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#i ncl ude <stdio. h> UNKNOAN
#i ncl ude <stdlib. h> 1
#i ncl ude <string. h>
#i ncl ude <time. h>
enum debugM©bdes

A */ {
ANALYSE,
#def i ne MAXARGUMENTLENGTH 100 FULLTRACE,
#def i ne MAXPROGRAMLENGTH 1500 STACKTRACE,
#def i ne MAXFI LENAVELENGTH 500 TAPETRACE,
#def i ne MAXFI LELI NELENGTH 1000 NONE
#def i ne MAXNESTI NG 20 }s
#define FALSE O
#define TRUE 1
#def i ne ENDOFSTREAM 0
#def i ne MAXTAPELENGTH 1000 A e T */
#defi ne GRONFACTOR 50 /* represents a conpiled instruction */
#define | NI TI ALSTACKSI ZE 50 typedef struct
#defi ne | NI TI ALTAPEELEVENTSI ZE 50
#defi ne TEMPSTRI NGSI ZE 10000 enum comuandt ypes command;
#def i ne TEXTBUFFERSI ZE 1000 char argunent 1[ MAXARGUVENTLENGTH] ;
char ar gunent 2[ MAXARGUMVENTLENGTH] ;
enum conmmandt ypes int truedunp;
{ ADD=1, /* adds a given text to the workbuffer */ int fal seJunp;
CLEAR, /* clears the workspace */ int isNegated;
PRINT, /* prints the workspace to stdout */ } Instruction;
STATE, /* prints the current state of the machine */
REPLACE, A e T T */
I NDENT, /* indents each line of the workspace */ voi d fnPrintd asses()
CLI P, /* removes the | ast character of the workspace */ {
CLOP, /* renoves the first character of the workspace */ printf("Character classes for [] tests and the 'while command \n");
NEWLI NE, / * adds a newline to the workspace */ printf("-a: is an al phanuneric character \n");
PUSH, /* pushes part/all of the workspace to the stack */ printf("--: is the '-' character \n");
POP, /* pops the stack to the workspace */ printf("-n: is a newine character \n");
PUT, printf("-r: is a carriage return character \n");
CET, printf("-t: is a tab character \n");
| NCREMENT, printf("-s: is any space character except a newine \n");
DECREMENT, printf("- is any space character \n");
READ, /* read a character fromthe input stream*/ printf("-:: is a punctuation character \n");
UNTI L, printf("-1: is adigit \n");
WHI LE, }
WHI LENCT,
TESTI S,
TESTBEG NS, A e T */
TESTCLASS, [* *]
TESTENDS, int fnlslnCass(char * sd ass, char cCharacter)
TESTLI ST, {
TESTEOF, int ii =0;
TESTTAPE,
COUNT, while (ii < strlen(sd ass))
I NCC, /* increment the accurulator or counter */
DECC, /* decrenent the accumul ator or counter */ if (sCass[ii] =="-")
CRASH, /* exits the script inmediately */
OPENBRACE,
CLOSEBRACE, 0 ++;
ZERQ, /* sets the accumul ator to zero */ if (ii == strlen(sd ass))
JUWP, /* an unconditional jump */ { return FALSE; }
CHECK, /* a shift reduce junp */
LABEL, [* *] /* chars appearing after a '-' in the class string
NOP, /* no operation */ are special characters */

UNDEFI NED, /* the default */ switch(sdass[ii])
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{

case 'a’:
if (isalpha(cCharacter))
{ return TRUE;, }
br eak;
case ' -’
if (cCharacter == "'-")
{ return TRUE;, }
br eak;
case 'n’:
if (cCharacter == '\n")
{ return TRUE; }
br eak;
case 'r’
if (cCharacter == "\r")
{ return TRUE;, }
br eak;
case 't’:
if (cCharacter == "\t")
{ return TRUE;, }
br eak;
case 's’:
if (cCharacter == "\r")
{ return TRUE;, }
if (cCharacter == "\t")
{ return TRUE;, }
if (cCharacter =="' ")
{ return TRUE;, }
br eak;
case ’
if (isspace(cCharacter))
{ return TRUE;, }
br eak;
case ’
if (ispunct(cCharacter))
{ return TRUE;, }
br eak;
case '1':
if (isdigit(cCharacter))
{ return TRUE;, }
br eak;
defaul t:
br eak;
} 1* switch */
}

el se

if (cCharacter == sClass[ii])
{ return TRUE; }

YoIroif o
i+

}y 1* for */
return FALSE;

/* ___________________________________________ */
int fnStringEndsWth(char * sText, char * sSuffix)
{

/*

printf("sText=% \n", sText);

printf("strlen sText=%l \n", strlen(sText));
printf("strlen sSuffix=% \n", strlen(sSuffix));
printf("strstr % % =% \n", sText, sSuffix, strstr(sText,
*/

char * pSuffix;
pSuffix = sText + strlen(sText) - strlen(sSuffix);

if (strenmp(pSuffix, sSuffix) == 0)
{ return TRUE, }

return FALSE;

