BB ()

BT )
. g
(2530); 207-225,
7 : 2526,
?
2 - )BEE TR
06-11125 2534
1,
258,
o L : 2509,
2542,
252

(.. ) 52

50,
, . . (.. ) 253,



131

Cheng, G., et al. A novel system providing compatible blood to patients during
surgery:self-service" elective blood banking by nursing staff. Transfusion 4
(1996): 50-347.

Forrester, J. . Industrial Dynamics, Massachusetts: MIT Press,1961.

Forrester, J. . Information sources for modelling the national economy. Journal of the
American Statistical Association 75 (1980): 555-567. Cited  Rasul, F. A, F. A
system dynamics approach investigating managerial performance in the
building construction industry : A case study of Pakistan. Master’s Thesis,
School of Civil Engineering, Asian Institute of Technology, 1998.

Katsuhiko Ogata, and Cliffs E. System Dynamics, (n.p.): Prentice Flail,1992.

Richardson,G.P., and Pugh Il A.L. Introduction to system dynamics modelling with
DYNAMO. M assachusetts: MIT Press, 1981.

Rodrigues, A, and Williams, T. System dynamics in software project management:
towards the development of a formal integrated framework. Management
SciencefOnlinel. 1996. Available from :
http://www.manaoementscience.oro/research/ab9605.asp [20011July 16]

Sahay, B. ., Prem Vrat; and Jain, P. K Long term fertiliser demand, production and
imports in India-a system dynamics approach. System Dynamics : An Int. J. of
Policy Modelling 8 (1996): 19-45.

Shoukath Ali, K., and Ramaswamy, N. Setting inventory levels for a centrally located
blood bank of a metropolis - a simulation approach. System Dvnamics’9t:
Proceedings of the 1991 International System Dynamics Conference 1pp. 1-8.
(n.p.), 1991,

Wantana Nanthana. An economic analysis of blood procurement system in Bangkok.

Master's Thesis, Faculty of Economics, Graduate School, Thammasat University.


http://www.manaoementscience.oro/research/ab9605.asp

AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY



133

actual fraction =

actual use =
excel

addition order =

age of blood = random

blood = ( 7 )

blood price per unit = 1 3% [ )

Ci= i crossmatch (i 1-200 )

CBi= ' crossmatch ( )

ch(i)to( i) = i crossmatch j

WB iy [ 1-20 j 0-3 ' Cb20to18 " 20

crossmatch 2 WB18

ch (i)tood (j)= i crossmatch i

I -3 Ch2to0d3 2 crossmatch
3 Expire blood

crossmatch and use ratio =

crossmatch cost per unit = crossmatch 30
crossmatch rate = crossmatch
d1= 7
d(i)= d (i-1) i d
crossmatch
, 2
15 20

1 14 (i 2-20)



desire inventory =
(B 30 A 20

diff =
crossmatch

expense of crossmatch but not used =
Expire blood =

fill order = crossmatch
fraction for fresh blood =

fresh blood = ( S

g = i
WB i 16-20

get from NBC =

group = , 0, A AB

Initial order to NBC =

intwb (1)= WB i
money lose for expire blood =

order =

order from doctor =

out from CB i = i
CB20 20

percent of expire blood =

Qty on order =

rand =
rand 1t (1) =
rand 1t (1) 0

crossmatch 1 2

AB 10

Ccro

ssmatch
crossmatch
age of blood i
gl7 17
Subscript
5-79-11 15-20
0 CB)
crossmatch 1
WB
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out from



rand rto
return rate =
rtexpire =
tin(i) = CBi
rtime = delay
t(i)to (i) = CB i
2-20 ] 1-3 i
WB9 (

t(i)d(j) =
j rtld2

crossmatch 2

(Lto exp = CB1

r2to exp = CB2

rt3d3 =
t(i)=

sub i=

CB3

Isub i

toi= i+1
Total blood get from NBC =

Total cross blood =

Total order =

Total return =

tune decimal =

Unfilled order =

use rate =

use i=

seed
( 1)
Expire blood

WB i i i

WB i (
0 rt11to9

crossmatch 2 )

CB i Expire blood

CB1
1-3)

Expire blood

Expire blood
Expire blood
WB i

crossmatch
CB I

crossmatch

WB

crossmatch

crossmatch
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0-19 rand 1
1-20
crossmatch j ) [
CB11
crossmatch
Expire blood
crossmatch 3
1-19
1-20
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useP i= i ] 1-20 useP2
waiting time = 1
W8 i= i crossmatch WB20 20
crossmatch 20
20 crossmateh
19
X(1)= sub (i) X
crossmatch
actual fraction[0]:=GET XLS DATA( 'blood.xls" 1'actual receive fraction' 1 '1' 1B5)
actual fraction[B]:=GET XLS DATA( 'hlood.xls' 1'actual receive fraction' 1 1B3)

actual fraction[A]:=GET XLS DATA( 'blood xls', 'actual receive fraction’l ','B2")

actual fraction[AB]:=GET XLS DATA( 'blood.xls' , ‘actual receive fraction'. 1,'B4") Units: 1/Day

actual use[0]:=  GET XLS DATA( 'blood.xls' L'actual use'. ,,'B5")

actual use[B]:=  GET XLS DATA( 'blood.xls' 1'actual use'. ,,'B3")

actual use[A]:= GET XLS DATA( 'blood.xls', 'actual use' . ,,'B2")

actual use[AB]:= GET XLS DATA( 'blood xls', 'actual use*. *, 'B4')  Units: unit/Day

addition order[group]=1F THEN ELSE(d14[group]>0, d14[group], 0)+IF THEN ELSE(d20[group]>0,
d20[group], 0)+IF THEN ELSE(tune decimal[group] >=1, INTEGER(tune decimal[group]) 0)
Units: unit

age of blood[0]= IF THEN ELSE(Time<=31INTEGER(RANDOM NORMAL(16, 21 , 18.439, 0.8719,0
), IF THEN ELSE(Time<=61, INTEGER(RANDOM NORMAL(16, 21 , 18.439, 0.8719 , 1)), IF THEN
ELSE(Time<=92 INTEGER(RANDOM NORMAL(16, 21 118.439, 0.8719,2)), IF THEN
ELSE(Time<=122,INTEGER(RANDOM NORMAL(16, 21 , 18.439, 0.8719 13)) , INTEGER(RANDOM
NORMAL(16, 21 , 18.439, 0.8719 14))))) )

age of blood[B]= IF THEN ELSE(Time<=3L,INTEGER(RANDOM NORMAL(16, 21 , 18.423, 0.885 10
), IF THEN ELSE(Time<=611INTEGER(RANDOM NORMAL(16, 21 118.423,0.885 ,1) ), IF
THEN ELSE(Time<=92,INTEGER(RANDOM NORMAL(16, 21 118.423, 0.885 , 2 )) , IF THEN
ELSE(Time<=122INTEGER(RANDOM NORMAL(16, 21 , 18.423, 0.885 13)) , INTEGER(RANDOM
NORMALGSG, 21 , 18.423, 0.885 14))))) )

age of blood[A]= IF THEN ELSE(Time<=31 ,INTEGER(RANDOM NORMAL(17, 21 , 18.654, 0.7709 10
), IF THEN ELSE(Time<=61, INTEGER(RANDOM NORMAL(17, 21 118.654, 0.7709 11 ), IF
THEN ELSE(Time<=92,INTEGER(RANDOM NORMAL(17, 21 118.654,0.7709,2 ), IF THEN
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ELSE(Time<=122,INTEGER(RANDOM NORMAL(17, 21 , 18.654, 0.7709,3)) 1INTEGER(RANDOM
NORMAK17, 21 118,654, 0.7709 14))))))

age of blood[AB]=IF THEN ELSE(Time<=31,INTEGER(RANDOM NORMAL(L7, 20 118.347, 0.6902 1
0)), IF THEN ELSE(Time<=61, INTEGER(RANDOM NORMAL(L7, 20,18.347, 0.6902 11)), IF
THEN ELSE(Time<=92,INTEGER(RANDOM NORMAL(17, 20 118.347, 0.6902,2 )) , IF THEN
ELSE(Time<=122,INTEGER(RANDOM NORMAL(17, 20 118.347, 0.6902 13)) 1INTEGER(RANDOM
NORMAL(17, 20,18.347, 0.6902,4 )))))  Units Dl

blood[group]=INTEGER(diff[group]*(1-fraction for fresh blood[group]))+IF THEN ELSE( MODULO
( difffgroup]*(1 -fraction for fresh blood[group]),1)<>0, 1,0) Units: unit
blood price per unit= 330 Units: bath/unit

c1[group]=IF THEN ELSE(blood[group]=0, 0 IF THEN ELSE(WB1[group]<=0, 0 1IF THEN ELSE
(d1[group]>0, INTEGER(WB1 [group]) ,INTEGER(blood[group])) ) ) Units: unit/Day

c10[group]=IF THEN ELSE(WB10[group}<=0 :OR: d9[group]<=0, 0.IF THEN ELSE(d10[group]>0
LINTEGER(WB10[group]) ,INTEGER(d9[group]) )) Units: unit/Day
cll[group]=IF  THEN ELSE(WB11[group]<=0 :OR: d10[group]<=0, 0 1 IF THEN
ELSE(d11[group]>0, INTEGER(WB11[group]), INTEGER(d10[group])) ) Units: unit/Day

