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PROGRAM (1)

SINGLE SERVER CASE

Type

    ar= array[0..100] of real;

VAR

    awt, avg , pis , avt, atcss  :real;

ac,pa ,pac,cs,ps,psc,ra,rs,tswq,tcss,idle:ar;

    x,y,s,a,sc,tse,tsb,atc,sima,sims:array[0..100] of integer;

    k,r,i,j,l,t,u,c,e,f,d,m,sums,suma,countidle:integer;

    sumsims,sumtswq,sumtcss,sumidlet:real;

procedure rand (var ar1:ar);

var

    v:integer;

begin

    Randomize;

    v:=1;

repeat

      ar1[v]:=Random(100)/100;

     inc(v);

until v>t;

END;

BEGIN   

    AC[0]:=0;SC[0]:=0;PSC[0]:=0;x[0]:=0;Y[0]:=0;TSE[0]:=0;SIMA[0]:=0;

    sumsims:=0;sumtswq:=0;sumtcss:=0;sumidlet:=0;atc[0]:=0;

    writeln(' ENTER THE NUMBER OF TIME BETWEEN ARRIVAL:’);

    read(k);

    writeln('ENTER OF SERVICE TIME);

    read( r); 

    writeln('ENTER THE NUMBER OF SIMULATION:’);
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    read(t);

    for i:=1 to k do

begin

   writeln('enter arrival time’);

   read(a[i]);

   ac[i]:=ac[i-1]+a[i];

   pa[i]:=1/k;

   pac[i]:=pac[i-1]+pa[i];

end;

   for j:=1 to r do

begin

   writeln('enter service time’);

   read(s[j]);

]   sc[j]:=sc[j-1]+s[j];

   sums:=sums+s[j];

end;

   for j:=1 to r do

begin

   ps[j]:=s[j]/sums;

   psc[j]:=psc[j-1]+ps[j];

end;

   rand(ra);

   rand(rs);

   for l:= 1 to t do

begin

   for i:=1 to  k do

   if (ra[l]>pac[i])  and (ra[l]<=pac[i+1] )then sima[l]:=a[i];

   writeln(sima[l]);

end;

   for l:=1 to t do

begin
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   for j:= 1 to r do

   if( rs[l]>psc[j]) and (rs[l]<=psc[j+1]) then sims[l]:=s[j];

end;

   for l:=1 to t do

begin

   if l=1 then atc[l]:=0 

else

   atc[l]:=atc[l-1]+sima[l];

   if atc[l]>(sima[l-1]+sims[l-1]) then tsb[l]:= atc[l]

   else tsb[l]:=sima[l-1]+sims[l-1];

   tswq[l]:=atc[l]-tsb[l];

   tse[l]:=tsb[l]+sims[l];

   if tse[l]>atc[l] then tcss[l]:= tse[l]-atc[l] 

else

   tcss[l]:=atc[l]-tse[l];

   if tsb[l]>tse[l-1] then idle[l]:=tsb[l]-tse[l-1]  

else

   idle[l]:=tse[l]-tsb[l];

   sumsims:=sumsims+sims[l];

   sumtswq:=sumtswq+tswq[l];

   sumtcss:=sumtcss+tcss[l];

   sumidlet:=sumidlet+idle[l];

end;

   awt:=sumtswq/t;

   pis:=sumidlet/tse[t];

   avt:=sumsims/t;

   atcss:=sumtcss/t;

   for l:=1 to   t do

begin

   writeln(‘UNIT  NO:’,l,' ',’SIMA’,sima[l],' ',’SIMS’,sims[l],' ',’ATC’,atc,’TSB’ tsb[l]);

writeln(‘TSWQ’,’  ’,tswq[l],' ',’TSE’,tse[l],' ',’TCSS’,tcss[l],' ',’IDLE’,idle[l]);
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   writeln;

End;

   writeln( awt,' ', pis,' ',avt,' ',atcss);

   readln;readln;

end.

Where:

Sima: Simulating arrival time.

Sims: Simulating service time.

Tsb:Time service begin.

Tswq: Time units wait in the queue.

Tse: Time service end.

Tcss: Time  units spend in system.

Idle: Idle time .

Awt: Average waiting time.

