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Identification and Extraction of
Reusable Linear Programming Model Components

S.J. Park* anc O.B. Kwon*

Abstact

This paper proposes an idea of reverse modelir g that analyzes LP models and then converts them
into an object-oriented model repository. The prezess of reverse modeling consists of (1) identifying
and analyzing source models by meta processor, ( 3 model decomposition and generalization to scan
the models and divide them into model componer ts, and (3) deriving model selection rules from the
components bv rule generator. Through the process, we can extract reusable model components and
build a model base with model selection rules. Ex unples with models created by SML and MODLER
modeling languages are given to illustrate the me hods. The model base management capabilities pro-

vided by reverse modeling can increase the reusab Ity of current modeling tools.
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/* (STP) Simple Transportatiin Problem */
1: Min Yi,j Costii,jiT,j} /* (CostFun=ztion) Cost function */

20 s.t. YiTi,j} >= Demand{j; /* (D{j}
3: YiTi,j} {= Supplyii} /* (S{i})

T{i,j} >= 0 for all i,j.

where Costii,j! : cost to transport .

Required demand at {j} */
}.imits supply at {i} */

unit of products from {i} to {j;

T{i,j} : product transports fror {i} to {j}

Demandij}

Supplyli} : available supply at |

| a7 1] MEAE

. required demand it
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k POS = {Vk, POk,
PPS = {¥i, PPi},

LP = { POS, PPS, PMS |
! POS, PPS, f(PPS) | by 2 (2)

I

PMS = V). PMi W — | POS, g(POS), f(g(POS)) !
by 4 (4) (6)
o714 Qo] FpulanEe ol| E ol 4]
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(1) vie} zle]7}(Meta Processor)
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wlo] 2ol ol WEES S o, §F 7he kA etk

NS H7slar wak 245 Auksiel st 3) is-element -of

AL Eato] Bisle] Laujo]zel M AL Aghst A YAaEY HAE vele
DA g3l is part.of 9= @Bl UAEo]

(3) 72 447} (Rule Generator) a7l AHE FAERAE =vh

Bafgl 28g Fol A4, ] S84 4) contains
= mgasstole] As oAl g HEF =% et 59 Agpee) og fAE et
HRrp A esich B o= Me A, T el
A, 7hel| =S 7ke) If-Then 32 ez o)

e gaa waac ol F4 AdAE glo} 7re AA 9} BAAE o] LA AHA
AR N ANEL pEeel AU g o TOoh eI AAR LAt w A
2 AAATE dde uh eld wy g C e E R
S 98 AMe ore] maEyel/Uukst el Al (D)ol 2]3teq,
A bRl g Re) ol foch 1) —POS is part of LP (1:1)
—PPS is part.of LP (1:1)
~PMS is part.of LP (1:1)
4.1. vlet 22]7] (Meta Processor) ~PO is element of POS (m:1)
o o —PP is element of PPS (m:1)
APAAZIE A (D, D (DS Fokd o —PM is element of PMS (m:1)
b 22 AR FE I DA G2 M elach
Al (2)el efshed,
(1) A4 : ?) —PM contains PP (n:m)
P, POS, PPS, PMS, PO, PP, PM (%] (1)
4 Al (4)ell 2]B}ed,
3) —PP contains PO (n:m)
(2) A - g8,
1) IsA 4) —PO IsA PO (m:1)

PO & #bole) AZHQ]l F2E vepl= 3 o} e 97kA) A S 7lEEeh gk e ofd
Aot o] BA) A = 39 PO o HAHEE % ZpM A7 mohE ofw spA A Fejavt d
43k 4 ol wAE AR e AeR AA- 9l&-2 ojulghr). o 5 Heol AEAEHEF 3
218 g o] sl Al Al FAo] ok &a#e el AHEFFA (transshipment

2) is part of problem)oll 4] 1 & 2 4o} 7k A A A7) glck

AA G o] Fix g f49k 1S sk 8t @ o] %o 2zt FhA A EE QA EW o5 o}
91 FEAyele] sAE chebfth B8 AR aE Al A Aaelal Sz A AE LEe] FU AR
ofr shlv} BFistelx iviel Al A 7k}
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A= ARAYRae] o
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HQl B4 o2 e
LP, POS, PPS, PMS,
PO, PP, PM & WA R 3}, $jo] A& =
AR stz wetrEe] AA-A 23 (Entity- ]

g 4 gdrh =3 o] el EAE] e AN
A-PA & opA] [ 4]9F 3] A-F
A B¥E sube @ & K-Meta A28l [29]
oel odoj2 A e)xic)

Relationship Model)-& [1%] 3]} zto] %3

Is Part Of
1

PPS
L
Is _Element . Of
m|

PP

ENTITY LP:

ENTITY POS .