c12[group]~ IF THEN ELSE(WB12[group]<=0 :OR:d11[group]<=0,0 , IF THEN ELSE(d12[group]>0,
INTEGER(WB12[group]) ,INTEGER(d11[group])) ) Units: unit/Day

ci3[group]=IF THEN ELSE(WB13[group]<=0 :OR: d12[group]<=0 10, IF THEN ELSE(d13[group]>0,
INTEGER(WBZ13[group]), INTEGER(d12[group] )) ) Units: unit/Day

cl4[group]=IF THEN ELSE(WB14[group]<=0 :OR: d13[group]<=0,0 , IF THEN ELSE(d14[group]>
0,INTEGER( WB14[group]) LINTEGER(d13[group]) ) ) Units: unit/Day

c15[group]=IF THEN ELSE(WB15[group]<=0 :OR: fresh blood[group]<=0,0 1IF THEN ELSE(d15
[group]>0, INTEGER(WB15[group]) ,INTEGER(fresh blood[group])) ) Units: unit/Day

c16[qroup]= IF THEN ELSE(WB16[group]<=0 :OR:d15[group]<=0 10,IF THEN ELSE(d16[group]
>0, INTEGER(WB16[group]) ,INTEGER(d15[group])) ) Units: unit/Day

c17[group]=IF THEN ELSE(WB17[group]<=0 :OR:d16[group]<=0,0 , IF THEN ELSE(d17[group]>0,
INTEGER(WB17[group]) 1INTEGER(d16[group]) )) Units: unit/Day

c18[group]=IF THEN ELSE(WB18[group]<=0 :0OR:d17[group]<=0,0 1IF THEN ELSE(d18[group]
>0, INTEGER(WB18]group]) ,INTEGER(d17[group]) ) ) Units: unit/Day

c19[group]=IF THEN ELSE(WB19[group]<=0 :OR:d18[group]<=0,0 .IF THEN ELSE(d19[group]>0
, INTEGER(WB19[group]) 1INTEGER(d18[group]) ) ) Units: unit/Day

c2[group]=IF THEN ELSE(WB2[group]<=0 :OR: d1[group]<=0 10, IF THEN ELSE(d2[group]>0
1INTEGER(WB2[group]) ,INTEGER( dL[group]))) Units: unit/Day



c20[group]=IF THEN ELSE(WB20[group]<=0 :0R: d19[group]<=0,0 , IF THEN ELSE(d20[group]
>0, INTEGER(WB20[group]) ,INTEGER(d19[group] )) ) Units: unit/Day

c3[group]=IF THEN ELSE'(WB3[group]<=0 :OR: d2[group]<=0, 0 IF THEN ELSE(d3[group]>0,
INTEGER(WB3[group]) LINTEGER(d2[group]) ) ) Units: unit/Day

c4[group]=IF THEN ELSE(WB4[group]<=0 :OR: d3[group]<=0,0 ,IF THEN ELSE(d4[group]>0,
INTEGER(WB4[group]) ,INTEGER(d3[group])) ) Units: unit/Day

c5[group]= IF THEN ELSE(WB5[group]<=0 :OR: d4[group]<=0,0 ,IF THEN ELSE(d5[group]>0,
INTEGER(WB5[group]) 1INTEGER(d4[group])) ) Units: unit/Day

c6[group]= IF THEN ELSE(WB6[group]<=0 :OR: d5[group]<=0,0 .IF THEN ELSE(d6[group]>0,
INTEGER(WB6[group]) LINTEGER(d5[group]) )) Units: unit/Day

c7[group]=IF THEN ELSE(WB7[group]<=0 :OR: d6[group]<=0, 0 .IF THEN ELSE(d7[group]>0,
INTEGER(WB7[group]) ,INTEGER(d6[group]))) Units: unit/Day

c8[group]=IF THEN ELSE(W~8[group]<=0 :OR: d7[group]<=0,0 .IF THEN ELSE(d8[group]>
0,INTEGER(WB8[group]) LINTEGER(d7[group]) )) Units: unit/Day

c9[group]=IF THEN ELSE(WB9[group]<=0 :OR: d8[group]<=0, 0 1IF THEN ELSE(d9[group]>0
LINTEGER(WB9[group]) 1INTEGER(d8[group])) ) Units: unit/Day

CB1[group]= INTEG (c1[group]-out from CB1[group]-usel [group],0) Units: unit

CB10[group]= INTEG (c10[group]-out from CB10[group]-use10[group],0) Units: unit

Cb10to10[group]-NTEGER(IF THEN ELSE(rand rt10[group]=0.MAX(0.CB10[group]),0))

Ch10to7[group]= INTEGER(IF THEN ELSE( rand rt10[group]=3 ,MAX(0,CB10[group]) ,0))

Ch10to8[group]= INTEGER(IF THEN ELSE(rand rt10[group]=2 1MAX(0,CB10[group]) ,0))

Cb10to9[group]= INTEGER(IF THEN ELSE( rand rt10[group]=1 ,MAX(0,CB10[group]),0))
Units: unit/Day

CB11[group]= INTEG (c1 [group]-out from CB11[group]-usell[group],0) Units: unit

cb11to10[group]=INTEGER(IF THEN ELSE(rand rt9[group]=1 ,MAX(0,CB11[group]) ,0))

Cb11to11[group]=INTEGER(IF THEN ELSE] rand rt9[group]=0 ,MAX(0,CB11[group]) ,0))

ch11to8[group]= INTEGER(IF THEN ELSE] rand r1t9[group]=3 ,MAX(0,CB11 [group]) ,0))

ch11to9[group]= INTEGER(IF THEN ELSE(rand rt9[group]=2 MAX(0,CB11[group]) ,0))
Units: unit/Day

CB12[group]= INTEG (c12[group]-out from CB12[group]-use12[group],0) Units: unit

ch12to10[group]=INTEGER(IF THEN ELSE(rand rt8[group]=2 ,MAX(0,CB12[group]) ,0))

ch12to11[group]=INTEGER(IF THEN ELSE] rand rt8[group]=1 ,MAX(0,CB12[group]) ,0))

cb12to12[group]=INTEGER(IF THEN ELSE] rand rt8[group]=0 ,MAX(0,CB12[group]) ,0))

cb12to9[group]= INTEGER(IF THEN ELSE] rand rt8[group]=3 MAX(0,CB12[group]) ,0))
Units: unit/Day

CB13[group]= INTEG (c13[group]-out from CB13[group]-usel3[group],0)Units: unit



ch13t010[group]=INTEGER(IF THEN ELSE( rand rt7[group]=3 ,MAX(0,CB13[group]) Q)

ch13to11[group]=INTEGER(IF THEN ELSE( rand rt7[group]=2 ,MAX(0,CB13[group]) ,0))

ch13to12[group]=INTEGER(IF THEN ELSE( rand rt7[group]=1 MAX(0,CB13[group]) ,

ch13to13[group]=INTEGER(IF THEN ELSE( rand rt7[group]=0 MAX(0,CB13[group]) ,
Units: unit/Day

CB14[group]= INTEG (c14[group]-out from CB14[group]-usel4[group],0) Units: unit

o O

)
)

ch14to11[group]=IF THEN ELSE(rand rt6[group]=3 MAX(0,CB14[group]) ,0) Units: unit/Day

ch14to12[group]=IF THEN ELSE( rand rt6[group]=2 MAX(0,CB14[group]) ,0) Units: unit/Day
ch14to13[group]=IF THEN ELSE( rand rt6[group]=1 ,MAX(0,CB14[group]) ,0) Units: unit/Day
ch14tol4[group]=IF THEN ELSE( rand rt6[group]=0 ,MAX(0,CB14[group]) ,0) Units: unit/Day

CB15[group]= INTEG (c15[group]-out from CB15[group]-use15[group],0) Units: unit
ch15t012[group]=INTEGER(IF THEN ELSE(rand rt5[group]=3 MAX(0,CB15[group]) ,0))
ch15t013[group]=INTEGER(IF THEN ELSE( rand rt5[group]=2 ,MAX(0,CB15[group]) ,0))
ch15to14[group]=INTEGER(IF THEN ELSE( rand rt5[group]=1 ,MAX(0,CB15[group]) ,0))
ch15to15[group]=INTEGER(IF THEN ELSE( rand rt5[group]=0 ,MAX(0,CB15[group]) ,0))
Units: unit/Day
CB16[group]= INTEG (c16[group]-out from CB16[group]-use16[group],0) Units: unit
ch16to13[group]=INTEGER(IF THEN ELSE( rand rt4[group]=3 MAX(0,CB16[group]) ,
ch16to14[group]=INTEGER(IF THEN ELSE( rand rt4[group]“2 ,MAX(0,CB16[group]) ,
ch16to15[group]=INTEGER(IF THEN ELSE( rand rt4[group]=1 ,MAX(0,CB16[group]) ,
ch16to16[group]=IN1EGER(IF THEN ELSE( rand rt4[group]=0 ,MAX(0,CB16[group]) ,
Units: unit/Day
CB17[group]= INTEG (c17[group]-out from CB17[group]-usel17[group],0) Units: unit
cb17to14[group]=INTEGER(IF THEN ELSE( rand rt3[group]=3 ,MAX(0,CB17[group]) ,0
ch17to15[group]=INTEGER(IF THEN ELSE( rand rt3[group]=2 ,MAX(0,CB17[group]) ,0
cb17to16[group]=INTEGER(IF THEN ELSE(rand rt3[group]=1 ,MAX(0,CB17[group]) 0)
ch17to17[group]=INTEGER(IF THEN ELSE( rand rt3[group]=0 ,MAX(0,CB17[group]) ,0))
Units: unit/Day
CB18[group]= INTEG (c18[group]-out from CB18[group]-use18[group],0) Units: unit
ch18to15[group]=INTEGER(IF THEN ELSE(rand rt2[group]=3 ,MAX(0,CB18[group]) ,0))
ch18to16[group]=INTEGER(IF THEN ELSE(rand rt2[group]=2 ,MAX(0,CB18[group]) ,0))
ch18to17[group]=INTEGER(IF THEN ELSE( rand rt2[group]=1 MAX(0,CB18[group]) ,0))
ch18to18[group]=INTEGER(IF THEN ELSE( rand rt2[group]=0 ,MAX(0,CB18[group]) ,0))
Units: unit/Day
CB19[group]= INTEG (c19[group]-out from CB19[group]-usel9[group],int cb19[group])
Units: unit

