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#i ncl ude <i ostream h>

#incl ude <stdlib. h>

#i ncl ude <stdio. h>

#incl ude <tine. h>

#i ncl ude <fstream h>

#incl ude <string. h>

/* Structs */

typedef struct varTabl eStruct

{
char var Nang[ 10] ;

int val ue;

} varTabl eStruct;

typedef struct condStruct

{
char var[10];
int set;
int equal;

} condStruct;

typedef struct jobStruct

{
char var[10];
int set;

} jobSruct;

typedef struct instruction
{
condStruct cond;
condStruct cond2;

int andor;

jobStruct job;

} instruction;



typedef struct process {
instruction ins[50];
int pointer;
int our;
int other;

} process;

int getRand();

int readSol ution(ifstrean& data, process& producer, process& consuner);

voi d runsol uti on(process producer, process consuner,int& i sMitual Ex, int & i sDeadLock) ;
voi d set Sol uti onDef aul t s( process& producer, process& consuner);

voi d set Var Def aul t s(process& producer, process& consuner);

void runlnstruction(instruction ins, int& pointer, process proc);

int getVar(char* nane);

var Tabl eStruct* get Var Tabl e(char* nane) ;

var Tabl eStruct varTabl e[] = {

{ "prod_lock" , 0},
{ "cons_lock" , 0},
{ "ts" , 01},
{ "true" , 11},
{ "size" , 31,
{ "flag" , 01},
{ "flagl" , 01,
{ "flag2" , 01,
{ "turn" , 11},
{ "accu" , 01},
{ "junp” , 01},
{ "end" , 0}

char* strrsts(char* str, char* sub)

char* addr;

for (int i=0; i< strlen(sub); i++)



addr = strrchr(str, sub[i]);
if (laddr)
return NULL;
if (i>0)
{
if (strladdr- str -1] != sub[i-1])

return NULL;

return addr;

int nain()

process producer, CONSUITEr;

/* Set the seed */
srand( (unsigned) time(NLL));

i fstreamdat a("/ df s/ user/ ashi rdel / cs431/ Csp. dat");

int solution = 1;

whil e (readSol ution(data, producer, consurer))

{
cout << "\nSALUTI AN " << sol ution++ << end! ;
int isMitual Ex=0, isDeadlLock=0;

for (int s=0; s<B0;s++)

{

set Var Def aul t s( pr oducer, consuner) ;

cout << "RWN' << s+]1 << " "

runsol uti on(producer, consuner, isMitual Ex, isDeadlLock);
}
if (isMitual Ex)

cout << "*** V| QLATE MUTUAL EXQLUSI N ***" << endl ;
i f (i sDeadLock)



cout << "*** M QLATE BONDED W T

*xx" << endl ;

if ('isMitual Ex & !i sDeadLock)

cout << "Fx*

return O;

int getRand()

{

OQORRECT SALUTI AN ***" << end! ;

if (rand() < RAND MAX 2)

return O;

el se

return 1;

voi d set Sol uti onDef aul t s( process& producer, process& consuner)

{

for (int c=0; c<b0;

{

st rcpy( producer .
producer.ins[c].
producer.ins[c].
st rcpy( consurrer .
consuner. i ns[c].

consuner. i ns[c].

st rcpy( producer .
producer.ins[c].
producer.ins[c].
st rcpy( consurer .
consuner. i ns[c].

consuner. i ns[c].

producer.ins[c].

consuner. i ns[c].

c+t)

ins[c].cond.var,"true");
cond. set = 1;

cond. equal = 1,
ins[c].cond.var,"true");
cond. set = 1;

cond. equal = 1,

ins[c].cond2. var,"true");
cond2. set = 1,

cond2. equal = 1,
ins[c].cond2. var,"true");
cond2. set = 1,

cond2. equal = 1,

andor

I
e

andor

I
e



producer. our = 1;

producer . ot her = 2;

consuner. our = 2;

consuner. other = 1,

voi d set Var Def aul t s(process& producer, process& consuner)

