//ASSIGNMENT TWO:

//This program reads in a number of instructions and do some simple

//arithmetic, input, output and storing tasks. It will be able to run

//test and debug the SML instructions you key in

//-------------------------------------------------------------------

//FUNCTIONS USED:

//1. OPENING displays program introduction only

//2. EXECUTION does most of the main parts of the program, doing the

//appropriate tasks according to the instructions and prints out

//the registers. It also identify operation errors and return the

//type of errors occurred

//3.  MEMORYTABLE prints out the contents of memory.

//4.  ERRORMESSAGE uses the parameters of operation error and input

//error obtained from the execution function and the input process

//to generate the appropriate error messages

//-------------------------------------------------------------------

//LIMITATIONS:

//This program has not taken into account all cases of fatal errors 

//that may occur. Only one input errors and two operation errors can

//be identified in this program

#include <iostream>

using std::cout;

using std::cin;

#include <iomanip>

using std::setw;

using std::setiosflags;

using std::setprecision;

void opening (void);

int execution (int *, int);

void memorytable (int *);

void errormessage (int, int);

int main()

{


opening ();


const int arraysize=100;


int memory[arraysize]={0};


int counter=0;


int instructioncode=0;

//declare and initialize input error variable


int inputerror=0;

//While the instruction is not -99999 and the counter has not 

//reached 99, the input process continues


while (instructioncode!=-99999 && counter<=99){ 

//Another do...while loop is used to make sure that the user enters

//a valid instruction. Otherwise an input error will be detected

//and it will keep prompting the user to reenter the instruction

//until they input correctly 



do{



if (counter<10){




cout<<"0"





<<counter





<<"?";}



else {




cout<<counter<<"?";}



cin>>instructioncode;

//Input error occurs if instruction is not -99999 and yet it is a 

//negative number, or it is greater than 9999

//1 indicates that an error has occured



if (instructioncode!=-99999 &&




instructioncode<1000 || instructioncode>9999){




inputerror=1;}



} while (instructioncode!=-99999 &&




instructioncode<1000 || instructioncode>9999);

//store instructions in memory locations and add 1 to counter


memory[counter]=instructioncode;


++counter;

//when counter has reached its limit, display a warning to user that

//he should not enter anymore instruction.

//The looping will stop anyway even if he enters the 101th instruction


if (counter==99){



cout<<"Memory limit is reached.\n"




<<"Pls don't enter anymore instruction.\n";}


}

//since the looping stops once instruction -99999 is read, nothing is

//stored for that location. We set its value to 0


for(int aa=0; aa<=counter; ++aa){



if (memory[aa]==-99999){




memory[aa]=0;}


}


cout<<"***   Program loading completed.   ***\n"



<<"***   Program execution begins.    ***\n";


int opterror=execution (memory, counter);


memorytable(memory);


errormessage (inputerror, opterror);

return 0;

}

//-----------------------------------------------------------------

//FUNC.1 : OPENING

//Begins the Simpletron by printing the following introduction

void opening (void)

{


cout<<"***           Welcome to Simpletron            ***\n"



<<"*** Please enter your program one instruction  ***\n"



<<"*** (or data word) at a time. I want type the  ***\n"



<<"*** location number and a question mark (?).   ***\n"



<<"*** You then type the word for that location.  ***\n"



<<"*** Type the sentinel -99999 to stop entering  ***\n"



<<"*** your program.                              ***\n";

}

//-------------------------------------------------------------------

//FUNC.2: EXECUTION

//Determines the meaning of the codes, executes them, output registers

//and return types of errors

int execution (int *memorypointer, int counter)

{


cout<<"\n**********START SIMPLETRON EXECUTION*********\n";


int accumulator=0;


int operationcode, operand;


int opterrortype1=0;


int opterrortype2=0;

//make a iterative loop to execute instructions until i equals to

//counter


for (int i=0; memorypointer[i]!=4300; i++){

//the operation code and operand are extracted



operationcode=memorypointer[i]/100;



operand=memorypointer[i]%100;


