J' .611f.J 

~lnl1 

n):::~l'MuiJ" 
L~Ln I' 

~1t)'U 

COOl 
01SH003 

L~ilLil1G1 
1200 ~1 

"jU UlJUOO3 

1 

7 

1 

3 

1 

2 

2 

1G1 rt GllJ 
.J ... 
VI GI ih1n' '1 

~\1tUJGI 
1200 

8400 

1200 

3600 

1200 

2400 

2400 

1'U1/ht,.fl£1 

L~"1J vi ~l~".fl£l 
1UUUU 

.hU11.!ihJs;h 
"'ihuj''lUFh1 

AiI\1 

0 

0 

0 

0 

0 

0 

0 

1/1/2010 

00013001 

PT1003 

1G1 rt 61lJ 
.J ...VlGlih1n,'i 

ilVlii 
1200 

8400 

1200 

3600 

1200 

2400 

2400 

11 j I I 

e.J~[?).nru~b~'f)b~ff?l(;\'f) 1 ~!J 1'Wbb(;\~:;~1.hb1J1J~'lYlbb~~'l1~ Lb~:; ~tJYl A.2 bb~~'l~ltJnl~rJf?lt:1~lJYl 
'II 'II q 

~'f)'l nl~~l'1fi t~tJnln'f)lrJf?l t;l ~lJ~ ~'f)'ln1~vr'lVl~ ~ trn~lJ~r;}tJrJf?lt:1~1J~n LVI~'f)'f)tJ~ A'l f)~'l n~:;l~
q q q 'II 

l~~lrurrf?l{;l~lJ~~1)'lnl~~l'1~
q q 

'i 
~ 

i ~ 

http:1'U1/ht,.fl
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L'l fl1U1'tun11LniJ11tJfl iLtltJ j;j LLfl:: LlVi r-l~ 'Ufl1 2 

i'I'l1~t'l1m1~'tlirn1rA'~ 35 '·' 

fOilL~tl't'Unlr~1lU'Unl1~-l~tl1'I'1·~~)J 

~,)L~tl1ltl-lLt)fl1C:Jftl'1itil'1rl'ULiitJlh:m)tJ 15 % 
,:t 

fOi,)li1tl'lltl-l~1'U')'UFJ~~ . ' 5 % 

:', 

C002 

PT1 

PT2 

.pT3 ,. 

pp '. ' 

1 

10 

310 

10 

5..·-. 

, " 

'j 
~ 

,I 



. j 

I 
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1Qj1n~n:n~~ V'1. 7-fl.g dJ'W~'f)JqJ~'HPh1~~1tJ~h~1 ~J''d1JJ''d:W~'W~~'f)U1~1~cwch~hJ 

~1'W'druvn~11~~1tJ~Ln(?)~'W1'Wn1J'~~19l~TW1'W~~~~~~'f)19l 

-.j 
I 




154 ,. 
'j 
1 

" 

n.n lil~~il~'~hm?ii'l~~i1il(tnJ) 
-;il'Ul'UVilJ 3 VilJ 2VilJ 3VilJ 

~i1il 'h\l\l1'Uv(1 1'l~\ll'UVl2 1'l\l\ll'Uvl3 

01SHOO3 11 14 12 

01S HOO2 15 19 16 

0 1SHOOl 10 12 10 

02SHOOl 8 10 8 

02SHOO l 10 12 10 

02SHOO3 43 54 46 

03SHOO4 40 49 41 

04SHOO4 40 49 41 

Sum 

Used 

175 220 183 

8L 72 48 72 

~l'Ul'UillJ 

~i1il 

01SHOO3 

01 S HOO2 

01SHOOl 

02S HOOl 

02SHOO l 

02SHOO3 

03SHOO4 

04SHOO4 

~i'l?il\l'lJiI\lfhlil~l[J(UlV1) till-l'UilLru\llUilUl\li!l( LS) 