{

var Tabl e[ 4] . val ue

I
e L o @«

var Tabl e[ 5] . val ue

var Tabl e[ 6] . val ue

var Tabl e[ 7] . val ue =

varTabl [ 8] . val ue = 1;

var Tabl e[ 9] . val ue = 0;

int readSol ution(ifstrean& data, process& producer, process& consuner)

char tenp[64];
char job[64];

char cond[ 64];

data.getline(tenp, 64);

if ( strncnp(tenp, "end', 3) == 0)

return O;

if ( strncnp(tenp, "solution", 8) !=0)
{
cout << "error in file" << endl;

exit(1);

set Sol ut i onDef aul t s(producer, consurer) ;
int ins =0
while (1)
{
data. getline(tenp, 64);



if (strncnp(tenp, "end",3) == 0)

br eak;

char* addr = strrchr(tenp, ',"');
if (!addr)
{
cout << "error infile, line ="<<tenp << endl;

exit(1l);

strncpy(job, tenp, (size_t) (addr - tenp));
job[(addr - tenp)] =0;

strcpy(cond, (const char*) (addr + 1));

[* Pars J@Bs */

if (strncnp(job, "lock", 4) == 0)

{
strcpy(producer.ins[ins].job.var,"prod_|l ock");
producer.ins[ins].job.set = 1;
strcpy(consuner . ins[ins].job.var,"cons_| ock");
consuner.ins[ins].job.set = 1;

}

else if (strncnp(job, "ts", 4) = 0)

{
strcpy(producer.ins[ins].job.var,"ts");
producer.ins[ins].job.set = 1;
strcpy(consuner.ins[ins].job.var,"ts");
consuner.ins[ins].job.set = 1;

}

else if (strncnp(job, "cs", 2) == 0)

{

strcpy(producer.ins[ins].job.var,"junp");

producer.ins[ins].job.set = 0;

strcpy(consurer . ins[ins].job.var,"junp");
consuner.ins[ins].job.set = 0;

i Nns++;



st rcpy(producer.ins[ins].job.var,"accu");

producer.ins[ins].job.set = 4;

st rcpy(consuner.ins[ins].job.var,"accu");
consurner.ins[ins].job.set = 4

i ns++;

st rcpy(producer.ins[ins].job.var,"accu");

producer.ins[ins].job.set = 2;

st rcpy(consuner.ins[ins].job.var,"accu");
consuner.ins[ins].job.set = 3;

i ns++;

st rcpy(producer.ins[ins].job.var,"size");

producer.ins[ins].job.set =5;

st rcpy(consuner.ins[ins].job.var,"size");

consuner.ins[ins].job.set = 5;

}
el se
{
char var[10];
char* varAddr = strrchr(job, '=");
if (!varAddr)
{
cout << "error infile, job ="<<job << endl;
exit(1);

}
strncpy(var, job, (size_t) (varAddr - job));
var[varAddr - job] = 0;

st rcpy(producer.ins[ins].job.var,var);

st rcpy(consuner.ins[ins].job.var,var);

int set;
if (strncnp((char*)(varAddr + 1), "our",3) == 0)
set = 6;

el se



if (strncnp((char*)(varAddr + 1), "other",5) == 0)
set =7,

el se

set *((char*)(varAddr + 1)) - '0';
producer.ins[ins].job.set = set;

consuner.ins[ins].job.set = set;

varAddr = strrchr(var, '_");
if (varAddr)
{
if (strncnp(((char*)(varAddr + 1)),"our",3) == 0)
{
varAddr[Q0] ="'1";
varAddr[1] = 0O;
strcpy(producer.ins[ins].job.var,var);
varAddr[Q] ="'2";
varAddr[1] = 0;
strcpy(consurer.ins[ins].job.var,var);
}

if (strncnp(((char*)(varAddr + 1)),"other",5) == 0)

{
varAddr[Q] ="'2";
varAddr[1] = 0;
strcpy(producer.ins[ins].job.var,var);
varAddr[Q0] ="'1";
varAddr[1] = 0O;
strcpy(consurer.ins[ins].job.var,var);
}

/* Pars Conditions */
if (strncnp(cond, "1", 1) == 0)
{
strcpy(producer.ins[ins].cond. var,"true");

producer.ins[ins].cond. set = 1,



st rcpy(consuner.ins[ins].cond. var, "true");

consuner. i ns[ins].cond. set = 1;

el se

int offset = O

char var[10];

char* varAddr = strchr(cond, '=');

if (!varAddr)

{
cout << "error in file, cond = "<< cond << endl;
exit(1);

