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Abstract

Specierl Project Title .. Simulstion of Payathai I Blood

.

Bank System

Name Miss. Chawiwan Prapasirisulee

¥r. Nitivong Vongchanglaw

Special Project Advisor  Miss. Somsri Bunditvilati
Departhent . Applied Statistics
Acadamic Year 1991

National Blood Service Center of Thai Red Cross is the
most importan Blood supply for private and goverment hospitals
for medicinal tresment each day. These hosipital requests are
generally satified. However blood is the importaﬁt factor in
treatmentt which is no£ easily to find compare to snother stock
goods. If the request is too much the number of expired Blaad is
glso large, but for too few request, the lack in bhlood usage will
accure

Payathai 1 Hospital is = pvivate hospital that request
blood unit from Thai Red Cross. In this special problem we have

studied Payasthai | blood bhank to sesrch for the best policy to



request for Blood unit from the Thai Red Cross. By Computer
Simulation of .Paysthai Blood Bank System using Microcomputer 16
bit PC/AT. We present two policy. The first one we search faor
optimal amount in blood stock far eveéyday_use. The technician
‘willrequestbloodunits until * equal this point. The second policy
suggest to request equasl to yesterday blocod demand plus percent
of this,jdemand. The first policy benefits for will not have-any
lack of use by Blood group A order point = 12 B =15 AB = 8
0 = 25 subsequently. The disegvantage is the expire biuod is
vaiher‘ large. The second policy denefit for the expire Blood is
very few in 15 % buffer of use but this palicy is still have some

lack of use.
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Blood Bank Simulation Progrem Flow
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(=========== Blood Bank Simulation Program Listing z===z==z====z}
Progrem Projecty

Uses crt,doss

Const
Maxdate = 20% (¥ Whole Blood age ¥)
Maxlsize = 40964
Type
Bloodage = 1,.Maxdates
Bloodgnr = (A,B,AB,0)1
Bunit = Record
sEe ¢ words
wait: bytesg
Endy
Stock@ = array [1..Max@sizel of Bunitj
StkType = array [A..0] of StockQg
Ver
MaxStk ) t srrayfA..0] of bytet
U t Bunit;
Clock,mexclock 1 wordj
request ,demand,t 1 words
group 1 BloodGry
" BloodStk 1 Stktypes
front, rear . 1 arraylA..0] of integery
Sexp,Sleck,

Srequest ,Sdemand t arraylA..0] of wordi
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Stlack,Streq 1t arraylA..0] of wordg

tt 1+ integeri

ok 1 booleant

TaTexp,ToTlack,

ToTDem, ToTReq,Bexp 1 word}

OUTFILE t Texty

rr 1 realy

g 1stringl21;

(- Rendom number generator --—---===--- 3

var sum sreal §
i tintegery
begin \
sum3 =0.00%
for 1 3= 1 to 12 do sum:=sum+random;
normal 1= (sum-6.0) *¥sd+mean
ends
Function nedgex{meansreal) irealt
hegin {(pdf = lam¥exp(-lam¥t}
negexi= -Ln({random)¥mean
end;
Funct.ion ReqABiintegeri
const cdf t array [0..51 of real =(0.7413,0.8308,0.9303,0.9552,

|
0.9808,1.00)3
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var uni irealg

3+ integer;

begin

uni t=randomt

while uni > cdfCX] do inc(X)j

RegqAB t=x

ends

Function demABtintegery

const cdf: array C0..6]1 of real
(0.8830,0,9298,0,9532,0.9591,0.9766,0.9825,1.00) ¢
var uni srealg
Xt integery
begin
X1=0y
uni := random}
while uni > cdffX] do inc(X)}
DemAB :=x
end}
Function Dem@en{(grp:Bloodgr):integer;
var X 3 realg
begin.
Case grp of
0 ¢ x:= negex(2.72)}}

Bt x1= negex(1.50)¢

el
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ABt DemGen 1= DemABj
A x:= negex(1.46)
end;
if grp <> AB then Demgen :=round(xi
end}

Function ReqGen(grp:Bloodgr)sinteger;

var x trealg
begin
case grp of
0 1 x31= negex(3.26)3
B : 1= negex(2,38)%
A 1 1= mnegex (1.41)}
AB ¢ ReqGen:= RegABj;
end}
if grp <> AB then ReqGen := round(x);
ends

Procedure Sort(Grp:Bloodgr)}

var size,first,pass tintegers
Noexchg t1Booleang
tem tBunitg
begin

pass 3=1j size $=frontL[grpl-rearCgrpl+iy
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repeat,
Noexchg 1= Truej
for first 1= frontlgrpl to fronttgrp]+size-paaé-1 do
if BloadStkLgrp,firstl,.age < BloadStkigrp,first+il.age then
begin |
tem $= BloodStk[grp,firstls €Swap ¥
BloodStklLgrp,first] :1=BloodStklgrp,first+ils
BloodStkLgrp,first+1] s=temy
Noexchg 1= Falsej
end;
inc{pass)
unt il Noexchg
endy
Pracedure Add_Stk{(num:bytej grpiblaodgr)g
var i,last .3 integery
ur t real;
begin
for 1 3= rearlgrpl to rearlgrplinun do
if 1 > Max@size then write(#7)y
begin
ur t= normal{(3.5,2.10)%
u.age 1= shs(round(ur)+t)y
u.wait 1= 1}
BloodStk [grp,ils= ug

endj
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rearfgrpl 1=i}
inc(Srequestigrpl,num)}
Sort(grp)

end;