ENTITY PPS:

ENTITY PMS

ENTITY PO:

ENTITY PP

ENTITY PM .

RELATIONSHIP is part.of rell ;
PART part EN POS .

(partial : M)

{ aggregation_part EN LP

RELATIONSHIP is part of rel? ;

P B
Is Part Of

Contains

LY

Is_Part Of

J o~
.

Is Element. Of

_mt )

:l P M
; mi
I« A

Cont 1ins /n

MA=Z=EC| THE JHH-2HA 28

PART part EN PPS:
(partial : M)
aggregation part EN LP:
RELATIONSHIP is part of rel3 :
PART part EN PMS
M)
| aggregation part EN LP :
RELATIONSHIP is element of rell :
PART element part EN PO ;
(partial : M)
sets part EN POS
RELATIONSHIP is element of rel? :

(partial :
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PART element_part EN PP ;
(partial : M)
| sets part EN PPS:
RELATIONSHIP is_element of rel3 !
PART element _part EN PM ;
(partial : M)
' sets.part EN PM
RELATIONSHIP contains rell :
PART contained part EN PO
(partial : M)
. container part EN PP
RELATIONSHIP contains rel2 :
PART contained _part EN PP .
(partial : M)
container.part EN PM ;
RELATIONSHIP IsA rel:
PART children.part EN PO :
(partial : M)
. parent part EN PO ;

23] A7)

ol Fold (& 1)) FERAe] il o
A chgt e oA Al aElel dE A4S

DEFINE ENTITY LP
NAME —IS stp
DESCRIPTION

simple transportation

problem

DEFINE ENTITY PO

NAME IS i

DESCRIPTION demand region
ISA region
IS ELEMENT.OF POS

DEFINE ENTITY PO
NAME IS j
DESCRIPTION supply region
ISA region
IS ELEMENT OF POS

DEFINE ENTITY PP
NAME IS tii,j;
DESCRIPTION product transports from
{it to 1j
IS.ELEMENT .OF PPS
CONTAINS i,j

DEFINE ENTITY PP
NAME.IS costii,jt
DESCRIPTION cost to transport 1 unit
of products from i} to i{ji
IS. ELEMENT OF PPS
CONTAINS 1i,j

DEFINE ENTITY PP
NAME IS demandi}j!

DESCRIPTION required demand at ij}
IS ELEMENT OF PPS
CONTAINS

DEFINE ENTITY PP
NAME_IS supplyti}
DESCRIPTION available supply at {i}
IS ELEMENT_OF PPS
CONTAINS i
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DEFINE ENTITY PM
NAME_IS cost
DESCRIPTION cost function
IS ELEMENT OF PMS
CONTAINS null

DEFINE ENTITY PM
NAME_IS dij}
DESCRIPTION required demand at {j;
IS ELEMENT OF PMS
CONTAINS t'i,ji, demandij}

DEFINE ENTITY PM
NAME IS sii;
DESCRIPTION limits supply at i}
IS ELEMENT OF PMS
CONTAINS tii,j. supplyiil

o171 4 contains ¥+ A (2), (4) ol 4] 1}
£ 7lelma opgak o] maElwlch $-41 POS,

PPS o2} 3t ol A,

{(i,j) — (Costiigh)
rnll )

(j) — (Demand{j:)

(i,j) —

(i) — (Supplyii})

olm ol & zhzb elubslale] ralsa,

(a subset of POS) — (a subset of PPS)
2} 3t
gk PPS 9F PMS 2| 3hAlo) 4] &,

1,j1) — (Cost)