)
)

O O o o

)
)

)
)
)
)
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ch19t016[group]=INTEGER(IF THEN ELSE(rand rt1[group]=3,MAX(0,CB19[group]) ,0))
ch19to17[group]=INTEGER(IF THEN ELSE(rand rt1[group]=2 ,MAX(0,CB19[group])
ch19to18[group]=INTEGER(IF THEN ELSE( rand rt1[group]=1,MAX(0,CB19[group])
ch19t019[group]=INTEGER(IF THEN ELSE( rand rt1[group]=0 ,MAX(0,CB19[group]),0)
Units: unit/Day
ch1to0d1[group]=INTEGER(IF THEN ELSE( rand rt19[group]=1 ,MAX(0,CB1 [group]) ,0))
ch1to0d2[group]=INTEGER(IF THEN ELSE( rand rt19[group]=2 ,MAX(0,CB1 [group]) ,0))
ch1to0d3[group]=INTEGER(IF THEN ELSE] rand rt19[group]=3 ,MAX(0,CBt[group]) ,0))
chltol[group]=  INTEGER(IF THEN ELSE] rand rt19[group]=0 MAX(0,CB1 [group]) ,0))
Units: unit/Day
CB2[group]= INTEG (c2[group]-out from CB2[group]-use2[group],0) Units: unit
CB20[group]= INTEG (c20[group]-out from CB20[group]-use20[group],0) Units: unit
ch20to17[group]=INTEGER(IF THEN ELSE] rand rt0[group]=3 MAX(0,CB20[group]) ,0))
cb20tot8[group]=INTEGER(IF THEN ELSE(rand rt0[group]=2 1IMAX(0,CB20[group]),0))
ch20to19[group]=INTEGER(IF THEN ELSE] rand rt0[group]=1 ,MAX(0,CB20[group]) 0)
( ) 0)
(

)

0)
0)
)

0)
¢ch20to20[group]=INTEGER(IF THEN ELSE] rand rt0[group]=0 ,MAX(0,CB20[group]) ,0))
ch2to0d2[group]=INTEGER(IF THEN ELSE] rand rt18[group]=2 MAX(0,CB2[group]) 0))
ch2to0d3[group]=INTEGER(IF THEN ELSE] rand rt18[group]=3 ,MAX(0,CB2[group]) 0))
ch2tol[group]= INTEGER(!F THEN ELSE] rand rt18[group]=1 ,MAX(0.CB2[group]) ,0))
ch2to2[group]= INTEGER(IF THEN ELSE] rand rt18[group]=0 ,MAX(0,CB2[group]) ,0))
Units: unit/Day
CB3[group]= INTEG (c3[group]-out from CB3[group]-use3[group],0) Units: unit
ch3toO[group]=INTEGER(IF THEN ELSE(rand rt17[group]=3 MAX(0,CB3[group]) ,0))
ch3tol[group]=INTEGER(IF THEN ELSE] rand rt17[group]=2 MAX(0,CB3[group]) ,0))
ch3to2[group]=  INTEGER(IF THEN ELSE] rand rt17[group]=1 MAX(0,CB3[group]) ,0))
ch3to3[group]=  INTEGER(IF THEN ELSE(rand rt17[group]=0 MAX(0,CB3[group]) ,0))
Units: unit/Day
CB4[group]= INTEG (c4[group]-out from CB4[group]-use4[group],0) Units: unit
ch4tol[group]= INTEGER(IF THEN ELSE(rand rt16[group]=3 MAX(0,CB4[group]) ,0)
ch4to2[group]= INTEGER(IF THEN EISE] rand rtL6[group]=2 ,MAX(0,CB4[group]) ,0
ch4to3[group]=  INTEGERfIF THEN ELSE] rand rt16[group]=1 ,MAX(0,CB4[group]) ,0
ch4to4[group]= INTEGER(IF THEN ELSE] rand rt16[group]=0 MAX(0,CB4[group]) 0
Units: unit/Day
CB5[group]= INTEG (c5[group]-out from CB5[group]-use5[group],0) Units: unit
ch5to2[group]=IF THEN ELSE(rand rt15[group]=3 MAX(0,CB5[group]) ,0) Units: unit/Day
ch5to3[group]=IF THEN ELSE] rand rt15[group]=2 MAX(0,CB5[group]) ,0) Units: unit/Day

0
0
0
0

)
)
)
)
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ch5to4[group]=IF THEN ELSEC rand rt15[group]=1 MAX(0,CB5[group]) ,0) Units: unit/Day
ch5to5[group]=IF THEN ELSE( rand rt15]group]=0 MAX(0,CB5[group]) ,0) Units: unit/Day

CB6[group]= INTEG (c6[group]-out from CB6[group]-use6[group],0) Units: unit
ch6to3[group]=INTEGER(IF THEN ELSE(rand rt14[group]=3 MAX(0,CB6[group]) ,0))
ch6to4[groupHNTEGEF!(IF THEN ELSE( rand rt14[group]=2 ,MAX(0,CB6[group]) ,0))
ch6toS[group]=  INTEGERfIF THEN ELSE(rand rt14[group]=1 ,MAX(0,CB6[group]) .0 )
chb6to6[group]= INTEGER(IF THEN ELSE(rand rt14[group]=0 MAX(0,CB6[group]) ,0 )
Units: unit/Day
CB7[group]= INTEG (c7[group]-out from CB7[group]-use7[group],0) Units: unit
ch7to4[group]=INTEGER(IF THEN ELSE( rand rt13[group]=3 MAX(0,CB7[group]) ,0))
ch7to5[group]=INTEGER(IF THEN ELSE( rand rt13[group]=2 ,MAX(0,CB7[group]) ,0))
ch7tob[group]=  INTEGER(IF THEN ELSE( rand rt13[group]=1 ,MAX(0,CB7[group]) ,0))
ch7to7[group]=  INTEGER(IF THEN ELSE( rand 1t13[group]=0 MAX(0,CB7[group]) ,0))
Units: unit/Day
CB8[group]= INTEG (c8[group]-out from CB8[group]-use8[group],0) Units: unit
cb8to5[group]=INTEGER(IF THEN ELSE( rand rt12[group]=3 ,MAX(0,CB8][group]) ,0))
ch8to6[group]=  INTEGER(IF THEN ELSE(rand rt12[group]=2 MAX(0,CB8[group]) ,0 ))
ch8to7[group]=  INTEGER(IF THEN ELSE(rand rt12[group]=1 ,MAX(0,CB8[group]) ,0))
cb8to8[group]= INTEGER(IF THEN ELSE(rand rt12[group]=0 ,MAX(0,CB8[group]) ,0 ))
Units: unit/Day
CB9[group]= INTEG (c9[group]-out from CBI[group]-use9[group],0) Units: unit
ch9to6[group]=INTEGER(IF THEN ELSE( rand rt11[group]=3,MAX(0,CB9[group]) ,0))
cb9to7[group]=INTEGER(IF THEN ELSE(rand rt11[group]=2,MAX(0,CB9[group]) ,0))
ch9to8[group]=  INTEGER(IF THEN ELSE(rand rt11[group]=1,MAX(0,CB9[group]) ,0))
ch9to9[group]=  INTEGER(IF THEN ELSE(rand rt11[group]=0 MAX(0,CB9[group]) ,0))
Units: unit/Day
cross blood ail group=SUM(Total cross blood[group!]) Units: unit
crossmatch and use ratio[group]=  IF THEN ~ ELSE(Used  blood[group]=0, 0 1 Total cross
blood[group]/Used blood[group] ) Units: Dmnl
crossmatch and use ratio all group=IF THEN ELSE(used blood all group=0, 0 1cross blood all
group/used blood all group ) Units: Dmnl
crossmatch cost per unit= 30 Units: bath/unit
crossmatch rate[yroup]=  c1[group]+c2[group]+c3[group]+c4[group]+c5[group]+c6[group]+c?
[group]+c8[group]+c9[group]+c10[group]+cll[group]+cl2[group]+cl3[group]+cl4[group]+cls
[group]+cl6[group]+cl7[group]+c18[group]+c19[group]+c20[group] Units: unit/Day



d1[group]=INTEGER (blood[group])-INTEGER(WB1[group]) Units: unit
d10[group]=INTEGER(d9[group])-INTEGER(WB10[group]) Units: unit
d11[group]= INTEGER(d10[group])-INTEGER(WB11{group]) Units: unit
d12[group]= INTEGER(d11[group])-INTEGER(WB12[group]) Units: unit
d13[group]=INTEGER(d12[group])-INTEGER(WB13[group]) Units: unit
d14[group]=INTEGER(d13[group])-INTEGER(WB14[group]) Units: unit
d15[group]=INTEGER(fresh blood[group])-INTEGER(WB15[group]) Units: unit
d16[group]=INTEGER(d15[group])-INTEGER(WB16[group]) Units: unit
d17[group]=INTEGER(d16[group])-INTEGER(WB17[group]) Units: unit
d18[group]=INTEGER(d17[group])-INTEGER(WB18[group]) Units: unit
d19[group]=INTEGER(d18[group])-INTEGER(WB19[group]) Units: unit
d2[group]=INTEGER(d1[group])-INTEGER(WB2[group]) Units: unit
d20[group]=INTEGER(d19[group])-INTEGER(WB20[group]) Units: unit
d3[group]=INTEGER(d2[group])-INTEGER(WB3[group]) Units: unit
d4[group]=INTEGER(d3[group])-INTEGER(WB4[group]) Units: unit
d5[group]=INTEGER(d4[group])-INTEGER(WB5[group]) Units: unit
d6[group]=INTEGER(d5[group])-INTEGER(WB6[group]) Units: unit
d7[group]=INTEGER(d6[group])-INTEGER(WBT7[group]) Units: unit