Pis: Prpbability of idle server.

 Act: Average service time.

ATCSS: Average time units spend in system.
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PROGRAM(2)

MULTIPLE SERVER CASE

TYPE

ar=array[0..100]of integer;

    arr=array[0..10,0..10]of integer;

    arra=array[0..100]of real;

    ara=array[0..10,0..10]of real;

VAR

    i,j,u,l,c,t,d,b,sumtiq :integer;

    cta,a,m,mint,minc,sima,max,tiq:ar;

    st,tse,tsb,se,s,sc,min:arr;

    pa,pac,rars:arra;

ps,psc:ara;

procedure rand (var ar1:arra);

VAR

    v:integer;

BEGIN

    Randomize;

    v:=1;

repeat

    ar1[v]:=Random(100)/100;

    inc(v);

until   v>t;

END;

BEGIN       

    minc[C+1]:=1;PS[I,0]:=0;PSC[I,0]:=0;PA[0]:=0;PAC[0]:=0  ;min[i,0]:=0;

    SC[I,0]:=0;  AC[0]:=0;CTA[1]:=0;

    writeln('ENTER THE NUMBER OF THE SERVUCE CENTER’);

    read(c )

    writeln('ENTER THE NUMBER OF ARRIVAL');

    read (r );
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    wrireln('ENTER THE NUMBER OF SIMULATION');

 read(t );

     for i:=1 to c do

BEGIN

    writeln('ENTER THE  NUMBER OF SERVICE NUMBER');

read(m[i]);

END;

    for b:= 1 to r do

BEGIN

    writeln('ENTER ARRIVAL TIME');

    read(a[b]);

writeln (‘INTER THE PROBABILITY OF INTER ARRIVAL TIME);

readln(pa[b]);

   pac[b]:=pac[b-1]+pa[b];

END;

Rand(a);

 For i:=1 to c do

BEGIN

      for b:= 1 to d do 

BEGIN

if (ra[l]>pac[b]) and (ra[L]<=pac[b+1]) then

BEGIN

    sima[l]:=a[b];

    cta[L]:=cta[l-1]+sima[L];    

END;

END;

END;

     for i:=1 to c do

     for j:=1 to m[i] do

BEGIN

    writeln('ENTER SERVICE TIME’);
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    read(s[i,j]);

    sc[i,j]:=sc[i,j-1]+s[i,j];

   writeln(‘ENTER THE PROBABILITY OF SERVICE TIME’);

  readln(ps[i,j]);

psc[i,j]:=psc[i,j-1]+ps[i,j];

END;

     rand(rs);

    ps[i,0]:=0;

       for i:=1 to C do

        for l:=i to i do

BEGIN

   for j:=1 to m[l] do

BEGIN

    if  ((rs[l]>psc[l,j-1]) and (rs[L]<=psc[l,j])) then

BEGIN

   st[l,l]:=s[i,j];

   tsb[l,l]:=cta[l];

   tse[l,l]:=tsb[l,l]+st[l,l];

   min[l,l]:=tse[l,l];

END;

END;

END;  

 min[i,0] :=0;  

   for l:= c+1 to t do

BEGIN

     for u:=1 to l-1 do

   if min[minc[l],u]>min[minc[l],u-1] then mint[u]:=min[minc[l],u]

else

   mint[u]:=min[minc[l],u-1];

for i:=minc[l] to minc[l] do
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BEGIN

   if ((rs[l]>psc[minc[l],j-1]) and (rs[l]<=psc[minc[l], j]))then

BEGIN

   st[minc[l],l]:=s[minc[l],j];

   if cta[l]> mint[u]then tsb[minc[l],l]:=cta[l]

   else    tsb[minc[l],l]:=mint[u];

   tse[minc[l],l]:=tsb[minc[l],l]+st[minc[l],l];

   min[minc[l],l]:=tse[minc[l],l];

  END;

END;  

   if tse[minc[l],l]<=cta[l+1] then minc[l+1]:=minc[l]

else

begin

   if minc[l]=c then    minc[l+1]:=1

else

   minc[l+1]:= minc [l]+1 ;   

END;