}

char* not Equal = strchr(cond, '!');

if (notEqual &% (notEqual == (varAddr - 1)))
{

producer . i ns[i ns]. cond. equal

Il
o

consuner . i ns[i ns] . cond. equal

Il
o

offset = 1,

strncpy(var, cond, (size_t) (varAddr - cond));

var[varAddr - cond - offset] = 0;

st rcpy(producer.ins[ins].cond. var, var);

st rcpy(consuner. i ns[ins].cond. var, var);

int set;

if (strncnp((char*)(varAddr + 1), "our",3) == 0)
set = 6;

el se

if (strncnp((char*)(varAddr + 1), "other",5) == 0)
set =7,

el se

set *((char*)(varAddr + 1)) - '0';



producer.ins[ins].cond. set = set;

consuner. i ns[ins].cond. set = set;
varAddr = strchr(var, '_');
if (varAddr)
{
if (strncnp(((char*)(varAddr + 1)),"our",3) == 0)

{
var Addr [ O]

1

var Addr[ 1] (08

st rcpy(producer.ins[ins].cond.var,var);

var Addr[ Q] ‘2,

var Addr[ 1] 0;

strcpy(consuner. i ns[ins]. cond. var, var);

if (strncnp(((char*)(varAddr + 1)),"other",5) == 0)

{
var Addr [ O]

Lo

var Addr [ 1] 0;

st rcpy(producer.ins[ins].cond.var,var);

var Addr[ Q] "1,

var Addr[ 1] 0;

strcpy(consuner. i ns[i ns]. cond. var, var);

}
}
char* andor = strrchr(cond, '|");
if (andor)
{
consuner. i ns[ins].andor =1,
producer.ins[ins].andor =1,
}
el se
{

andor = strchr(cond, '&);
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if (andor)
{
of fset =0;

char* cond2 = (char*) (andor + 1);

char* varAddr = strchr(cond2, '=");

if (!varAddr)

{
cout << "error in file, cond2 = "<< cond2 << endl;
exit(1);

}

char* not Equal = strchr(cond2, '!");

if (notEqual &% (notEqual == (varAddr - 1)))
{
producer . ins[ins].cond2. equal = O;
consuner. i ns[i ns] . cond2. equal = 0O;

offset = 1,

strncpy(var, cond2, (size t) (varAddr - cond2));

var[varAddr - cond2 - offset] = 0;

st rcpy(producer.ins[ins].cond2. var, var);

st rcpy(consuner. i ns[ins].cond2. var, var);

int set;

if (strncnp((char*)(varAddr + 1), "our",3) == 0)
set = 6;

el se

if (strncnp((char*)(varAddr + 1), "other",5) == 0)
set =7,

el se

set *((char*)(varAddr + 1)) - '0';

producer.ins[ins].cond2. set = set;

consuner. i ns[ins].cond2. set = set;

11



varAddr = strchr(var, '_');

if (varAddr)
{
if (strncnp(((char*)(varAddr + 1)),"our",3) == 0)
{
varAddr[Q0] ="'1";
varAddr[1] = 0O;
st rcpy(producer.ins[ins].cond2. var,var);
varAddr[Q] ="'2";
varAddr[1] = 0;
strcpy(consuner . i ns[i ns]. cond2. var, var);
}

if (strncnp(((char*)(varAddr + 1)),"other",5) == 0)

{
varAddr[Q] ="'2";
varAddr[1] = 0;
st rcpy(producer.ins[ins].cond2. var,var);
varAddr[Q0] ="'1";
varAddr[1] = 0O;
strcpy(consuner . i ns[ins]. cond2. var, var);
}
}
}
}
i ns++;
}
producer.ins[ins].job.var[0] = NULL,;
consuner.ins[ins].job.var[0] = NULL;

return 1;

int getVar(char* nane)

{
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int c=0;

do
{
if (strncnp(varTabl e[ c].varNane, "end", 3) == 0)
return -1;
if (strcnp(nane, var Tabl e[ c] . var Nane) == 0)
return var Tabl e[ c] . val ue;
} whil e(++c);
return -1;

var Tabl eStruct* get Var Tabl e(char* nane)

{
int c=0;
do
{
if (strncnp(var Tabl e[ c].varNane, "end", 3) == 0)
return NULL;
if (strcnp(nane, var Tabl e[ c] . var Nane) == 0)
return &arTabl e[ c];
} while (+c);
return NULL;
}

voi d runsol ution(process producer, process consuner,int& i sMitual B, int& i sDeadLock)