( ( )

( )

= U U ==

d8fgroup]=INTEGER(d7[group])-INTEGER(WB8[group]) Units: unit
d9[group]=INTEGER(d8[group])-INTEGER(WB9[group]) Units: unit
desire inventory[group]=  30,30,20,10 Units: unit
diff{group]=MIN(Total WB[group], Unfilled order[group] ) Units: unit

expense of crossmatch but not use all group=MAX(0,(crossmatch and use ratio all group-1 )*used
blood all group*crossmatch cost per unit) Units: bath

expense of crossmatch but not used[group]=
MAX(0,(crossmatch and use ratio[group]-1)*Used blood[group]*crossmatch cost per unit)
Units: bath

expire[group]=  INTEGER( IF THEN ELSE(WBZ[group]<=0, 0 WB1[group])) Units: unit/Day

Expire blood[group]= INTEG (in expire[group],0) Units: unit

expire blood all group=SUM(Expire blood[group!]) Units: unit

fill order[group]=IF THEN ELSE(crossmatch rate[group]<>0,  IF THEN ELSE(Unfilled order[group]
crossmatch rate[group] krossmatch rate[group],Unfilled order[group] ), C) Units: unit/Day

FINAL TIME =153 Units: Day

fraction for fresh blood[group]=0.4 Units: Dmnl



fresh blood[group]=INTEGER(diff[group]*fraction for fresh blood[group])+IF THEN ELSE(MODULO(
diff[group]*fraction for fresh blood[group], 1)<>0, 1, 0) Units: unit

g16[group]=INTEGER(IF THEN ELSE(age of blood[group]=16,get from NBC[group],0))

g17[group]=INTEGER(IF THEN ELSE(age of blood[group]=17,get from NBC[group], 0))

g18[group]=INTEGER(IF THEN ELSE(age of blood[group]=18,get from NBC[group] 10))

g19[group]=INTEGER(IF THEN ELSE(age of blood[group]=19, get from NBC[group] ,0))

g20[group]=INTEGER(IF THEN ELSE(age of blood[group]=20,get from NBC[group] 10 ))
Units: unit/Day

get blood[group]=get from NBC[group] Units: unit/Day

get blood all group=SUM(Total blood get from NBC[group!]) Units: unit

get from NBC[group]= DELAY FIXED(((actual fraction[group]*order to NBC[group])),waiting time
[group] 10) Units: unit/Day

group:  0,B,A,AB

in expire[0]=IF THEN ELSE(Time<=311expire[0]+rt expire[0], IF THEN ELSE(MODULO
(Time,1)<0.08, expire[0]+rt expire[0], 0))

in expire[B]=IF THEN ELSE(Time<=31, expire[B]+It expire[B], IF THEN ELSE(MODULO
(Time,1)<0.08, expire[B]+1t expire[B], 0))

in expire[A]=IF THEN ELSE(Time<=31, expire[A]+rt expire[A], IF THEN ELSE(Time<=611IF
THEN ELSE(MODULO(Time,1)<0.6, expire[A]+rt expire[A], 0), IF THEN
ELSE(MODULO(Time,1)<0.095, expire[A]+rt expirefA], 0)))

in expire[AB]=IF THEN ELSE(Time<=31, expire[AB]+rt expire[AB], IF THEN ELSE(MODULO
(Time,1)<0.5, expire[AB]+rt expire[AB],0 )  Units: unit/Day

in tune[group]= MODULO(tune decimal[group],1 ) Units: unit/Day

initial order to NBC[group]=IF THEN ELSE(MODULO(Time,1)<=0.8, IF THEN ELSE((Unfilled order

[group]+addition order[group])<(Total WB[group]+Qty on order[group]) IF THEN ELSE(desire
inventory[group]  >(Total  WB[group]+Qty on order[group]-Unfilled  order[group]-addition
order[group])  .desire inventory[group]-(Total ~ WB[group]+Qty on order[group]-Unfilled
order[group]-addition order[group]),0), desire invent''/[groupl+Unfilled order[group]+addition

order[group]-Total WB[group]-Qty on order[group]) 10) Units: unit
INITIAL TIME =0 Units: Day
int cb19[group]= 3,0,0,0 Units: unit
int Wh10[group]= 2,0,0,0 Units; unit
int wb11[group]= 5,0,5,2 Units: unit
intwb15[group]= 3,6,0,0 Units: unit
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int wb16[group]= 4,0,2,0 Units: unit
intwh17[group]= 4,8,3,0 Units: 'undefined**
int wb18[group]= 5,2,3,0 Units: unit
intwb19[group]= 0,5,3,0 Units: unit
int wb20[group]= 0,3,0,0 Units: unit
int wb5[group]= 0,0,0,8 Units: "undefined**
int wh6[group]=  5,0,0,0 Units: unit
intwh7[group]= 4,3,3,4 Units: unit
intwh9[group]=  2,3,3,0 Units: unit

money lose for expire blood[group]=blood price per unit*Expire blood[group] Units: bath
money lose for expire blood all group=Dblcod price per unit*expire blood all group Units: bath

order[group]=order to NBC[group]*actual fraction[group] Units: unit/Day

order from doctor[0]:=GET XLS DATA( 'blood.xIs' 1'order from doctor' 1 ', 'B5")

order from doctor[B]:=GET XLS DATA( 'blood.xIs' L'order from doctor' ,'1' ,'B3")

order from doctor[A]:=GET XLS DATA( 'blood.xIs' 1'order from doctor' 1 ' 1'B2")

order from doctor[AB]:=GET XLS DATA( 'blood.xls' 1'order from doctor' 1 ','B4")
Units: unit/Day

order to NBC[group]=initial order to NBC[group] Units: unit

order to NBC all group= SUM(Total order[group!]) nits: unit

out from CB1[group]=MAX(0,IF THEN ELSE((cblto0d1[group]+ch1to0d2[group]+cblto0d3
[group]+chltol[group])>CB1 [group], INTEGER(CB1 [group]), Cblto0d1[group]+chblto0d2[group]+
Ch1to0d3[group]+cbltol [group])) Units: unit/Day

out from CB10[group]=MAX(0, IF THEN ELSE((cb10to7[group]+ch10to8[group]+ch10to9[group])>
CB10[group],INTEGER(CB10[group]),ch10to10[group]+chb10to7[group]+cb10to8[group]+ch10to
9[group])) Units: unit/Day

out from CB11[group]=MAX(0,IF THEN ELSE((cb11to10[group]+ch11tol1[group]+cbllto8
[group]+ch11ta9[group]) >CB11[group], INTEGER(CB11{group]) Lh11to10
[group]+ch1ltoll[group]+chllto8[group]+chlltod[group])) Units: unit/Day

out from CB12[group]=MAX(0,IF THEN ELSE((cb12to10[group]+ch12tol1[group]+chl2to12
[group]+ch12to9[group] ) >CB12[group],INTEGER(CB12[group]) 1Ch12t010
[group]+ch12tol1[group]+chl2tol2[group]+ch12tod[group])) Units: unit/Day

out from CB13[group]=MAX(0,IF THEN ELSE((cb13to10[group]+ch13to11[group]+ch13tol?2
[group]+ch13to13[group])>CB13[group]INTEGER(CB13[group])
Lb13to10[group]+chl3toll[group]+chl3tol2[group]+chl3tol3[group] )) Units: unit/Day
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out from CB14[group]=MAX(0,IF THEN ELSE((cb14tol1[group]+cbl4to12[group]+chl4tol3
[group]+cb14tol4[group])>CBL4[group],INTEGER(CB14[group])
Lhl4tol1[group]+chl4tol2[group]+chl4tol3[group]+chl4tol4[group] ) Units: unit/Day

out from CB15[group]=  MAX(0,IF THEN ELSE((cb15to13[group]+ch15to14[group]+ch15t015
[group])>CB15[group],
INTEGER(CB15[group]),ch15to12[group]+ch15tol3[group]+chl5tol4[group]+chlbtol5[group] ))
Units: unit/Day

out from CB16[group]=  MAX(0,IF THEN ELSE((cb16to13[group]+ch16tol4[group]+chl6tol5
[group]+cb16tol16[group] ) >CB16[group] ,INTEGER(CBL16[group]) ,ch16to13
[group]+ch16tol4[group]+chl6tol5[group]+ch16tol6[group] ) Units: unit/Day