= (Dij)

(Costli,jj, T
(Tii,j},Demandij})

(TiLjHSupplyiil) — (S

oF oo, o) mal by

(a subset of PPS) — (a subset of PMS)

s} o] alubsisiel wAF 4 aleh

4.2. 2Fsl / dukst (Model De-
composition / Generalization)

e
rm

L8] kel 2] e 2] *3’3‘35_":91 Shufe= X3 el 3}
ANH (potentiality)-S i dal= dl gic) [25].
oel ulu} M uo] 7} dlolefulo] e} vz}

A2 myEre] wel s

—I“ —‘

N

b ske] SRS (modularity) 9 f-2d A (flexi-
blhtv) **** SR A B ghobal o)
e} xel 7)o olsl &A%
o} 2ol el \5abao} AHg
ghakat o) 27} 0111(

'\}%‘ﬂ =

R
glah A E A 2l
°f ERh gk whmles eluba e
w-afell efgk il 116,18,19

.
djelet of 7144

b dnks

RED -

31357 el 9]52'?;

4.2.1 Aerstof 2{st S8t (integration by
generalization)

odulshol] dlel HEs] glel opel 4 al

dak b el chgel b g w4l
gl

(1) PP o} PM & 20 PO 35
{2) PO-

of Nkl APHEE] PO = ednisbEl S o9
S, vkeb7bA PPl PM e

R R I e

IsA el 7 ahopd] crgl a0,

aubebsl 5 aiv)

1A g S5
{Induction) whal-s-o] shclel "?’-.‘r"'/\ﬁﬂ ot ane]
Algorithm) 21 &

Sgshalch g 2 vheh gk

S(Candidate Elimination
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1. H 2 359 94438 G & 24 1l (a subset of PPS"))
S = o RE=E 7},2(} gl s (most 000 e
p i

specific concept)

=3

3k,
ers

of 2% A

21 M2 &2 <(training instance) 24
HEgr2 g wobmelch vl HEThHE
el @7l 4] lAMEl (a subset of
POS) -+ (a subset of PPS) == (a

subset of PPS) — (
olc},

22 G 24 A oA E dEskal sk vl
Eg A AR
23S & 7hsst & 2 A glel A elnbshabet
3G 9 S 7 Ty gl crzle] et &)
(singleton set)& 7} wi7b=] 2.8 A&

M of xde] wEsH H vb g4sl

vl
4. H & opgob e gl ik

(a subset of PPS") — (a subset of PMS’)

(a subset of POS") — (a subset of PPS)
4.2.2 Fofoll ofg Se(Integration by

decomposition )

alnksl dha - /'1 R ] S = R S

2 g-o] kel gelel 4 alch f oo i

(a subset of PPS’) — (a subset of PMS

= ((a subsel of PPS’)

{a subsel of PNSY,

{(a subset of PPS’} —
(a subset of PMSH
c|rﬂ 22 3

(a subset of POS’) — (a subset of PPS)

= {(a subset of POS’) —

had

((a subset of POS’) —
(a subset of PPS))

oz Fad o ok

PPS’, PMS
7HEA /}uﬂ ERER=)|

C() elA &

A5k elolsie o

H
) ol g akol ek,

A,

Al
—

(2)

o

-
= i

S E

P

Looduba} ol ulelal vhgel 4lite}

e A 8

f: PPS° — PMS’ 2] {7 PMS — PPS’ 9}

3 Fo7be] S Eel glvkar shak

el PPSTe) mAlEte] man ARy ahel o)

A,

L1 f(PPS™) PMS 4 el PPSLE
ihizth

L2 fHHPPS)) PPS™ oo PPS'Y urEsk
1 PPSTE ATk

13 f(PPS™) = PMS™ PMS & ubFst
v2 PMS™ & 3hizoh

L4 (PPS™ PMS5™)8 di-th

20 B A el sl A ool 4rio} e

A e R 1

g POS" — PP g1 PPST — POS'e} 7o

=

- ol

7h2) gt Aol 3

= A A
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22 POS™®] HAjke) XE F-FA el o

