/1 Vahe Karaman - Project Il - CS431 - Dr. Lee
/1 Flename: taskTable.h

#i ncl ude <i ostreany
#i ncl ude <i ormani p>
#i ncl ude <string>

#i ncl ude <nat h. h>
usi ng nanespace std;
cl ass TaskTabl e

publ i c:
TaskTabl e();

/1 Udate process id, process size, and process state in the
/1 Task Tabl e
void Wdate( string processiD, int size, string state);

/1 Udat e al pha
void Update( int alpha);

/1 Wpdate state
void Wdate( string state );

string getState( )
{

return state; /] return process state

string getl O )
{

return I D /] return process |ID
}
int getA pha( )
return al pha; /1 return process al pha
int getS ze( )
{
return size; /1 return process size
}
int getPages( )
{
return pnum /1 return process pages nunber required

private:
string state; // process state in the task table
string 1D /] process idin the task table

int al pha; /] process alpha in the task table
int size; /] process size in the task table
int pnum /] process page nunbers required

voi d round( )

int c=1;
int tenp = size;
whil e( tenp >500 )

t enp- =500;
C++;
}
pnum = c;
}
¥
TaskTabl e: : TaskTabl e()
{
ID=""; /1 set process id
al pha = O; /] set process al pha
size = 0; /] set process size
state =" "; /] set process state
pnum = 0;
/1 round( ); /1 cal cul ate nunber of pages required



}

voi d TaskTabl e: : Update(string id, int len, string s)

ID=id; /1 set process id

size = |l en; /] set process size

state = s; /] set process state

round( ); /1 cal cul ate nunber of pages required

}
voi d TaskTabl e: : Updat e(i nt p)

al pha = p; /] set al pha

voi d TaskTabl e: : Updat e(string s)

state = s; /] set the state
}
/1 structure for Page Map Tabl e
struct PMI

string pid; /1 process id

int fn; /1 frame nunber stored at

)

/1 structure for Main Menory

struct MM
string pid; /1 process id
int pn; /1 page nunber in PMI
h
/1l Vahe Karaman - Project Il - CS 431 - Dr. Lee

/1 Flenane: project3.cpp

#i ncl ude "t askTabl e. h"

#def i ne MAX 32 /1 define maxi mum

/1 function decl arations

void initialize( ); /] initialize function
int  nenu( ); /1 display a menu

int waitingProcesses( int index ); // WP taken care of

void printDS( int index ); /] print data structures

/1 global variables

PV *MPMIT 32] ; /1 Naster Page Map Tabl e
/1 keep pointer value to allocated
/1 Page Map Tabl e

M nai nMenor y[ 32] ; /] Main Menory array
TaskTabl e TH 32]; /] Task Tabl e array
int Q. CBAL_CONTER = 0; /1 Qobal Counter used for
/1 Naster Page Map Tabl e
int VWA TI NG GONTER = 0; /1 Witing Gounter used for
/] waiting processes
voi d mai n()
int selection = 0; /1 used for nenu sel ection
int index = 0; /1 used for Task Tabl e nanagenent
initialize(); /] initialize all data structures
whil e( selection !=2) /] while user doesn't want to quit
sel ection = nenu( ); /1 get user request
sw tch( selection) /] process user request
{
case 0: /] start a process
{
int counter = 0; /1 used for free franes in nenory
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int pageNunber = 0; /1 used for cal cul ating pages required

int s; /1 used for size of the process
bool FLAG = fal se; /1 logical FLAG

string id; /] used for process id
cout<<"Enter id: "; /1 get process id

ci n>>i d;

cout<<"Enter the size: "; /1 get process size

Ci n>>s;

/1 UWdate the Task Table, process id, size, and state
TH i ndex] . Update( id, s, "ready" );

/] cal cul ate nunber of pages required

Il for

this process

pageNunber = TH[ i ndex] . get Pages() ;

/]l G through the mai n nenory
for(int i =0; i <32, i+t

/1 if nenory is available then increase the counter
i f(mai nMenory[i]. pi d=="###")
count er ++;
/1 if counter >= # of pages required set FLAG and break
if( counter >= pageNunber ) { FLAG = true; break;}