out from CB17[group]=MAX(0,IF THEN ELSE((cb17to14[group]+ch17to15[group]+ch17t016
[group]+cb17tol7[group])>CB17[group],INTEGER(CB17[group])
Eh17tol4[group]+ch17to15[group]+chl7tol6[group]+chl7tol7[group])) Units: unit/Day

out from CB18[group]=MAX(0,IF THEN ELSE((cb18to15[group]+ch18tol6[group]+ch18tol7
[group]+ch18to18[group]) >CB18[group], INTEGER(CB18[group]) £b18to15
[group]+ch18tol16[group]+ch18tol7[group]+ch18tol8[group])) Units: unit/Day

out from CB19[group]=MAX(0, IF THEN ELSE((cb19to16[group]+ch19tol17[group]+cb19to18
[group]+ch19to19[group])>CB19[group],
INTEGER(CB19[group]),ch19to16[group]+cb19to17[group]+ch19to18[group]+-cb19to19[group] ))
Units: unit/Day

out from CB2[group]=MAX(0,IF THEN ELSE((ch2to0d2[group]+cb2to0d3[group]+ch2tol
[group]+ch2to2[group] ) >CB2[group], INTEGER(CB2[group]), Ch2to0d2[group]+ch2to0d3
[group]+cb2tol[group]+ch2to2[group] ) Units: unit/Day

out from CB20[group]=MAX(0, IF THEN ELSE((cb20to17[group]+ch20to18[group]+ch20to19
[group]+cb20to20[group]) >CB20[group], INTEGER(CB20[group]), Cb20to17
[group]+ch20to18[group]+ch20to19[group]+ch20to20[group] )) Units: unit/Day

out from CB3[group]=MAX(0,IF THEN ELSE((cb3to0[group]+ch3tol[group]+cb3to2[groupl+ch3to3
[group] ) >CB3[group], INTEGER(CB3[group]),cb3toO[group]+ch3tol[group]+ch3to2
[group]+ch3to3[group] ) Units: unit/Day

out from CB4[group]=MAX(0,IF THEN ELSE((cb4to1[group]+chdato2[group]+chbato3[group]+chatod
[group] ) >CB4[group] 1INTEGER(CB4[group]),cb4tol[group]+ch4to2[group]+ch4to3
[group]+cb4to4[group] )) Units: unit/Day

out from CB5[group]=MAX(0,IF THEN ELSE(( cb5to2[group]+chb5to3[group]+ch5tod[group]+ch5tos
[group] ) >CB5[group], INTEGER(CB5[group]), Ch5to2[group]+ch5to3[group]+ch5tod
[group]+cb5to5[group] ) Units: unit/Day

out from CB6[group]=MAX(0,IF THEN ELSE((cb6to3[group]+ch6to4[group]+ch6to5[group]+ch6tob
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[group])>CB6[group],INTEGER(CB6[group])
Eh6to3[group]+ch6tod[group]+chbtoSfgroup]+cbbtobgroup] )) Units: unitiDay

out from CB7[group]=IF THEN ELSE( CB7[group]<=0,INTEGER(CB7[group]) ,ch7to4[group]+ch7to5
[group]+chTto6[group]+ch7to7[group] ) Units: unit/Day

out from CB8[group]=MAX(0,IF THEN ELSE((ch8to5[group]+ch8to6[group]+ch8to7[group]+ch8to8
[group])>CB8[group],INTEGER(CB8[group])
,ch8to5[group]+ch8to6[group]+ch8to7[group]+chb8to8[group] )) Units: unit/Day

out from CB9[group]=MAX(0,IF THEN ELSE((ch9to6[group]+ch9to7[group]+ch9to8[group]+ch9to9
[group]) >CB9[group], INTEGER(CBY[group]) Lh9to6[group]+chto7[group]+ch9tod
[group]+ch9to9[group])) Units: unit/Day

percent of expire blood[group]=IF THEN ELSE(Total blood get from NBC[group]=0, 0 .(Expire blood
[group]7Total blood get from NBC[group])*100 ) Units: Dmnl

percent of expire blood all groups  IF THEN ELSE(get blood all group=0, 0 .(expire blood all
group/get blood all group)*100) Units: Dmnl

Qty on order[group]= INTEG (+order[group]-get from NBC[group],0) Units: unit

rand[0]=INTEGER(RANDOM UNIFORMd, 21, 0))

rand[B]=INTEGER(RANDOM UNIFORMd, 21, 1))

rand[A]=INTEGER(RANDOM UNIFORMd, 21,2 ))

rand[AB]=INTEGER(RANDOM UNIFORMd, 21,3 )) Units: Dmn

rand rt0[O]=IF THEN ELSE(Time<= 31,INTEGER(RANDOM NORMAKO, 4, 1.3851 10.9074,0 )) ,
IF THEN ELSE(Time<= 61, INTEGER(RANDOM NORMAL(0, 4, 1.255 10.8422 ,0)) 1
IF THEN ELSE(Time<= 92, INTEGER(RANDOM NORMAKO, 4, 1.4545 10.7856,0 )),
IF THEN ELSE( Time<=122, INTEGER(RANDOM NORMAKO, 4, 1.4958, 0.8379, 0)),
INTEGER(RANDOM NORMAKO, 4, 1.3819, 0.8278, 0)) ))))

rand rtO[B]=IF THEN ELSE(Time<= 31,INTEGER(RANDOM NORMAKO, 4, 1.44262 10.7164,0 )) , IF THEN
ELSE(Time<= 61, INTEGER(RANDOM NORMAKO, 4, 1.2823,0.6815 ,0)) , IF THEN ELSE(Time<=
92, INTEGER(RANDOM NORMAKO, 4, 1.7698 1 1.1183,0 ))IF THEN ELSE( Time<=122,
INTEGER(RANDOM NORMAKO, 4, 1.9658, 1.1059, 0)), INTEGER(RANDOM  NORMAKO, 4,
1.5044,0.8977,0))))))

rand rtO[A]=IF THEN ELSE(Time<= 31 INTEGER(RANDOM NORMAKO, 4, 1.6667 10.9684,0 )) , IF THEN
ELSE(Time<= 61, INTEGER(RANDOM NORMAL(0, 4, 1.6917, 0.8773 ,0)) 1 IF THEN ELSE(Time<=
92, INTEGER(RANDOM NORMAKO, 4, 1.1013 , 0.6717,0 ))/IF THEN ELSE( Time<=122,
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INTEGER(RANDOM NORMAKO, 4, 1.5556, 0.9132, 0)),INTEGER(RANDOM NORMAL(0, 4, 2.1194,

1.1351,0)) )))

rand rtO[AB]=IF THEN ELSE(Time<= 31 ,INTEGER(RANDOM NORMAL(0, 4, 1.3214,0.6118,0 )), IF THEN
ELSE(Time<= 61, INTEGER(RANDOM NORMAL(0, 4, 1.5484 11.3125 ,0)) 1IF THEN ELSE(Time<=

92, INTEGER(RANDOM NORMAL(0, 4, 1.6 ,1.1832,0)), IF  THEN

Time<=122,

INTEGER(RANDOM NORMAL(0, 4, 1.0345, 0.6258, 0)), INTEGER(RANDOM NORMAL(0, 4, 1.2,

0.8165,0))))))  Units: Dmnl

rand tL  rand rt19 rand 10
RANDOM NORMAL {RANDOM NORMAL(min,max,mean,stdv,seed)}

= rand 1t

xxxxxxxxxxx

return rate[group]=rt expire[group]+rt1[group]+rt10[group]+rtli[group]+rti2[group]+rtl3
[group]+rt14[group]+rtl5[group]+rtl6[group]+rtl7[group]+rtl8[group]+rt19[group]+rt2
[group]+1t20[group]+1t3[group]+rt4[group]+rt5[group]+rt6[group]+rt7[group]+rt8

[group]+rt9[group]  Units: "undefined**
It expire[group]= rtlto exp[group]+rt2to exp[group]+rt3d3{group] Units: unit/Day
rtin1[group]= DELAY FIXED (MAX(0,chltol [group]) ittime ,0) Units: unit/Day
rtin10[group]= DELAY FIXED (MAX(0,ch10to10[group]) it time ,0) Units: unit/Day
rtin11[group]= DELAY FIXED (MAX(0,ch1ltol1[group]) .t time ,0) Units: unit/Day
rtin12[group]= DELAY FIXED (MAX(0,ch12to12[group]) 1t time ,0) Units: unit/Day
it in13[group]= DELAY FIXED (MAX(0,cb13to13[group]),rt time ,0) Units: unit/Day
rtin14[group]= DELAY FIXED (MAX(0,ch14tol4[group]) ,rt time ,0) Units: unit/Day
it in15[group]= DELAY FIXED (MAX(0,ch15to15[group]) st time ,0) Units: unit/Day
rtin16[group]= DELAY FIXED (MAX(0,cb16to16[group]),rt time ,0) Units: unit/Day
rtin17[group]= DELAY FIXED (MAX(0,cb17to17[group]) Tttime ,0) Units: unit/Day
rtin18[group]= DELAY FIXED (MAX(0,ch18to18[group]),rt time ,0) Units: unit/Day
it in19[group]= DELAY FIXED (MAX(0,ch19to19[group]),rt time.0) Units: unit/Day
it in2[group]= DELAY FIXED (MAX(0,cb2to2[group]) it time ,0) Units: unit/Day
rtin3[group]= DELAY FIXED (MAX(0,cb3to3[group]) rttime ,0) :'. unit/Day
rtin4[group]= DELAY FIXED (MAX(0,cb4to4[group]) rttime ,0) Units: unit/Day
it in5[group]= DELAY FIXED (MAX(0,cb'5to5[group]) 1t time ,0) Units: unit/Day
it in6[group]= DELAY FIXED (MAX(0,cb6to6[group]) ,rttime ,0) Units: unit/Day
rtin7[group]= DELAY FIXED (MAX(0,ch7to7[group]),rit time ,0) Units: unit/Day
rtin8[group]= DELAY FIXED (MAX(0,ch8to8[group]) ,rttime ,0) Units: unit/Day
it in9[group]= DELAY FIXED (MAX(0,cb9to9[group]) it time ,0) Units: unit/Day