A,

21 g(POS") C PPS"E w&sli= PPS & 3
=cth

22 g (g(POS")) = POS™ ¢ POS% #=s}
= POS™g 3=t}

23 g(POS™*) = PPS™* C PPS'% wlasi-
PPS™* & zH=

24 (POS™, PPS™)

mlo
r1r
+

o714 HEH o =3 PPS™*, PMS* 3
POS™ &2 247t (1) al= i dukstsl 7}
Akl FEARL (2) Fel=Ea dyksisl o)
aeAgtel FEAZ 3) =
7y A Ao FE-A feleh 919 1.4 9} 24
Al Bzl AEE dEA o) BolA: FY
A4 (clique couple)eletal 3w 1 ov]i= o} &
A o dE Eo] oAl 14 oM 5"
(PPS™ ,PMS™) % 3his} (IDEM(DR),T
(SR,DRILID(DR)}) 2} of7]A] chga}b 2h
o] Thgsht. ZEEAY shelane
A7} 2= Ale] el 7]
ols) AHEdernF o]Z9 lattice cell S8
“contains " WA & vieldc)
(1) DEM(DR) 3} T(SR,DR) o]g}ir st

Hey e age] WE xgwel 9 v}

“contains” g}

WA= D(DR) o)t}

(2) 925 D(DR) 2}3 & 7w A7) 2
st qle 7H4544-e DEM(DR)3 T
(SR.DR) o]t}

=22 thge] A gl s 1o

A8} If—then F2 02 WEFIT)

mlo ru[

°]
A1 el
1~ 1

4.3. 7= A4 7] (Rule Generator)

srel mal Fab/Uus} HAe Foe] Y5
9 gzel el RE A3), 5ol A5t
wa o) F42 F5a 4 ok WA 3ol
A FEY (POS™, PPS™*) = (PO, -,

PO™ .} {PP™, - , PP™0) Fele] 573 A
o2 o5 i
IF PO™, A
PO™ . A
PO’*X.S
THEN PP™>, V
PP*. V
PP™,
o] AL weF mESE s PO*. -

PO™,2] s7h 2]

MAEL w5 Eghebs 7RSS PPH,, -

=3t

AL g o % 7

oy PP ol t 7RA7E olekis 7S ofm)gich
apebad wE AR AR o] E TR Sl F
agh oA E Alete] W sl Ap88k o]
nE IR FE A AR, THEN &
>V AR ekl

g3l (PPS™, PMS™) = (IPP™, - , PP™

ey APM %, e , PM™ ) ob53) el wig
A=
IF  PP*, A
PP™,
PP™,

THEN PM™, V
PM™, V

PM ™,
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TYPE: (a subset of POS)
SUPTYPE-OF : (a subset
ATTRIBUTES

g(a subset of POS)
OPERATIONS
f(g(a subset of POS))

g // POS 2

f // POS

|12 5]

4.4 2ol A2 AR

7+ A A gl ol B 7R (e 7HAA
Agrel B el AAAGF Lol
2o A= 4 gli= 21 (1) PO, (2) g(PO),

(4) f, (5) g 2kaL ¥ 5 3l on,
olwj POS ¢| 7z} F-§-7 M e A | 2] Sisl
FAXR -ciEHO] /q

o3l
2
~N
nad

off

EL‘
y

-

obol A Mg e AW 915t t

&3 e dE ExAt ok AlzgHelA Al

N
=)
2
=
A
-
2
it

3 A9 =7F

/ / 1sA(PO)

// PP(s)

// PM(s

2 aelsojof sk Fiolth o]
glHo g sdsirl glal 23
DLER [8] 2} FW/SM [6] o]zt &&= 23
Apgste] 2% 6]9)
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thar sk [2# 6] (a)e] FEE
& BSRol2}al 3=
ST o) FAT7) e v 5 3 stEke
SUP(BSR), DEM(BDR),
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e oubst 3l Fell, AAME-S 9% 73 e Aol ol Bz 57bA] <Al E Afgich
SETS

BSR blend supply region

BDR blend demand region
TABLES

SUP(BSR) available supply at (BSR) : 0/ %

DEM(BDR) required demand at (BDR) : 0/-*

COST(BSR,BDR) cost to transport 1 unit of 1lend from (BSR) to (BDR) : 0/ ¥
ACTIVITIES