/it

FLAGis set - nenory avail abl e for process

if( FLAG)
{

/1 allocate a Page Myp Tabl e of size # of pages

PMI

* process = new PMI[ pageNunber] ;

/1 update Page Map Tabl e and Main Menory to correspond
for( int k=0; k<pageNunber; k++)

for( int j=0; j<32; j++)

}
}

if( nainMenory[j].pid == "##" )
{

mai nMenory[j].pid =id; // Min Menory process id at |ocation j
mai nMenory[j].pn = k; /1 Main Menory page nunber at |ocation j
process[Kk].pid =id; /] PNT process id at |ocation k
process[k].fn =j; /] PMI frame nunber at |ocation k

br eak;

}

/1 while Master Page Map Table !'= NULL

vhi | e( MPMIT QLCBAL_CONTER !'= NULL )
{
A CBAL_QONTERH, /1 increnent the @ obal Gounter
if( QACRAL_ CONTER>31 ) // if Qobal Gounter > 31
A.BAL_ CONTER = 0; // let Qobal Gounter =0
}
/1 insert process pointer into the Master Page Map Tabl e
MPMIT ALCBAL_CONTER| = pr ocess;
TH i ndex] . Updat (" runni ng"); /] update process state in Task Tabl e
TH i ndex] . Updat e( Q.CBAL_CONTER); // update process al pha in Task Tabl e
i ndex++; /1 increnent index
}
/1 if FLAGis not set
i f(!FLAG
{
VWA TI NG_COUNTERH, /1 increrment Vditing Counter

i ndex++; /1 increnent index

printDS( index );

br eak;

/1 display nmenu



case 1: /] termnate a process

{
int a =0 /1 al pha variabl e
int size = 0; /1 size variable
int pageNunber = 0; /] # pages variabl e
string id; /] process id variable
cout<<"Enter id: "; /1 get process id
ci n>>i d;

/1 get process al pha fromthe Task Tabl e
for(int i =0; i <index; i++)

/1 if there is a match get the al pha fromthe Task Tabl e
/1 update Task Table so that process is halted and break

if( TBi].getI) ==id)
{

a=THi].getA pha( );
THi].Udate( "halt" );
pageNunber = TH[i].getPages( ); // get nunber of pages required

br eak;
}
}
PNT *ptr; /1 create a Page Map Tabl e pointer
ptr = MPMI a]; /] point it to Master Page Map Table at position al pha

/1 renmove process fromMin Mnory
for(i=0; i<pageNunber; i++)
{

mai nMenory[ ptr[i].fn ].pid="##",;

mai nMenory[ ptr[i].fn ].pn=0;
/1 remove pointer fromthe Master Page Map Tabl e
MPMITa] = NULL;

/1 deallocate the all ocated Page Map Table for this specific process
delete [] ptr;

int ¢ =W TING GONIER

/] Check to see if we have anything in the Wiiting Queue - if so
i f( WA TING CONTER )

/1 while we have processes waiting
while( 0 <=c)

/'l check the Task Tabl e
for( 1=0; i<=index; i++)

{ if(THi].getState( ) == "ready")
{

/1 decrenent the Wéiting Counter
WAl TI NG_ CONTER: -

/] if WiitingProcess did not get into Menory
if( waitingProcesses( i ) ==
WA TI NG GONTERH;  // increment VMiting Counter

br eak; /1 break
}
c--; I/ decrenent c
}
}
printDS( index );
br eak; /] display the nmenu
defaul t:
Il error
br eak;

}



printDS( index );
}

I/ initialize all of the data structures
void initialize()

for(int i =0; i <32 i+t

nmai nMenory[i]. pid = "##",
mai nMenory[i].pn = 0;
MPMITi] = NULL;

}
}
/1 menu function for the program
int menu()

int selection;

cout<<"0. Start"<<end
<<"1. Tern nat e" <<endl
<<"2. Quit"<<endl <<endl
<<"'> ";

ci n>>sel ecti on;
return sel ection;

/1 process any waiting processes in the waiting queue
int waitingProcesses( int index )

int counter = 0; /] used for free frames in nenory
i nt pageNunber = 0; /1 used for calculating pages required
bool FLAG = fal se; /1 logical FLAG