//perform different tasks according to different operation codes 



switch (operationcode){



case 10:




cout<<"Enter an integer:  ";




cin>>memorypointer[operand];




break;



case 11:




cout<<"Contents of"<<operand<<":  "





<<memorypointer[operand]<<"\n";




break;



case 20:




accumulator=memorypointer[operand];




break;



case 21:




memorypointer[operand]=accumulator;




break;



case 30:







accumulator=accumulator+memorypointer[operand];




break;



case 31:




accumulator=accumulator-memorypointer[operand]; 




break;



case 32:




accumulator=accumulator/memorypointer[operand];




if (memorypointer[operand]==0){





accumulator=0;





opterrortype1=1;}  //error: attempt to divide by 0




break;



case 33:




accumulator=accumulator*memorypointer[operand];




break;



case 40:




i=operand;




operand=i;




break;



case 41:




if(accumulator<0){





i=operand;}




break;



case 42:




if(accumulator==0){





i=operand;}




break;






}

//detection of the error of accumulator overflow



if (accumulator<-9999 || accumulator>9999){




opterrortype2=1;}


}

//Since the looping stops once the halt instruction is read, we have

//to print the message for instruction 4300



cout<<"*** Simpletron execution terminated ***\n\n";

// output the registers

    
cout<<"**********END SIMPLETRON EXECUTION***********\n\n"




<<"REGISTERS:\n";

//ACCUMULATOR REGISTER:

//identify the number of digits in the accumulator and add the 

//appropriate number of 0's and the + sign



cout<<"accumulator          "; 



if (accumulator*10>=10000 && accumulator*10<100000){




cout<<"+"<<accumulator;}



if (accumulator*10>=1000 && accumulator*10<10000){




cout<<"+0"<<accumulator;}



if (accumulator*10>=100 && accumulator*10<1000){




cout<<"+00"<<accumulator;}



if (accumulator*10>=10 && accumulator*10<100){




cout<<"+000"<<accumulator;}



if (accumulator==0){




cout<<"0000"<<accumulator;}

//INSTRUCTION COUNTER:

//identify whether the counter is an one-digit or two digit number,

//add a zero in front of the number if it is one-digit



cout<<"\ninstructionCounter   ";



if (i<10){




cout<<"0"<<i;}



else cout<<i;

//INSTRUCTION REGISTER:

//identify the number of digits in the instructionrigester and add the 

//appropriate number of 0's and the + sign



cout<<"\ninstuctionRegister   ";



if (memorypointer[i]*10>=10000 && memorypointer[i]*10<100000){




cout<<"+"<<memorypointer[i];}



if (memorypointer[i]*10>=1000 && memorypointer[i]*10<10000){




cout<<"+0"<<memorypointer[i];}



if (memorypointer[i]*10>=100 && memorypointer[i]*10<1000){




cout<<"+00"<<memorypointer[i];}



if (memorypointer[i]*10>=10 && memorypointer[i]*10<100){




cout<<"+000"<<memorypointer[i];}



if (memorypointer[i]==0){




cout<<"0000"<<memorypointer[i];}

//IDENTIFYING OPERATION CODE & OPERAND:

//Since the for loop above stops once i=4300, therefore the operation

//code and operand at that location has not been identified yet

// We will do this now



operationcode=memorypointer[i]/100;



operand=memorypointer[i]%100;


//OPERATION CODE:



cout<<"\noperationCode        "




<<operationcode;

//OPERAND:

//identify whether the operand is an one-digit or two digit number,

//add a zero in front of the number if it is one-digit



cout<<"\noperand              ";



if (operand<10){




cout<<"0"<<operand;}



else cout<<operand;



int totalopterror=0;



if (opterrortype1==1 && opterrortype2==0){




totalopterror=1;}



if (opterrortype1==0 && opterrortype2==1){




totalopterror=-1;}



if (opterrortype1==1 && opterrortype2==1){




totalopterror=2;}


return totalopterror;