T(BSR,BDR) blend transports from (BSR) to (BDR)
EQUATIONS

S(BSR) limits supply at (BSR) = T(BSR,BD}!:) {= SUP(BSR)

D(BDR) requires demand at (BDR) = T(BSF,BDR) >= DEM(BDR)

COST total transportation cost = COST(BSR,3DR)¥T(BSR,BDR)
ENDATA

(a) MODLER ZE{e| =85

non
08

PRODj /pe/ There is a list of PRODUCTS.
&PRODUCTION PRODUCTION DATA

MACHk /pe/ There is a list of MACHINES.

MODEi /pe/ There is a list of production MODES.

PCOST (MODEj, PRODj, MACHk) /a/ MO JE! ¥ {PROD! x {MACH! production cost

X (MODEi, PRODj, MACHk) /va/ {MODE! x {PROD! x MACH; : REAL + production
quantity

T (MODEi, PRODj, MACHk) /a/ {MODE! x PROD} x MACH! : REAL + time stan-
dard

AVAIL (MODEi, MACHk) /a/ {MODE} x ! JACH! : REAL + time availability

T:AVAIL (AVAILik) /t/ ‘MODE} x 'MACH! ; @SUM; (Tijk ¥ Xijk) (= AVAI[Lik
&SALES SALES DATA

Z (PRODj) /va/ {PROD; sales quantity

DEM (PRODj) /a/ {PROD;} : REAL+ dema «d (units)

T:DEM (Zj, DEMj) /t/ {PROD} : Zj >= D Mj demand test

(b) SML SHefo A E@ s

[T 6] + oildl =&o| thst 7|



IS B A bsE ARANEY ane) QI FEel B AT %

5.1. e} A el (2™ 3?% AaAE o] g kgl
o e}7]4-S MODLER @] Abshel] 9tA| o}A| =
8 e4E FZsl7] o w1x MODLER gt 71ed F qled 2 dye o (29
| SML o g slel Aejrt Fulslojok s 8]3 ek o)y [¥ 3)9 A 2
°l o]7]4+= st MODLER of tiar A ejqks gigt selrgel (23 7)3 2 HE S
Bair), Agste] e e olF EdE 3t
MODLERe®!| & #t4s& 28E5s st

5.1.1 MODLER of CHEY 7|& 478 Qg

MODLER = LP:
SETS = POS:
TABLES = PPS;
ACTIVITIES = PPS:
EQUATIONS = PMS;
SET = PO;

TABLE = PP:
ACTIVITY = PP;
EQUATION = PM:

|22/ 7! MODLER EHEHo| 223 M-S <

o
fu}
olo
4]
BLad

ENTITY MODLER
ENTITY SETS:

RELATIONSHIP is part of rel ..
PART part EN SETS:
(partial : M)
| aggregation part EN MO)LER:
RELATIONSHIP is part of rel?’;
PART part EN TABLES:
(partial : M)
. aggregation.part EN MODJLER
coZEk
RELATIONSHIP is a rel:
PART children_part EN SiiT:
(partial : M)
. parent part EN SET:

|22 81 Modle 0| CHEF DHIEF 2|=
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5.1.2 MR

5.1.1¢ 9J& A=l MODLER ol thgh olje}
1S B4, (29 6]°] (a)9} 72
F(LP)22 e 7HAAAg, 74335 7
2=AEE FEE 7 Uk oy [2¥ 819
web7|%el ©|8te] SETSe| 9l= BSR#} BDR
< POS 9] 842 <=+, TABLES ¢} AC-
TIVITIES 2] supply(BSR), demand(BDR),
cost(BSR,BDR), t(BSR,BDR) + PPS & 2
22, s(BSR), d(BDR), cost = PMS ¢ 2.4
2 7hzh AR "k o] & o] A (1) o o7 3}
o] FAsh4,