Procedure Del_Stk{(num : integer; grp :Bloodgr)j
var lack,last 3 integery
begin
last 1= frontl{grplinunmg
if last > Max@size then write(#7);
lack = Iast; rear{grpli
if lack > 0 then
begin
'front[gvp] 1=1 jrearfEgrpli=ij
inc{(SlacklCgrpl, lack)
end else front[grpl :1=last;
inc(Sdemand[érp],num);‘
end}
Procedure Skip_spoil(pos twordigrp ¢ bloodgr)
var i 3 integers
begin
far i 3= pos to rearfgrpl-1 do
begin
if i > Max@size then write (#7)}

BloadStkLgrp,i1 1= BloodStklgrplli+ilg
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if i> Max@size then i 1=1}
ends
dec({rearigrnl)i
" inc(Sexplgrpl)
end}
Pracedure Check_stk(grp~x bloodgr)
var i.exp ¢ integer }
begin
exp 1=03
for it= front{grpl to rearfgrpl do
begin
if BloodStkigrplLil.age > Mazdate then Skip_spoil(i,grp)}
if i> Mex@isize then write (#7)
end}
inc(Sexplgrpl,exp)
end;
procedure Stati
var k :BloodGrg
hegin
fo; k := A to 0 dao
begin
if not ok then begin
inc(ToTexp,Sexplkl)}
inc(TaTlLack,SLacklk1)}

inc{ToTDém,SDemandl[ k1)
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inc{ToTReq,SRequest[k1)
inc(stlacklfk1,S51lacklkl)

inc(Bexp,Sexplkl)}

inc(streqlfkl,Srequestlkl)y
gotoxy(29+9%ord(k),4)iWriteln(Sexplkl/63312)¢
gaotoxy(29+9%ord(k),5);Writeln(SLacklk1/633:2 )}

gotoxy(29+9¥%ord(k),6) tWriteln(MaxStkikitd )}

end
end}
gotoxy(64,4)Write(ToTexp/6:3:12)3
gotoxy(64,5)iWrite{ToTlack/6:1312)}
gotoxy(64,6) {Write(ToTDen/6:3:2) %
end}
Procedure Simula?e(group:ﬂlondgr);
ver i ¢ integery
res :integery
begin

Check_stk(group);

{ this request for Suitable amount in Stock (Policy 1)
rest=rearlgroupl-front{groupl+t}
request:=MaxStklgroupl-ress;

}

£ request:=oldem[graup]+round(oldem[gruup]*pepcent/100);

this request for Percént Used (Policy 2) 1}



119

if request > 0 then Add_stk(request,group)i
demand:= DemGen(group);
if demand > 0 then Del_stk(demand,Hroup)}
for t:=frontiLgroupl to rearlgroupl do
begin
inc(BloodStklgroup,il.agel
inc{BloodStkCgroup,il.wait)
end;
end}
Procedure Init(0K:boolean);
ver k i Bloodgry
size: wordj;

begin

MAXCLOCK 1=1803

clock 31=03%

gotoxy(40,2) jwrite( 'CLOCK')}
gotoxy(31,3)swrite(*A B AB
gutoxy(12,4);writa('Average Exp')t
gotaxy(iz,ﬁ);write('Averaga Lack')s
gotoxy(12,6)jwrite('Max Stock')t

ToTexp 1= 03

TaTlack 1= 0%

TaTDenm 1= 03

ToTReq 3= O3

0')s
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demand $1=03 request1=03}
for k 1= A to 0 do
begin
if ok then begin frontlkl] t=tjrearlkls=1 endg
Sdemandlkl $=0¢Srequestiklt=0}
Sexplk]l t=03S1lacklfk1t=03
fillchar(BloodStklkl,sizeof (stock@),#0)}
SdemandCk] 1=03
S;equest[k]8=01
if rearlkl > 2500 then hegin
size 3= rearfkl~frontlkl+1g
move(BloodStk[k,front[k]],BloodSbkEk.l].size*sizeof(ﬂunit));1
frontlkls=1grearlkli=size}
end
end}

ends

Begin

randomizey

assign(OUTFILE, 'OUT.DAT');

ClrScrsg

{ This code Segment for Suitable smount in Stock
gotoxy(1,10)3

write ('Max Stock A : '); readln(MaxStkLAl)j

write ('Max Stock B ¢ ')t readln{(MaxStk[B1)}
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write (*'Max Stock ABt ')t readin(MaxStkLABl)i

write ('Max Stock 0 ¢ ')jreadln ( MaxStk[01);

{ This code Segment for Percent Used Palicy (Policy 2)
write ('Percent ')iresdlin{percent)i

}

{$1-3

append(outfile);

($1+}

if I0Result <> 0 then rewrite{outfile)}
fillchar(Stlack,sizeof(stlack),#0)}
fillchar(Streq,sizeaf(streq),#0);

Bexp:=0¢

For tt 1= 1 to 20 do begin

ok = tt = 03

init{truels

for ¢t 8= 1 to MAXCLOCK do

begin
randomize;
for group 3= A to 0 do Simulate{grouplt
gotoxy(48,2) jwrite(t13)}

end}

stat;

Ends
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tti=tt¥6y
for group = A to 0 do begin

case group of

B:g:='B '}

AB:g:='AB'}

0 sg1='Q * /
end;
writeln(gutfile, ' Max ',8,' = ', Maxstkigroupl, ' Av Lack ', :'= *,

Stlackigroupl/tt:532,' Av Req ',d€,' = ',StreqCgroupl/ttt5:2)g

ends
writeln{outfile, ' Expire ‘',Bexp/(tt)t1512)¢
close(outfile);

End.
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