}

//------------------------------------------------------------------

//FUNC.3 MEMORYTABLE

//prints the contents of memory

//if the content of a memory location is of 4 digits, output it

//with a plus sign; 

//if the content of a memory location is of 3 digits, output it 

//with a plus sign and a 0;

//if the content of a memory location is of 2 digits, output it 

//with a plus sign and two 0's;

//if the content of a memory location is of 1 digits, output it 

//with a plus sign and three 0's;

////if the content of a memory location is 0, output it 

//with four 0's

void memorytable(int *memorypointer)

{


cout<<"\n\nMEMORY:\n\n";


cout<<"\t0";


for (int a=1; a<=9; ++a){



cout<<"\t"<<a;}


cout<<"\n0";



if (memorypointer[0]*10>=10000 && memorypointer[0]*10<100000){




cout<<"   "<<"+"<<memorypointer[0];}



if (memorypointer[0]*10>=1000 && memorypointer[0]*10<10000){




cout<<"   "<<"+0"<<memorypointer[0];}



if (memorypointer[0]*10>=100 && memorypointer[0]*10<1000){




cout<<"   "<<"+00"<<memorypointer[0];}



if (memorypointer[0]*10>=10 && memorypointer[0]*10<100){




cout<<"   "<<"+000"<<memorypointer[0];}



if (memorypointer[0]==0){




cout<<"   "<<"0000"<<memorypointer[0];}


for (int b=1; b<=9; ++b){



if (memorypointer[b]*10>=10000 && memorypointer[b]*10<100000){




cout<<"  "<<"+"<<memorypointer[b];}



if (memorypointer[b]*10>=1000 && memorypointer[b]*10<10000){




cout<<"  "<<"+0"<<memorypointer[b];}



if (memorypointer[b]*10>=100 && memorypointer[b]*10<1000){




cout<<"  "<<"+00"<<memorypointer[b];}



if (memorypointer[b]*10>=10 && memorypointer[b]*10<100){




cout<<"  "<<"+000"<<memorypointer[b];}



if (memorypointer[b]==0){




cout<<"  "<<"0000"<<memorypointer[b];}


}


cout<<"\n10";


for (int c=10; c<=19; ++c){



if (memorypointer[c]*10>=10000 && memorypointer[c]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[c];}



if (memorypointer[c]*10>=1000 && memorypointer[c]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[c];}



if (memorypointer[c]*10>=100 && memorypointer[c]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[c];}



if (memorypointer[c]*10>=10 && memorypointer[c]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[c];}



if (memorypointer[c]==0){




cout<<setw(6)<<"0000"<<memorypointer[c];}


}


cout<<"\n20";


for (int d=20; d<=29; ++d){



if (memorypointer[d]*10>=10000 && memorypointer[d]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[d];}



if (memorypointer[d]*10>=1000 && memorypointer[d]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[d];}



if (memorypointer[d]*10>=100 && memorypointer[d]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[d];}



if (memorypointer[d]*10>=10 && memorypointer[d]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[d];}



if (memorypointer[d]==0){




cout<<setw(6)<<"0000"<<memorypointer[d];}


}


cout<<"\n30";


for (int e=30; e<=39; ++e){



if (memorypointer[e]*10>=10000 && memorypointer[e]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[e];}



if (memorypointer[e]*10>=1000 && memorypointer[e]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[e];}



if (memorypointer[e]*10>=100 && memorypointer[e]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[e];}



if (memorypointer[e]*10>=10 && memorypointer[e]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[e];}



if (memorypointer[e]==0){




cout<<setw(6)<<"0000"<<memorypointer[e];}


}


cout<<"\n40";


for (int f=40; f<=49; ++f){



if (memorypointer[f]*10>=10000 && memorypointer[f]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[f];}



if (memorypointer[f]*10>=1000 && memorypointer[f]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[f];}



if (memorypointer[f]*10>=100 && memorypointer[f]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[f];}