50| QJAl
O [ S |

],
A
TER

LP = { POS, PPS, PMS !
=, POS = { BSR, BDR |

PPS = { SUP(BSR), DEM(BDR),
COST(BSR,BDR), T(BSR,BDR)!,
PMS = { S(BSR), D(BDR), COST ;
(7)
9} o, of714d POS 2} PPS = wle}r] 42

contains Aol &3] oS3 F53F = 9lut

a. (SUP(BSR), T(BSR.BDR)) -
(S(BSR))

b. (DEM(BDR), T(BSR,BDR)) —
(D(BDR))

c. (COST(BSR,BDR), T(BSR,BDR)) —
(COST) (8)

g PPS 2| 7} 245w POS & thed 2o
BAE M3 gk,

a. {(BSR) — (S(BSR), SUP(BSR))

b. (BDR) — (D(BDR), DEM(BDR))

c. (BSR, BDR) -~ (COST(BSR,BDR),
T(BSR,BDR)) (9

521 2ae| st
dl& S¢] BDR 3% BSR o] 77t DR 3
BR 2 utslg £ glgdcky b4, (8)9] Al
e bz (10)9] 73 abe & wWeA ok
g (28 619 (b)ell 9l SML 349 23
S qalMe Tk HES bl (1009 FF
A de 7} FExlch

(SUP(SR), T(SR,DR)) — (S(SR))
b. (DEM(DR), T(SR,DR)) — (D(DR))
c. (COST(SR,DR), T(SR,DR)) — (COST)
d. (TM(MODE,PRODMACH), X(MODE,
PROD, MACH), AVAIL(MODEMA-
CH)) — (T:AVAIL(MODEMACH))
. (Z(PROD), DEM(PROD)) —
(T:DEM(PROD))

o

(10)

npaholA 2

& olntslr)

(9) ol s ofefe] (11)3} 3
ol el 4l glck.

a. (SR) — (S(SR), SUP(SR))

b. (DR) — (D(DR), DEM(DR))

e. (SR, DR) — (COST(SR,DR),
T(SR,DR))

d. (PROD) — (Z(PROD), DEM(PROD))

. (MODE, MACH) — (AVAIL(MODE,
MACH))

. {(MODE, PROD, MACH) — (TM
(MODE,PRODMACH), X(MODE,
PROD,MACH)) (1)

<

—

522 Bado| Bl ZtZ= 0o} el F=
AR A Eo] MAx oo, 4 2= 7

ot fElsng Frhkdceh (¥ 9lelA i
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o9l & otite]E AL AXA ZRo} @ =35 (PPS;, PMST)ol ol& [2¥ 10} &
g]o Fele AAA Ak (23 9]0A & 7k 2o} gl A7) wbEoiAlc)
PPS1 f(PPS1) f'(f(PPS)) =PPS} | f(PPS}=PMS?) (PPS%,PMSY)
d 1,2,3,4,5 P 1,2,3,4,5 (9,1,2,3,4,5)
a 1 a,d 1 (a,d,1)
b 2 b,d 2 (b,d,2)
c 3 c,d 3 (¢,d,3)
d 1,2,3 d 1.2,3 (d,1,2,3)
e 4 e,f, 4 (ef,g,4)
f 4 efy — -
g 4 ef¢ - -
h 5 h,i 5 (h,i,5)
i 5 h,i — -
ad 1 a,d - -
ab,ee i @ ab, i ¢ (a,b, -1, @)

|32l 9] JiSM-TINAE 2ot efElal| & 2

d, 1,23 e, f,g 4 h, i, 5

a d, 1 b, d, 2 ¢, d, 3

/
/

a, b,c.d e f, g h i ®

a. SUP(SR) b. DEM(DR) c. COST(SR,DR)

d. T(SR,DR) e. X(MODE,PRODMACH) f. TM(MODE,PROD,MACH)
g. AVAIL(MODE,MACH) h. Z(PROD) i. DEM(PROD)