seed
rand 1t ( )



rttime= 0.5 Units: Day
rt1[group]=rt in1[group]+rt2tol[group]+rt3toL[group]+rtdtol [group] Units: unit/Day

rt10[group]=rt in10[group]+rt11to10[group]+rt12to10[group]+rt13to10[group] Units: unit/Day

rt10to7[group]= DELAY FIXED (MAX(0,ch10to7[group]) ,3,0) Units: unit/Day
rt10to8[group]= DELAY FIXED (MAX(0,ch10to8[group]) ,2,0) Units: unit/Day
rt10to9[group]= DELAY FIXED (MAX(0,cb10to9[group]) ,1,0) Units: unit/Day

rt11{group]=rt in11[group]+rti2tol1[group]+rt13to11[group]+rtldtol1[group] Units:

rt11to10[group]= DELAY FIXED ( MAX(0,cb11to10[group]) ,1,0) Units: unit/Day
rt11to8[group]= DELAY FIXED (MAX(0,cb11to8[group]) ,3,0) Units: unit/Day
rt11to9[group]= DELAY FIXED (MAX(0,cb11to9[group]) ,2,0) Units: unit/Day

rt12[group]=:rt in12[group]+rt13to12[group]+rtldto12[group]+rtl5to12[group] Units:

1t12to10[group]= DELAY FIXED ( MAX(0,cb12to10[group]) ,2,0) Units: unit/Day
rt12to11[group]= DELAY FIXED (MAX(0,ch12to11[group]) ,1,0) Units: unit/Day
rt12to9[group]= DELAY FIXED (MAX(0,cb12to9[group]),3,0) Units: unit/Day

rt13[group]=rt in13[group]+rtl4tol3[group]+rt15to13[group]+rtl6tol3[group] Units:

rt13to10[group]= DELAY FIXED (MAX(0,cb13to10[group]),3,0) Units: unit/Day
rt13to11[group]= DELAY FIXED (MAX(0,cb13to11[group]) ,2,0) Units: unit/Day
rt13to12[group]= DELAY FIXED (MAX(0,ch13to12[group]) ,1,0) Units: unit/Day

rt14[group]=rt in14[group]+rt15to14[group]+rtl6tol4[group]+rtl7tol4[group] Units:

rt14tol1[group]= DELAY FIXED (MAX(0,cb14to11[group]) ,3,0) Units: unit/Day
rt14to12[group]= DELAY FIXED (MAX(0,ch14to12[group]) ,2,0) Units: unit/Day
rt14to13[group]= DELAY FIXED (MAX(0,ch14to13[group]) ,1,0) Units: unit/Day

rt15[group]=rt in15[group]+rtL6tol5[group]+rtl7tol5[group]+rt18to15[group] Units:

rt15to12[group]= DELAY FIXED (MAX(0,cb15to12[group]) ,3,0) Units: unit/Day
rt15to13[group]= DELAY FIXED (MAX(0,cb15to13[group]) ,2,0) Units: unit/Day
rt15to14[group]= DELAY FIXED (MAX(0,ch15to14[group]) ,1,0) Units: unit/Day

rt16[group]=rt in16[group]+rt17to16[group]+rt18tol6[group]+rt19tol6[group] Units:

rt16to13[group]= DELAY FIXED (MAX(0,ch16to13[group]),3,0) Units: unit/Day
rt16tol4[group]= DELAY FIXED (MAX(0,cb16to14[group]) ,2,0) Units: unit/Day
rt16to15[group]= DELAY FIXED (MAX(0,ch16to15[group]) ,1,0) Units: unit/Day

rt17[group]=rt in17[group]+rt18tol7[group]+rt19tol7[group]+rt20tol7[group] Units:

rt17to14[group]= DELAY FIXED (MAX(0,cb17tol4[group]),3,0) Units: unit/Day
rt17to15[group]= DELAY FIXED (MAX(0,ch17to15[group]) ,2,0) Units: unit/Day
t17to16[group]= DELAY FIXED (MAX(0,cb17to16[group]),L,0) Units: unit/Day
rt18[group]=rt in18[group]+rt19to18[group]+rt20to18[group] Units: unit/Day

t18to15[group]= DELAY FIXED (MAX(0,ch18to15[group]) ,3,0) Units: unit/Day

unit/Day

unit/Day

unit/Day

unit/Day

unit/Day

unit/Day

unit/Day



rt18to16[group]= DELAY FIXED (MAX(0,ch18to16[group]) ,2,0) Units: unit/Day
rt18to17[group]= DELAY FIXED ( MAX(0,cb18tol7[group]) ,1,0) Units: unit/Day
rt19[group]=rt20to19[group]+rt in19[group] Units: unit/Day

rt19to16[group]= DELAY FIXED (MAX(0,cb19to16[group]) ,3,0) Units: unit/Day
rt19to17[group]= DELAY FIXED (MAX(0,cb19to17[group]) ,2,0) Units: unit/Day
rt19to18[group]= DELAY FIXED (MAX(0,cb19to18[group]) ,1,0) Units: unit/Day
rtld1[group]= DELAY FIXED (MAX(0,cb1to0d1 [group]) t time.O) Units: unit/Day
rtld2[group]= DELAY FIXED (MAX(0,ch1to0d2[group]) ,2,0) Units: unit/Day
rtld3[group]= DELAY FIXED (MAX(0,cb1to0d3[group]) ,3,0) Units: unit/Day

tlto exp[group]=rtldi[group]+rtld2[group]+rtld3[group] Units: unit/Day
rt2[group]=rt in2[group]+rt3to2[group]+rtdto2[group]+rt5to2[group] Units: unit/Day
rt20[group]= DELAY FIXED (MAX(0, Cb20to20[group]) .t time ,0) Units: unit/Day
rt20to17[group]= DELAY FIXED (MAX(0,ch20to17[group]) ,3,0) Units: unit/Day
1t20to18[group]= DELAY FIXED (MAX(0,cb20to18[group]) ,2,0) Units: unit/Day
rt20to19[group]= DELAY FIXED (MAX(0,ch20to19[group]) ,1,0) Units: unit/Day
rt2d2[group]= DELAY FIXED (MAX(0,ch2to0d2[group]) ,2,0) Units: unit/Day
rt2d3[group]= DELAY FIXED (MAX(0,cb2to0d3[group]) ,3,0) Units: unit/Day

rt2to exp[group]=rt2d2[group]+rt2d3[group] Units: unit/Day

rt2to1[group]= DELAY FIXED (MAX(0.ch2tol [group]) ,1,0) Units: unit/Day
rt3[group]=rt in3[group]+rtato3[group]+rtsto3[group]+rtbto3[group] Units: unit/Day
rt3d3[group]= DELAY FIXED (MAX(0,ch3to0[group]) ,3,0) Units: unit/Day
rt3to1[group]= DELAY FIXED (MAX(0,ch3tol [group]) ,2,0) Units: unit/Day
rt3to2[group]= DELAY FIXED (MAX(0,ch3to2[group]) ,1,0) Units: unit/Day
rtd[group]=rt in4[group]+rt5to4[group]+rtbtod[group]+rt7to4[group] Units: unit/Day
rtdto1[group]= DELAY FIXED (MAX(0,ch4tol [group]) ,3,0) Units: unit/Day
rtdto2[group]= DELAY FIXED (MAX(0,ch4to2[group]) ,2,0) Units: unit/Day
rtdto3[group]= DELAY FIXED (MAX(0,ch4to3[group]),1,0) Units: unit/Day
rt5[group]=rt in5[group]+rt6toS[group]+rt7to5[group]+rt8to5[group] Units: unit/Day
rtbto2[group]= DELAY FIXED (MAX(0,cb5to2[group]) ,3,0) Units: unit/Day
rt5to3[group]= DELAY FIXED (MAX(0,ch5to3[group]) ,2,0) Units: unit/Day
rt5to4[group]= DELAY FIXED (MAX(0,cb5to4[group]) ,1,0) Units: unit/Day
rt6[group]=rt in6[group]+rt7to6[group]4-rt8to6[group]+rt9to6[group] Units: unit/Day
rt6to3[group]= DELAY FIXED (MAX(0,ch6to3[group]),3,0) Units: unit/Day
rt6to4[group]= DELAY FIXED (MAX(0,ch6to4[group]) ,2,0) Units: unit/Day
rt6to5[group]= DELAY FIXED (MAX(0,cb6to5[group]) ,1,0) Units: unit/Day
rt7[group]=rt in7[group]+rt8to7[group]+rtdto7[group]+rtL0to7[group] Units: unit/Day
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rt7to4[group]= DELAY FIXED (MAX(0,cb7to4[group]) ,3,0) Units: unit/Day
rt7to5[group]= DELAY FIXED (MAX(0,cb7to5[group]) ,2,0) Units: unit/Day
rt7to6[group]= DELAY FIXED (MAX(0,ch7to6[group]), 1,0) Units: unit/Day
rt8[group]=rt in8[group]+rt10to8[group]+rt11to8[group]+rt9to8[group] Units: unit/Day
rt8to5[group]= DELAY FIXED (MAX(0,cb8to5[group]) ,3,0) Units: unit/Day
rt8to6[group]= DELAY FIXED (MAX(0,cb8to6[group]) ,2,0) Units: unit/Day
rt8to7[group]= DELAY FIXED (MAX(0,cb8to7[group]),1,0) Units: unit/Day
rt9[group]=rt in9[group]+rt10to9[group]+rtl1to9[group]+rtL2to9[group] Units: unit/Day
rt9to6[group]= DELAY FIXED (MAX(0,ch9to6[group]),3,0) Units: unit/Day
r9to7[group]= DELAY FIXED (MAX(0,cb9to7[group]) 12,0) Units: unit/Day
rt9to8[group]= DELAY FIXED (MAX(0,ch9to8[group]),1,0) Units: unit/Day