/1 get nunber of pages required
pageNunber = TH[ i ndex] . get Pages( );

/]l G through the mai n nenory
for(int i =0; i <32 i+t

/1 if nenory is available then increase the counter
i f(mai nMenory[i] . pi d=="###")
{

counter++, //size avail abl e

/1l if counter >= # of pages required set FLAG and break
i f(counter >= pageNunber) { FLAG = true; break;}

[l if FLAGis set - nmenory avail able for process

i f(FLAQ
{

/1 allocate a Page Myp Tabl e of size # of pages
PMI * process = new PMI] pageNunber ] ;

/1 update Page Map Tabl e and Main Menory to correcspond
for( int k=0; k<pageNunber; k++ )

for( int j=0; j<32; j++)
if( mainMenory[j].pid == "##" )
{

/] Main Menory process id at location j
nmai nMenory[j].pid = THindex].getl X);
/] Main Menory page nunber at |ocation j
mai nMenory[j].pn = k;
/1 PNT process id at |ocation k
process[k].pid = TH i ndex].getl X);
/1 PNI frame nunber at |ocation k
process[k].fn =j;
br eak;
}
}
}

/1 while Master Page Map Table !'= NULL
vhi | e( MPMIT Q.CBAL_CONTER !'= NULL )

A.CBAL_COUNTER*H /1 increnent the @ obal GCounter
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if( ACRAL_ONTER>31) // if Qobal Counter > 31
A BAL_CANTER = 0; /1l let Qobal Gounter =0

}

/1 insert process pointer into the Master Page Map Tabl e
MPMIT ALCBAL_COUNTER] = process;

TH i ndex] . Updat (" r unni ng") ; /1 update process state in Task Tabl e
TH i ndex] . Updat e( A.CBAL_COANTER); // update process al pha in Task Tabl e
}

/1 if FLAGis not set
if(!F
return(l); // No nenory available to allocate!

return(0);

/1 print function to print all the data structures
void printDS( int index )
{

cout <<end| <<endl ;

/] Printing the Main Menory
cout <<set W( 8) <<" Pl D' <<set w( 10) <<" PN'<<endl ;
cout <<set w( 8) <<" ==="<<set W 10) <<" =="<<end| ;

for( int i=0; 1<32; i++)

cout <<set W( 8)
<<mai nMenory[i].pid
<<set W 10)
<<mai nMenory[i].pn
<<end! ;

}

cout <<end| <<endl ;

/1 Printing the Task Tabl e
cout <<set W( 8) <<" Pl D' <<set W( 10) <<" Sl ZE' <<set W( 10) <<" PAGES' <<set W( 10) <<" STATE" <<end| ;
cout <<set W( 8) <<" ==="<<set W( 10) <<" ===="<<set W( 10) <<" =====" <<set W( 10) <<" ====="<<end| ;

for( 1=0; i<index; i++)
cout <<set W( 8)

<<TH[i]. get1 )
<<set W 10)

<<TH[i].getS ze()
<<set W 10)

<<TH[i] . get Pages()
<<set w( 10)
<<THi].get S ate()<<end ;
cout <<end| <<endl ;
/1 Printing the Master Page Map Tabl e and Page Map Tabl e Content
cout <<set W 8) <<" PI D' <<set W( 15) <<" MPMI- >PMI[ ] " <<endl ;
cout <<set W( 8) <<"==="<<set W 15) <<" ==========="<<end!l ;
for( i=0; i<=index; i++)
{
if( MPMITi] '= NULL )
{
cout <<set w( 8)
<<MPMITi]->pid
<<set W( 15)
<<MPMITi ] ->fn;
PV *tenp = MPMITi];
i nt pageNunber =0;

/1 get process al pha fromthe Task Tabl e
for(int z =0; z <index; z++)

/1 if there is a match get the al pha fromthe Task Tabl e
/1 update Task Table so that process is halted and break

if( THz].getl() == MPMI[i]->pid)
{
pageNunber = TB[z].getPages( ); // get nunber of pages required
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br eak;
}
}

cout <<"\t";

for( int v=0; v<pageNunber; v++ )

TT]

cout <<

}

cout <<end| ;

}

<<tenp[v].fn;

}

cout <<end| <<endl ;