if (memorypointer[f]*10>=10 && memorypointer[f]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[f];}



if (memorypointer[f]==0){




cout<<setw(6)<<"0000"<<memorypointer[f];}


}


cout<<"\n50";


for (int g=50; g<=59; ++g){



if (memorypointer[g]*10>=10000 && memorypointer[g]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[g];}



if (memorypointer[g]*10>=1000 && memorypointer[g]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[g];}



if (memorypointer[g]*10>=100 && memorypointer[g]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[g];}



if (memorypointer[g]*10>=10 && memorypointer[g]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[g];}



if (memorypointer[g]==0){




cout<<setw(6)<<"0000"<<memorypointer[g];}


}


cout<<setw(2)<<"\n60";


for (int h=60; h<=69; ++h){



if (memorypointer[h]*10>=10000 && memorypointer[h]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[h];}



if (memorypointer[h]*10>=1000 && memorypointer[h]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[h];}



if (memorypointer[h]*10>=100 && memorypointer[h]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[h];}



if (memorypointer[h]*10>=10 && memorypointer[h]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[h];}



if (memorypointer[h]==0){




cout<<setw(6)<<"0000"<<memorypointer[h];}


}


cout<<setw(2)<<"\n70";


for (int ii=70; ii<=79; ++ii){



if (memorypointer[ii]*10>=10000 && memorypointer[ii]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[ii];}



if (memorypointer[ii]*10>=1000 && memorypointer[ii]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[ii];}



if (memorypointer[ii]*10>=100 && memorypointer[ii]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[ii];}



if (memorypointer[ii]*10>=10 && memorypointer[ii]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[ii];}



if (memorypointer[ii]==0){




cout<<setw(6)<<"0000"<<memorypointer[ii];}


}


cout<<setw(2)<<"\n80";


for (int jj=80; jj<=89; ++jj){



if (memorypointer[jj]*10>=10000 && memorypointer[jj]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[jj];}



if (memorypointer[jj]*10>=1000 && memorypointer[jj]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[jj];}



if (memorypointer[jj]*10>=100 && memorypointer[jj]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[jj];}



if (memorypointer[jj]*10>=10 && memorypointer[jj]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[jj];}



if (memorypointer[jj]==0){




cout<<setw(6)<<"0000"<<memorypointer[jj];}


}


cout<<setw(2)<<"\n90";


for (int k=90; k<=99; ++k){



if (memorypointer[k]*10>=10000 && memorypointer[k]*10<100000){




cout<<setw(6)<<"+"<<memorypointer[k];}



if (memorypointer[k]*10>=1000 && memorypointer[k]*10<10000){




cout<<setw(6)<<"+0"<<memorypointer[k];}



if (memorypointer[k]*10>=100 && memorypointer[k]*10<1000){




cout<<setw(6)<<"+00"<<memorypointer[k];}



if (memorypointer[k]*10>=10 && memorypointer[k]*10<100){




cout<<setw(6)<<"+000"<<memorypointer[k];}



if (memorypointer[k]==0){




cout<<setw(6)<<"0000"<<memorypointer[k];}


}


cout<<"\n";


}

//------------------------------------------------------------------

//FUNC.4 ERRORMESSAGE

//Displays error messages

//For input error, as introduced in the main program is indicated by

//0 and 1. 0 means no error of that kind; 1 means there is an input

//error. For operation errors, 1 indicates that there is an error of

//attempting to divide a number by zero; -1 indicates that there is

//an accumulator overflow; 2 means that both errors have occurred

void errormessage (int inputerr, int opterr)

{


if (inputerr==1){



cout<<"\n*** Input error: invalid operation codes ***\n";}


if (opterr==1){



cout<<"\n*** Attempt to divide by zero ***";}


if (opterr==-1){



cout<<"\n*** Accumulator overflows ***";}


if (opterr==2){



cout<<"\n*** Attempt to divide by zero ***\n"




<<"\n*** Accumulator overflows ***\n";}

}