3 VilJ 2 VilJ 3 illJ ~lU1'UillJ 3 VilJ 2 VilJ 

1'l\l\ll'UVl1 1'l\l\ll'U~f2 h\l\llUvl3 ~i1il 1'l\l\llUvt1 1'l\l\ll'Uvl2 

6013 2577 0 01 SHOO3 277 274 

8885 3944 0 01SHOO2 273 269 

5530 2674 0 01 SHOO l 278 276 

4424 2139 0 02S HOOl 336 334 

5530 2674 0 02SHOOl 334 332 

23802 10199 0 02SHOO3 325 314 

24138 10154 0 03SHOO4 360 351 

24138 10154 0 04SHOO4 440 431 

3i1lJ 

1'l\l\l1'Uvl3 

276 

272 

278 

336 

334 

322 

359 

439 

LF 

288 

288 

288 

344 

344 

368 

400 

480 

1 

~ 

\" 

lJilllVl1J1Ehnu1ifh"",u 

~'U1uYilJ 3 YilJ 2 YilJ 3 iilJ 
~ilGl i'i"",uih '\'i"",uil2 i'i\N1UYi3 

01SHOO3 1 

01SHOO2 1 

01 SHOO1 1 

02SHOO1 1 

02SHOO1 1 

02SHOO3 1 

03SHOO4 1 

04 SHOO4 1 

Load 243 209 216 

Used 83 49 56 

72 48 72BL 

• 


20"~ 87 58 87 

I ,'''' 

LL~ (?1-:J L'J~ IVl1~ t,J~ (?J91-:Jl'WLL!?I ~ ~~'el(?J L~'el.w1 L'J ~111d-J '1 

~1'W'JruVllfhlVl~(?1-:J'1'W (Bd~r11t,J~!?I'1,:j6jJ'el,:jfh1~~ltJ LL~~nTVI'W(?1d-d-J,:jI'WLtl'W'elth,:j~1 ~-:JI?lI~I,:j~ 
,... ,... ,~ I 

fl .13 9'1nt!'WcWl~'ellJ~Yl-:J 3 lJl~91~ru'11'Wn'1dd-J'elUVld-JltJ,:jl'Wl~nUl~-:J,:jI'W ~-:Jt,J~nl~lJ'elUVld-JltJ
'lJ • 

• 
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level1 

miliilnA1 

~<l0l p IF 

A1llfu 

(lll\1/~1/ 

"\"Uj 

. :A1fhlfl~~ 

Illl1\1/~1/ ' 
~ "\"Uj 

ll~J1Il1DlJ 

COOl OlSHOO3 12 2B8 20 
,/ 

2 1200 

COO3 01SHOO2 16 288 5 . 2 1500 

COOS 01 ~HOO1 10 288 5 2 1000 

COOl 02SHOOl 8 344 20 2 800 

COOS 02SHOOI 10 344 5 2 1000 

15 


Sum · lF ·128 


fi1f1~f1~J ·38473 


miiliilnA1 

;§ilOl P IF 

A1llfu 

IUl\1/~1/ 
1'Uj 

A10l~FI",,~ 

(lll\1/~1/ 

"\"Uj 

t1\mIllDlJ 

COOl OlSH003 12 288 20 2 1200 

COO] OlSH002 16 288 5 2 1500 

COOS OlSHOO1 10 2B8 5 2 1000 

COOl 02SHOO 1 8 344 20 2 800 

level2 

14 

Sum·lF ·138 

fi10l~FI;fJ -41504 

miliilnA1 

:iilOl P IF 

A1llfu 

Ill1\1/"'1/ 

'l'Uj 

A1Fl~0l~~ 

IUl\1/"'1/ 

"\"Uj 

t1\mOIDIJ 

coal OlSHOO3 11 288 20 2 1200 

COOS Ol SHOOl 10 288 5 2 1000 

COO l 02SHOOl 8 344 20 2 800 

level3 

Sum-l F -288 

ti1F1JFI~J -86400CD
,",," '14 

miiliilnA1 ~ilA p IF 

A1llfu 

(1J1\1/~1/ 

'l'U) 