SAVEPER =TIME STEP  Units: Day [0,7]

subl[group]=IF THEN ELSE(rand[group]=1 ,CB1 [group] 1F THEN ELSE(rand[group]=2,CB2[group]
JF THEN ELSE(rand[group]=3,CB3[group] .IF THEN ELSE(rand[group]=4, CB4[group] 1IF
THEN ELSE(rand[group]=5,CB5[group] 1F THEN ELSE(rand[group]=6,CB6[group],IF THEN
ELSE(rand[group]=7, CB7[group], IF THEN ELSE(rand[group]=8,CB8[group],IF THEN ELSE
(rand[group]=9,CB9[group] IF ~ THEN  ELSE(rand[group]=10,CB10[group] ~ JF  THEN
ELSE(rand[group]=11,CB11[grcup].IF  THEN  ELSE(rand[group]=12,CB12[group] ,IF THEN
ELSE(rand[group]=13,CB13[group] 1F THEN ELSE(rand[group]=14,CB14[group] 1F THEN
ELSE(rand[group]=15,CB15[group] |F THEN ELSE(rand[group]=16,CB16[group] 1F THEN
ELSE(rand[group]=17,CB17[group] ,IF THEN ELSE(rand[group]=18,CB18[group] 1 IF THEN
ELSE(rand[group]=19,CB19[group] LB20[group]) )))))))))))))))))) Units: unit/Day

*rkkkkkkkkkkkkkkkkkkkkkkkkbkrkkkbkkkkrkk kb rk ik rkokkdhrkkkh ok kkrhhkkdkrdrbhrdrs

sub2[group]  sub20[group]w subi[group] sub
n[group] rand[group] rand = 1 subi CB1 sub2 CB2
20 1 rand =10 1 CB10 sub2 CB11 sub20

CB9

TIME STEP =0.03125 Units: Day [0,7]

to1[group]=INTEGER(IF THEN ELSE(WB2[group]<=0, 0 , WB2[group]) ) Units: unit/Day
t010[group]=INTEGER( IF THEN ELSE(WB11[group]<=0,0 , WB11[group] )) Units: unit/Day
t011[group]=INTEGER(IF THEN ELSE(WB12[group]<=0,0 , WB12[group] )) Units: unit/Day
t012[group]=INTEGER( IF THEN ELSE(WB13[group]<=0, 0,WB13[group])) Units: unit/Day
t013[group]=INTEGER(IF THEN ELSE(WB14[group]<=0, 0 , WB14[group] )) Units: unit/Day
to14{group]=INTEGER(IF THEN ELSE(WB15[group]<=0, 0 ,WB15[group] )) Units: unit/Day



t015[group]=INTEGER( IF THEN ELSE(WB16[group]<=0,0 ,WB16[group]

( )) Units: unit/Day
t016[group]=INTEGER(IF THEN ELSE(WB17[group]<=0, 0 WB17[group] )

( )

( )

) /

) Units: unit/Day

to17[group]=INTEGER(IF THEN ELSE(WB18[group]<=0,0 1IWB18[group] )) Units: unit/Day

to18[group]=INTEGER(IF THEN ELSE(WB19[group]<=0,0 1WB19[group] )) Units: unit/Day
t019[group]=INTEGER(IF THEN ELSE(WB20[group]<=0, 0, WB20[group] )) Units: unit/Day
t02[group]=INTEGER(IF THEN ELSE(WB3[group]<=0,0 1WB3[group])) Units: unit/Day
to3[group]=INTEGER(IF THEN ELSE(WB4[group]<=0, 0 1WB4[group])) Units: unit/Day
to4[group]=INTEGER( IF THEN ELSE(WB5[group]<=0,0 WB5[group])) Units: unit/Day
to5[group]=INTEGER(IF THEN ELSE(WB6[group]<=0, 0 1WB6[group])) Units: unit/Day
to6[group]=INTEGER(IF THEN ELSE(WB7[group]<=0,0 ,WB7[group])) Units: unit/Day
to7[group]=INTEGER(IF THEN ELSE(WB8[group]<=0,0 1WB8[group] )) Units: unit/Day
to8[group]=INTEGER(IF THEN ELSE(WB9[group]<=0,0 WB9[group] )) Units: unit/Day
t09[group]=INTEGER(IF THEN ELSE(WB10[group]<=0, 0, WB10[group] )) Units: unit/Day

Total blood get from NBC[group]= INTEG (  get blood[group],0) Units: unit

Total cross blood[group]= INTEG ( fill order[group], 0) Units: unit

Total crossblood[group]= CB1[group]+CB10[group]+CB11[group]+CB12[group]+CB13
[group]+CB14[group]+CB15[group]+CB16[group]+CB17[group]+CB18[group]+CB19[group]+C
B2[group]+CB20[group]+CB3[group]+CB4[group]+CB5[group]+CB6[group]+CB7[group]+CB8[g
roup]+CB9[group] Units: unit

Total order[group]= INTEG (order to NBC[group],0) Units: unit

Total return[group]= INTEG (return rate[group],0) Units: *‘undefined**

Total WB[group]=WB1[group]+WB2[group]+WB3[group]+WB4[group]+WB5[group]+WB6
[group]+WBT7[group]+WB8[group]+WB9[group]+WB10[group]+WB11[group]+WB12
[group]+WB13[group]+WB14[group]+WB15[group]+WB16[group]+WB17[group]+WB18
[group]+WB19[group]+WB20[group]-tune[group]  Units: unit

tune[group]“ INTEG (in tune[group],0)  Units: unit

tune decimal[group]=actual use[group]-use rate[group] Units: unit/Day

tuner[group]=MODULO(WB [group], 1)+MODULO(WB10[group],1)+MODULO(WB11
[group], 1)+MODULO(WB12[group],1)+MODULO(WB13[group],1)+MODULO(WB14[group],1)+
MODULO(WB15[group],1)+MODULO(WB16[group],1)+/CDULO(WB17[group],1)+MODULO(WB
18[group],1)+MODULO(WB19[group],1)+MODULO(WB20[group],1)+MODULO(WB2[group],1)+
MODULO(WB3[group],1)+MODULO(WB4[group],1)+MODULO(WB5[group],1)+MODULO(WB6[gr
oup],1 )+MODULO(WBT7[group], 1)+MODULO(WB8[group],1)+MODULO(WBI[group],1) Units: unit

Unfilled order[group]= INTEG (+order from doctor[group]-fill order[group],0) Units: unit
use rate[group]= usel[group]+usel0[group]+usell[group]+usel2[group]tusel3[group]+usels
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[group]+usel5[group]+usel6[group]+usel7[group]+usel8[group]+usel9[group]+use2[group]+
use20[group]+use3[group]+use4[group]+use5[group]+use6[group]+use7[group]+use8[group]+u
se9[group] Units: unit/Day

usel[group]=IF THEN ELSE(rand[group]=1,useP1[group] 1F THEN ELSE(rand[group]=2,useP20
[group] .IF THEN ELSE(rand[grcup]=3,useP19[group] ,IF THEN ELSE(rand[group]=4,
useP18[group],IF THEN ELSE(rand[group]=5,useP17[group] ,IF THEN
ELSE(rand[group]=6,useP16[group],IF THEN ELSE(rand[group]=7, useP15[group], IF THEN
ELSE(rand[group]=8,useP14[group],IF THEN ELSE(rand[group]=9,useP13[group] 1IF THEN
ELSE(rand[group]=10,useP12[group] .IF THEN ELSE(rand[group]=11,useP11[group],IF THEN
ELSE(rand[group]=12,useP10[group] .IF THEN ELSE(rand[group]=13,useP9[group] .IF THEN
ELSE(rand[group]=14,useP8[group] IF THEN ELSE(rand[group]=15,useP7[group],IF THEN
ELSE(rand[group]=16,useP6[group] ,IF THEN ELSE(rand[group]=17,useP5[group] .IF THEN
ELSE(rand[group]=18,useP4[group] .IF THEN ELSE(rand[group]=19,useP3[group] LiseP2[group])

)))))))))))))))))) Units: unitiDay

use 2 use20 usel use nfgroup]
rand[group] rand =1 usel useP1 subi=CB1 (usel CBI)
priority rand=10 use5 useP16