1. S(SR) 2. (DR) 3. COST

4. T : AVAIL(MODE,MACH) 5. T : DEM(PROJ)

|32 10] 7H5M -7 -HO|= ZZ2O0t HElA
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14
~

oX
St

it
oF

GRS Bk

®, 1,23 56,78 9
a 1,3 4 b, 2, 3, 4 c, e 5, 6, 7 d, 5 6,89
a, b, 3,4 ¢, d, e, D, 6
a b, ,d, e ®
1. SUP(SR) 2. DEM(DR) 3. COST{SR,DR)
4. T(SR,DR) 5. X{MODE,PROLC MACH) 6. TM(MODE,PROD,MACH)
7. AVAIL(MODEMACH) 3. Z(PROD) 9. DEM(PROD)
a. SR b. DR c. PROP
d. MODE e. MACH
o 1 JHAHA - 1M 2ot ajElA
wal 5219 (11)e] 7FAx =3k} 7pead A #3350 IF (COST(SR.DR)T A (T(SR.
ghake) olutsl qtel] il M T2k # fo) DR))
7hedtd) s1 Al Bolm (gl 11jxh 2v} THEN (COST)
...... gall
5.3. X3 AA qfxlo] Fo FE20 1R CT(SR.DR)
THEN (S(SR)) v (D(SR)) vV
At ZFel wfelavp pEEelom wEH-S {COST)
delat 5 ol 38 2l QA4 (2) 7FA A b5 TR (g
gl o] el 4= [ 78] 10, 11 9] efjelze] & T3 IF (8R)
Asled oh&-a 7h& 3 o] wheilo) THEN (SUP(SR)) Vv (COST
(1) 71543 =71 2 313 () (SR,DR)) V (T(SR,DR))
21 IF (SUP(SR)) A (‘T(SR,DR)) JFH14: I[F (DR)
THEN (S(SR)) THEN {DEM(DR) Vv (COST
TF22: IF (DEM(DR)) A (T(SR, (SR,DR)) Vv (T(SR,DR))

DR})
THEN (D(SR))

T2 15: IF (BSR)
THEN (SUP(BSR)) WV
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(COST(BSR,BDR)) V{T(BSR,
BDR))

F224: IF (MODE) ~ (MACH) A
(PROD)
THEN (X{MODE,PROD,
MACH)) Vv (TM(MODE,
PROD,MACH))

e oz maEe] Aadch (¥ 12]+= &t
o] 24 BSR o Wiat F& AAS Boiral
glt}. o) BSRolzba &= a7} SRel

sl FUas kAW el SHew SU-
P BSRS MA-gg Malch mgh BSRel A
€150 g 4 SR} ekl wbdxl Aok
o] wlAzel FAlskaL slch ofw] HAdh vl
i 0 AAgl SpEel ojsl A= o)
g e)7h 7 A A Eke] kel el <l

Awe) o] wauol el il

OBJECT BSR // Blend Supply Region
CLASS : SR // Supply Region
PROPERTIES

SUP.BSR : integer // g{BSR)
METHODS

S BSR( ): // f(g(BSR)) =

f(SUP BSR)

Rulel5( )¢

Ruled( )

172l 12] 2 AALR 2=l TE o (BSR)

6. 4 &

t,j_ég 2] | AFE-A 2

& g ofe] ATelA Aol 2 gl
o)

A = 8F 2] H

BRI 1 sh obgel was BN Eauol
N U I IEC I LR DL
H Abge] bse ALE FEFEF ANs

1 +znwom agle wH9e AAE

of aaqe Hzel AM AFH Aol F5
WS AR A7) wiel mae] A Akg

Kol spaolehis Flel A ful7} sic.
Jel elnl® b W el dEs)
voRgEe Al sl wgo

12
g A4 sla Aol sl - zus; A%

63

shel maulel s el e »’%é‘r%}%—:— up o
242 AR stel o
S R A

REvEe iAo o}odq, el
vl mpSo| A18dA e
whe djabe ¥ spz] ¢l E,D} olul A el A
walo s gyl ol% Wriw| o] Sl olsfA
w el et 7hsstv| uﬂ.‘f_oﬂ Al Aol g

o) gAde Suany 4eARNE e
Q
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deel myozw sy shesieh @Al ok
%339] _‘3.3(:}—5:19] ii}-lal—o]] ;Ht‘ﬂ, Ofl:[l‘—gl’ 0]"%8%

dle} A]A~elel K-META Alx~®iz} ONTOS
olelwo] 28 7jdle 2 slo] RMT(Reverse
Modeling Tool)2}il b= EZEER]] A|A~8S
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