 END;

       for i:=1  to   c   do

    for l:=1  to   t    do

BEGIN

 If tse[I,l]>0 then tiq[l]:=tsb [i,l]-cta[l];

  writeln(‘TIQ:’,tiq);

END;

    for i: 1 to t do

   sumtiq:=tiq[l-1]+tiq[l];

for i := 1 to c do

 st[t+1,i]:=0;

 for I := 1 to c  do

BEGIN

 for i : 1 to t   do
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st[t+1,i]:=st[t+1,i]+st[i,l];

END;

    for i := 1 to c  do

    for  l: 1 to   t    do

BEGIN

        if (tsb[I,l] =0) and (st[i,l]=0) and (tse[i,l]=0) then

         write(‘ ‘,’ ‘,’ ‘);

       else

BEGIN

   writeln (‘units ‘,l,’ ‘,’ENTER SERVER’,I,’ ‘); 

   write(‘TSB’,tsb[i,l],’ ‘);

   write(‘ST’,st[i,l],’ ‘);

   write(‘TSE’,tse[i,l],’ ‘);

  writeln;

END;

END;

     for i :1 to c do

 BEGIN

      ast[i]:=st[t+1]/t;

      writeln(‘AVERAGE SERVICE TIME FOR SERVER’,i,’=’,ast[i]);

END;

Atiq:=sumtiq/t;

Writeln(‘ATIQ’,atiq);

   readln;readln;

END.

Where:

Tse: Time service begin.

St: Service time.

Tse: Time service end.

Ast: Average service time.

Atiq:Average time in the queue.
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PROGRAM(3)

POISSON DISTRIBUTION

Type

         ar=array[1..100]of integer;

         arr=array[1..100]of real;

VAR

         r,i,sum,fact:integer;

         a:ar;                       avg,pow :real;       pa:arr;

         function factorial(n:integer):integer;

BEGIN

         if n=1 then factorial:=1

         else  factorial:=n*factorial(n-1);

END;

         function power(m:real;s:integer):real;

VAR

         j:integer;                l:real;

BEGIN

         j:=1; power:=1;

          repeat

               l:=l*m;

               power:=l;

               j:=j+1;

         until  j>s;

END;

BEGIN                        Sum:=0;      pac[0]:=0;

        writeln('enter the number of arrival);

        readln( r) ;

        for i:=1 to r do

BEGIN

        writeln('enter Interarrival’);

        read(a[i]);
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        sum:=sum+a[i];

END;

        avg:=sum/r;

        for i:=1 to r do

BEGIN

       fact:=factorial(i );

       pow:=power(avg,i);

       pa[i]:=(exp(-avg)*pow)/fact;

       pac[i]:=pac[i-1]+pac[i];

END;

        readln; readln;

END.

PROGRAM(4)
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EXPONENTIAL DISTRIBUTION

VAR

     i,k,sum:integer;

     avg:real;

     a:array[1..100]of integer;

     ps,psc:array[0..100]of real;

BEGIN                     psc[0]:=0;

        writeln('ENTER :K;(' 

        readln(k);

       for i:=1 to k  do

BEGIN

       writeln('ENTER  TIME BETWEEN ARRIVAL );

      read(a[i]);

     sum:=sum+a[i];

END;

     avg:=sum/k;

     writeln(avg);

     for i:=1 to k  do

BEGIN

     ps[i]:=avg*(exp(-avg*a[I]));

     psc[i]:=psc[i-1]+ps[i];

END;

     for i:= 1 to k  do

BEGIN

     writeln(ps[i]);

     writeln(psc[i]);

END;

     readln;readln;

END.
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PROGRAME(5)

RANDOM  NUMBER GENERATION

TYPE

        ar=array[0..100]of integer ;

        arr=array[0..100]of real;

VAR

      a,c,i,t:integer;

      x:ar;

      r:arr;

BEGIN 

      writeln('ENTER A:B:X[O]’);

      readln(a);

       readln(c);

      readln(x[0]);

      writeln('ENTER THE NUMBER OF SIMULATION’);

      readln(t );

      for i:=1 to t  do

BEGIN

      x[i]:=(a*x[i-1]+c)  mod 100;

      r[i]:=x[i]/100;

END;

      for i:=1 to  t  do

      writeln(r[i]);

      readln;readln;

END.
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