{

int counter = 0;

producer . poi nter = consuner. poi nter = 0;

while ( (producer. pointer >=0 || consuner.poi nter >=0) &

counter <= 1000)

if (getRand())
{

i f (producer. pointer >=0)

{
13



runl nstructi on(producer. i ns[ producer. poi nter],

producer . poi nter, producer);

counter ++;
}
}
el se
{
if (consuner. pointer >= 0)
{
runl nstructi on( consuner. i ns[ consuner. poi nter],
consuner . poi nter, consuner);
counter ++;
}
}

if (counter >=1000)
i sDeadLock = 1;

else if (getVar("size") !'=3)
i sMitual Ex = 1;

cout << "SIZE =" << getVar("size") << " "

<< "QONTER = "<< counter << endl;

void runlnstruction(instruction ins, int& pointer, process proc)

{
var Tabl eSruct* thl;

if (ins.job.var[0] == 0)
{
pointer = -1,

return;

int conditionl =0, condition2 = 0;

if (ins.cond. equal == 1)
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if (ins.cond.set == 6 & get Var (i ns. cond. var) == proc. our)

condi tionl =1;

else if (ins.cond.set == 7 & get Var (i ns. cond. var) == proc. ot her)
condi tionl =1;

else if (getVar(ins.cond.var) == ins.cond.set)

conditionl = 1;

}
el se
{
if (ins.cond.set == 6 & get Var (i ns. cond.var) != proc. our)
condi tionl =1;
else if (ins.cond.set == 7 & get Var(ins.cond.var) != proc.other)
condi tionl =1;
else if ((ins.cond2.set <3) &% (getVar(ins.cond.var) !=ins.cond.set))
conditionl = 1;
}
if (ins.cond2.equal == 1)
{
if (ins.cond2.set == 6 & get Var (i ns. cond2. var) == proc. our)
condi tion2 =1;
else if (ins.cond2.set == 7 & get Var (i ns.cond2.var) == proc. ot her)
condi tion2 =1;
else if (getVar(ins.cond2.var) == ins.cond2.set)
condi tion2= 1;
}
el se
{
if (ins.cond2.set == 6 & get Var (i ns.cond2.var) != proc. our)
condi tion2 =1;
else if (ins.cond2.set == 7 & get Var (ins.cond2.var) != proc. ot her)
condi tion2 =1;
else if ( (ins.cond2. set <3) &% (getVar(ins.cond2.var) !=ins.cond2.set))
condi tion2= 1;
}

if ( (ins.andor &% (conditionl || condition2)) ||

('ins.andor &% conditionl & condition2))

15



tbl = getVarTabl e(ins.job.var);

if (1thl)

{
cout << "error, job variable does not exist\n";
exit(1l);

}

if (ins.job.set == 2)

tbl ->val ue ++

else if (ins.job.set = 3)
thl ->val ue --;
else if (ins.job.set == 4)

tbl ->val ue = get Var("size");
else if (ins.job.set == 5)

tbl ->val ue = get Var ("accu");
else if (ins.job.set == 6)

tbl ->val ue = proc. our;
else if (ins.job.set = 7)

tbl ->val ue = proc. ot her;
el se

tbl->value = ins.job.set;

if (strenp(tbl->varNanme, "prod_l ock") ==0 ||
strenp(tbl ->var Nane, "cons_| ock") ==0 ||

strenp(tbl ->var Nane, "ts") == 0)

pointer --;

}

el se
if (strenp(ins.job.var, "ts") ==0)
{
tbl = getVar Tabl e(i ns. cond. var);
if (1thl)
{

cout << "error, job variable does not exist\n";



exit(1);

}

tbl->val ue = ins. cond. set;
}
poi nter ++;

/1l Data File. GCsp.dat

solution 1

I ock, fl ag=1
flag=1,1

cs, 1

flag=0, 1

end

solution 2

flag our=1,1

| ock, fl ag_ot her =1
cs, 1

flag_our=0,1

end

solution 3

| ock, flag_ot her=1
flag_our=1,1

cs, 1

flag_our=0,1

end

solution 4

flag our=1,1

| ock, fl ag_ot her=1 & urn! =our
cs, 1

turn=ot her, 1

flag our=0, 1

end

solution 5
flag_our=1,1
turn=ot her, 1

| ock, fl ag_ot her=1 & urn! =our
cs, 1

flag_our=0,1

end

solution 6

ts, flag=1

cs, 1

flag=0, 1

end

end