Used blood[group]= INTEG (actual use[group],0) Units: unit

used blood all group=SUM(Used blood[group!])  Units: unit

useP1[group]=INTEGER(MAX(0,IF THEN ELSE(actual use[group]=0 :OR: sub1[group]<=0, 0, IF
THEN ELSE(x [group] <=0, actual use[group] Bubi[group] )))) Units: unit/Day

useP10[group]=  INTEGER(MAX(0,IF THEN ELSE(x9[group]<=0 :OR: sub10[group]<=0, 0 .IF THEN
ELSE(x10[group]<=0, x9[group] Lsub10[group] )))) Units: unit/Day

useP11[group]= INTEGER(MAX(0,IF THEN ELSE(x10[group]<=0 :OR: subi 1[group]<=0, 0, IF THEN
ELSE(x11[group]<=0, x10[group] kubi 1[group] )))) Units: unit/Day

useP12[group]=INTEGER(MAX(0,IF THEN ELSE(x11[group]<=0 :OR: sub12[group]<=0, 0, IF THEN
ELSE(x12[group]<=0, x11[group] ,sub12[group])))) Units: unit/Day

useP13[group]= INTEGER(MAX(0,IF THEN ELSE(x12[group]<=0 :OR: sub13[group]<=0 10 1F
THEN ELSE(x13[group]<=0, x12[group] kub13[group] )))) Units: unit/Day

useP14[group]=  INTEGER(MAX( OJR-THEN ELSE(x13[group]<=0 :OR: subl4[group]<=0, 0 ,IF
THEN ELSE(x14[group]<=0, x13[group] ,sub14[group] )))) Units: unit/Day

useP15[group]=  INTEGER(MAX(0,IF THEN ELSE(x14[group]<=0 :OR:sub15[group]<=0,0 .IF THEN
ELSE(x15[group]<=0, x14[group] , sub15[group] ) ))) Units: unit/Day

useP16[group]=  INTEGER(MAX(0,IF THEN ELSE(x15[group]<=0 :OR: sub16[group]<=0, 0 .IF THEN
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ELSE(x16[group]<=0, x15[group], sub16[group]) ))) Units: unit/Day

useP17[group]= INTEGER(MAX(0, IF THEN ELSE(x16[group]<=0 :0R: subl7[group]<=0, 0 .IF THEN
ELSE(x17[group]<=0, x16[group], sub17[group] ) ))) Units: unit/Day

useP18[group]=  INTEGER(MAX(0,IF THEN ELSE(x17[group]<=0 :0R: sub18[group]<=0, 0, IF THEN
ELSE(x18[group]<=0,x17[group] 1subl18[group]) ))) Units: unit/Day

useP19[group]=  INTEGER(MAX(0,IF THEN ELSE(x18[group]<=0 :OR: sub19[group]<=0, 0 , IF
THEN ELSE(x19[group]<=0, x18[group] 1sub19[group] )))) Units: unit/Day

useP2[group]=INTEGER(MAX(0,IF THEN ELSE(x1[group]<=0 :OR: sub2[group]<=0, 0,IF THEN
ELSE(x2[group]<= 0, xL[group] 1sub2[group] ) ))) Units: unit/Day

useP20[group]=  INTEGER(MAX(0,IF THEN ELSE(x19[group]<=0 :OR: sub20[group]<=0, 0, IF THEN
ELSE(x20[group]<=0, x19[group], sub20[group] ) ))) Units: unit/Day

useP3[group]=INTEGER(MAX(0,IF THEN ELSE(x2[group] <=0 :OR: sub3[group]<=0,0, IF THEN
ELSE(x3[group] <=0,x2[group], sub3[group])))) Units: unit/Day

useP4[group]=INTEGER(MAX(0,IF THEN ELSE(x3[group]<= 0 :OR: sub4[group] <=0, 0, IF THEN
ELSE(x4[group]<= 0 1x3[group] Bub4[group] )))) Units: unit/Day

useP5[group]=INTEGER(MAX(0, IF THEN ELSE(x4[group]<=0 :OR: sub5[group]<=0, 0 , IF THEN
ELSE(x5[group]<=0, x4[group], sub5[group]) ))) Units: unit/Day

useP6[group]=INTEGER(MAX(0,IF THEN ELSE(x5[group]<=0 :OR: sub6[group]<=0, 0, IF THEN
ELSE(x6[group]<=0, x5[group] 1sub6[group]) ) )) Units: unit/Day

useP7[group]=INTEGER(MAX(0,IF THEN ELSE(x6[group]<=0 :OR: sub7[group]<=0, 0 1IF THEN
ELSE(x7[group]<=0, x6[group] L  7[group] )))) Units: unit/Day

useP8[group]=INTEGER(MAX(0,IF THEN ELSE(x7[group]<=0 :OR: sub8[group]<=0,0 , IF THEN
ELSE(x8[group]<=0, x7[group], sub8[group]) ))) Units: unit/Day

useP9[group]=INTEGER(MAX(0,IF THEN ELSE(x8[group]<=0 :OR: sub9[group]<=0, 0, IF THEN
ELSE(x9[group]<=0, x8[group], sub9[group]) ))) Units: unit/Day

waiting time[group]=0.04167  Units: Day

WB Inv[group]= MAX(0,Total WB[group]-tuner[group])  Units: unit

WB1[group]= INTEG (rtL[group]+tol[group]-c1[group]-expire[group], 0) Units: unit

WB10[group]= INTEG (rt10[group]+to10[group]-c10[group]-to9[group],int wh10[group]) Units: unit

WB11[group]= INTEG (rt11[group]+tol1[group]-c11[group]-to10[group],intwb11[group]) Units: unit

WB12[group]= INTEG (rt12[group]+to12[group]-c12[group]-to11[group],0) Units: unit

WB13[group]= INTEG (rt13[group]+to43[group]-c13[group]-to12[group],0) Units: unit

WB14[group]= INTEG (rtL4[group]+tol4[group]-c14[group]-to13[group],0) Units: unit

WB15[group]= INTEG (rt15[group]+to15[group]-c15[group]-to14[group],int wb15[group]) Units: unit

WB16[group]= INTEG (g16[group]+rt16[group]+to16[group]-c16[group]-tol5[group],int wh16[group])
Units: unit
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WB17[group]= INTEG (g17[group]+rt17[group]+to17[group]-c17[group]-to16[group],int wh17
[group])  Units: unit

WB18[group]= INTEG (g18[group]+rt18[group]+to18[group]-c18[group]-tol7[group],int wh18
[group])  Units: unit

WB19[group]= INTEG (g19[group]+rt19[group]+to19[group]-c19[group]-to18[group],int wh19
[group])  Units: unit

WB2[group]= INTEG (rt2[group]+to2[group]-c2[group]-tol [group],0) Units: unit

WB20[group]= INTEG (g20[group]+rt20[group]-c20[group]-to19[group],int wb20[group]) Units: unit

WB3[group]= INTEG (rt3[group]+to3[group]-c3[group]-to2[group],0) Units: unit

WB4[group]= INTEG (rt4[group]+to4[group]-c4[group]-to3[group],0) Units: unit

WB5[group]= INTEG (rt5[group]+to5[group]-c5[group]-to4[group],int wh5[group]) Units: unit

WB6[group]= INTEG (rt6[group]+to6[group]-c6[group]-to5[group],int wh6[group]) Units: unit

WBT[group]= INTEG (rt7[group]+to7[group]-c7[group]-to6[group],intwh7[group]) Units: unit

WB8[group]= INTEG (rt8[group]+to8[group]-c8[group]-to7[group],0) Units: unit

WB9[group]= INTEG (rt9[group]+to9[group]-c9[group]-to8[group],int wh9[group]) Units: unit

x1[group]=INTEGER(actual use[group]) - INTEGER(sub1 [group]) Units: unit/Day
x10[group]=INTEGER (x9[group])-INTEGER(sub10[group]) Units: unit/Day
x11[group]=INTEGER(x10[group])-INTEGER(sub11[group]) Units: unit/Day
x12[group]=INTEGER(x11[group])-INTEGER(sub12[group]) Units: unit/Day
x13[group]=INTEGER(x12[group])-INTEGER(sub13[group]) Units: unit/Day
x14[group]=INTEGER(x13[group])-INTEGER(sub14[group]) Units: unit/Day
x15[group]=INTEGER (x14[group])-INTEGER(sub15[group]) Units: unit/Day
x16[group]=INTEGER(x15[group])-INTEGER(sub16[group]) Units: unit/Day
x17[group]=INTEGER(x16[group])-INTEGER(sub17[group]) Units: unit/Day
x18[group]=INTEGER(x17[group])-INTEGER(sub18[group]) Units: unit/Day
x19[group]=INTEGER(x18[group])-INTEGER(sub19[group]) Units: unit/Day
x2[group]=INTEGER(x1 [group])-INTEGER(sub2[group]) Units: unit/Day
x20[group]=INTEGER (x19[group])-INTEGER(sub20[group]) Units: unit/Day
x3[gr"i ip]=INTEGER (x2[group])-INTEGER(sub3[group]) Units: unit/Day
x4[group]=INTEGER(x3[group])-INTEGER(sub4[group]) Units: unit/Day
x5[group]=INTEGER (x4[group])-INTEGER(sub5[group]) Units: unit/Day
x6[group]=INTEGER(x5[group])-INTEGER(sub6[group]) Units: unit/Day
x7[group]=INTEGER(x6[group])-INTEGER(sub7[group]) Units: unit/Day
x8[group]=INTEGER(x7[group])-INTEGER(sub8[group]) Units: unit/Day
x9[group]=INTEGER(x8[group])-INTEGER(sub9[group]) Units: unit/Day
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