,fi10l~A;f~ 

'(Ul\1/~1/ 
, "\"ll) 

i&nIllDIJ 

COOS OlSHOOl 10 2B8 5 2 1000 

COOl 02SHOOl 8 344 20 2 800 

level4 

Sum·lF ·266 

ti10lJFI~~ -66431CD 

2S 

·128 

·48091 

-138[]

·51880 

33 

·154 

-38566 

42 

·322 

·64344 

3S 45 


·128 ·184 ·184
[;J
-32061 · 36849 -46061 

34 44 

-138 -194 

-34S87 ·38869 

43 

-210 

·42052 

miliilnA1 liiilA p IF 

fi111fu 

(ll1\1/"'1/ 

'l'U) 

A1F1~I\;t~ 

"IUl\1/"'1/
\. 

'l'Uj 

lRlJ11l1DlJ 

COOS 03SHOO4 49 400 5 2 3700 

miliilnAl ilil~ p LF 

A11lfu 

(lll\1/iXl/ 

'l'uj 

A1Fl~FI;f~ 

11J1V1/"')/ 

'l'u) 

lRlJ11l11l1J 

C004 02SH003 43 368 10 2 4750 

COOS 04SHOO4 40 480 5 2 3700 

Levell 

12 22 

Sum-lf · 181 -293 

ti1f1JOl~J ·215494 ·271459 

I ~ 

~~-:)~1 nYl1~:W'f)1J~:WltJ-:)ltJl,xn'UtJ'-:)-:)I'Wbl~'JitJl?I'f)tJL9l'f)11l~1-'f) nl J'~~~1 ~'U'lltJ 

02SH003 pJll'U'U PT1 003:idJtJ~I~'UllJ'n L9l'f):WIPi'f)~'f)1?I01 SH001 lllll'U'UPT1 001 tJ''l'lltJ~ 2 
~ I 

~~'f)1?I 03SH004 J'llll1JUPT1 004 LL~:;tJ''l-:)ltJYl 3 ~~'f)I?I04SH004 J'llLL'U'UPT1 004 LtllJ~1 ~UYl 
~ ~ 

~'f)19l02SH001 ~lhl1JUPT1 001 ltltJ~I~U~ 4 ll~:;~'f)19l02SH001 ~tlllU1JPT1 001 dJtJ~I~U 
~ r ~ 

I 
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• 


Plant3 

Lot 
m~~n~h' 

Q'ty 
p 

IF 

Late 
~lU~\1 

~1i1'U~\1 

~lt1fu 

~l~\If1~\1 

'l(HJ'U~ 

~1i1'U~\1 L~i) 

L~i)\Iij'U 

Plantl 

Lot 

m~~n~h 

Q'ty 
p 

LF 

late 
~lLL'i\l 

~1'1.1'U~\1 

~lt1fu 

~l~\I~~\1 

'ifl[J'U~ 

~1i1'U~\1 ~i) 

L~~i)\Iij'U 

Plantl 

Lot 

-rn-~~n~h 

Q'ty 
p 

IF 

late 
~lU'i\l 

~1'1.l'U~\1 

~lt1fu 

~lf1\1f1~\1 

~m.l'U~ 
~1i1'U~\1 . l.~i) 

L~~i)\Iij'U 

04SH004 
1 

.COOS 
,.3700 
~ 41 
,1480 

104-145 
-335 

34725.6 
3700 

\" 

670 
'3700 

03SH004 

COOS 

3700 
49 

",400 

194-153 , 
,-247 

,16730 
'~1850 . 
,I 

,494 
3700 

02.SH003 

C004 

4750 
· 43 
368 

104-147 
-221 

67422.29 

r 442 

'4750 
1 

'j 
~ 

I 

OlSH002 01SH003 02SHOOl 

COO3 COOl COOl 

1500 1200 800 

16 12 8 


288 288 344 

145-161 161-173 173-181 


-127 -115 -163 

13528 9820 6870 

1500 1200 800 


254 230 326 

1500 1200 800 


01SHOOl 


COOS 


1000 

10 


288 

147-157 


-131 

15117.84 

262 
1000 

02SH001 

COOS 

1000 

10 


344 

181-191 


-153 

8587 

1000 


306 

1000 


L'\.1~~\ll'U ~<~ 
Toal Cost 91717 

L'\.1~~\I1'U i>: 49 
Toal Cost 52774 

):'···r·····':

L'\.1~~\ll'U fi.~l /53t>¢IIF..·",· 

Toal Cost 88994 

Sum Total_ 

. ~;I flA u.~"'''~~nl~~tt1J''lU~~,"~l"L~''''lU 

http:15117.84
http:67422.29
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~1n~f1J~ fI.4 dJ'W(:,J~~1n~~'J'l1'W~~~~1'lt~'l'll'W Jl1 tJl'W1.1 'El'Wl6Jl nl~tV!~ ~'l1'W~ 
'IJ 

I I i.I I , 

nl'vl'W~l.l.n~~I.~tJ All~rolltJ~ ~l ~lni('Wul (:,J~~l~tJ~~tJ(:,J~ ~'l~~~nth'J t?l'EllLJ 
q 

5. n1~:J,J'fl'UVI:J,J1tJ w~~n1~,,;)1~bb~'Un1~~~(Pl'Vl~~'fl~~,,;):J,J'6'i,,;)~b";)a1
I . 

~ 

! ~ ~ 

~1 n 19l'J'Elth.:J nl~'Jl'lI.I.~'Wnl~~~!?lhJiJ'll'W~ltJ I.n ~~'W L'W~1~'U~i('W~'l1:w~ 11.'U'W 
~ 

1'Wn1~Vll'l1'W~'J'lI.'J~1 ~'l(:,J~1~~'J'W'l1'W1l14J ~'El'l tl ntn:Wl~~1~ru1 
'IJ 

I ~ ~ 

n1~u1e.J~~~fiYll~~1 n nl~'Jl'llle.J'W9Il'l~'El'l flf'l:Wl LmtJuLYltJ'J~'El:W~ I.I.~'J 1.~'El n 
'IJ 

' j 
1 

4 



~ , •• .. ~ 

.,J ~ .' J;' , 
i?11n\l'Vl P1.13 ~~ogq~Un1d'l1\1 LL~'Wn1d~~i?1i?11l--Jfl1~\I'1!'f)'Il'f)\I Lu;)~~lN\l1'W 

.• 

5/11'2010 

26/2/2010 I 31112010 2.25 I 6/1/2010 I I 13/1/2010 I I 19/1/2010 

01SHOO2 PT1 002 

yellow 2/2/2010 I 151 1/2010 I 0.875 1,6/1/2010 I 1 ,9/1/2010 I 121/ 1/2010 

1/1/2010 I COO1 00013001 01 SHOO3 PT1 003 

I19/ 1/20J 121/1/2010 I 1221 11 2010212/2010 1200 18/1/2010 

00013001 I02SH001 I PT1 001 

120/1/20J 1 22/1/2010 I 1 23/1/20109/2/2010 191112010 

5 111;2010 I COOS I 00050701 I 02SH001 I PT1 001 
9/2/2010 20/1/2010 I 0.625 I 21/1/2010 I I 23/1/2010 I I 25/1/2010 
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~ 	 •• 

niilJl-j~61rl'IU'ri: Shirt 

.... 
3&;50 6 7 1.2] 4 5673. .. 5. 6 1 B 9 10 1 1, 3 4 ~ S 6 7 8 9 10 1 2 ) 4 5 6 7 a '3 10 1 2= ) 4. 50 6 7 a 9 10 1 2 ) " 50 S 7 B 9 10 I 2 J 4 5 6 7 8 9 10 1 2 1 4 5 6 7 B '3 10: 1 2 1 4 5 I> 7 1.2)·4567 3. 450678 9}0 1.2 345678 9to 

13/1/2010 14/1/2010 1511/2010 16/1/2010 18/1/20)0 19/ 1/1010 20/1/2010 2Ji1/2010 2Ul/'1fJ1O 23/1/2010 24/V2010 251112010 

~ 

_015"001 

niilJloj~61rl'IU'ri: Shirt 

I ILJ 	 U·I I · , r. ! -~ __.r~ . ~ ,.- ~ --" -- -II .{ 
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