/* ___________________________________________ */
int fnStringBegi nsWth(char * sText, char * sPrefix)
{

if (strstr(sText, sPrefix) == sText)
{ return TRUE; }

return FALSE;
}

/* ___________________________________________ */
int fnStringReplace(char *sText, char * sdd, char * sNew)
{

if (!strstr(sText, sAd))
return FALSE;

return TRUE;

}
/* ___________________________________________ */
char * fnStringTrinm(char * sText)
{
if (strlen(sText) == 0) return sText;
while ((sText[strlen(sText) - 1] == '\n") ||
(sText[strlen(sText) - 1] == "'\r") ||
(sText[strlen(sText) - 1] == "\t") ||
(sText[strlen(sText) - 1] ==" "))
{
sText[strlen(sText) - 1] ="'\0";
if (strlen(sText) == 0) return sText;
}
return sText,;
}
/* ___________________________________________ */

char * fnStringlndent(char * sText, int ilndentation)

{

int ii;

char sTenp[ MAXARGUVENTLENGTH] ;
strcpy(sTemp, " ");
printf("%% ", sTenp, sText);

sSuffix));
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for (ii = 0; ii < strlen(sText); ii++)

sprintf(sTemp, "%%",
if (sText[ii] =="\n")

sprintf(sTemp, "% "

}y 11-- for

strcpy(sText, sTenp);
return sText;

sTenp, sText[ii]);

sTenp) ;

}

/* ___________________________________________ */

char * fnStringdip(char *sText)
sText[strlen(sText) - 2] "\NO";
return sText;
/] sText.sText + strlen(sText) - 1 = ’'\0;

}

/* ___________________________________________ */

int fnCommandFronttring(char * sComrand)

{
if (strcnmp(sCommand, "add") == 0) { return ADD; }
else if (strcnp(sComrand, “"clear") == 0) { return CLEAR, }
else if (strcnp(sComrand, "crash") == 0) { return CRASH, }
else if (strcnp(sCommand, "print") == 0) { return PRINT; }
else if (strcnp(sComrand, “"state") == 0) { return STATE;, }
else if (strcnp(sComrand, "replace") == 0) { return REPLACE; }
else if (strcnp(sComrand, "indent") == 0) { return | NDENT; }
else if (strcnp(sCommand, "clip") == 0) { return CLIP; }
else if (strcnp(sComrand, "clop") == 0) { return CLOP;
else if (strcnp(sCommand, "newline") == 0) { return NEW.INE }
else if (strcnp(sComrand, "push") == 0) { return PUSH }
else if (strcnp(sComrand, "pop") == 0) { return POP;, }
else if (strcnp(sComrand, "put") == 0) { return PUT; }
else if (strcnp(sComrand, "get") == 0) { return CET; }
else if (strcnp(sComrand, "++") == 0) { return | NCREMENT; }
else if (strcnmp(sCommand, "--") == 0) { return DECREMENT; }
else if (strcnp(sComrand, "read") == 0) { return READ; }
else if (strcnp(sCommand, "until") == 0) { return UNTIL; }
else if (strcnp(sComrand, "while") == 0) { return WH LE; }
else if (strcnmp(sComrand, "whilenot") == 0) { return WH LENCT; }
else if (strcnp(sComrand, “"count") == 0) { return COUNT; }
else if (strcnmp(sComrand, "plus") == 0) { return INCC;, }
else if (strcmp(sComrand, "minus") == 0) { return DECC, }
else if (strcnmp(sComrand, "junp") == 0) { return JUW; }
else if (strcnp(sComrand, "check") == 0) { return CHECK; }
else if (strcnp(sCommand, "@a@) == 0) { return LABEL; }
else if (strcnp(sComrand, "zero") == 0) { return ZERQ }
else if (strcnp(sComrand, "nop") == 0) { return NOP;, }
el se { return UNKNOWN; }

}

/* ___________________________________________ */

char * fnCommandToString(char * sReturn, int iConmand)

{

switch (i Command)
{

case ADD:
strcpy(sReturn,
br eak;

case CLEAR
strcpy(sReturn,
br eak;

case PRI NT:
strcpy(sReturn,
br eak;

case STATE:
strcpy(sReturn,
br eak;

case REPLACE:
strcpy(sReturn,
br eak;

case | NDENT:
strcpy(sReturn,
br eak;

case CLIP:
strcpy(sReturn,
br eak;

case CLOP:
strcpy(sReturn,
br eak;

case NEW.I NE:
strcpy(sReturn,
br eak;

case PUSH:
strcpy(sReturn,
br eak;

case POP:
strcpy(sReturn,
br eak;

case PUT:
strcpy(sReturn,
br eak;

case CET:
strcpy(sReturn,
br eak;

case COUNT:
strcpy(sReturn,
br eak;

case | NCREMENT:
strcpy(sReturn,
br eak;

case DECREMENT:
strcpy(sReturn,
br eak;

case READ:
strcpy(sReturn,
br eak;

case UNTIL:
strcpy(sReturn,
br eak;

case WH LE:
strcpy(sReturn,
br eak;

case VHI LENOT:
strcpy(sReturn,

"add");

"clear");

"print");

"state");

"repl ace");

"indent");

"elip):

"clop);

"new i ne");

"push");

"pop”);

"put”);

"get");

"count");

")

"--")s

"read");

"until");

"while");

"whil e-not");
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br eak;

case TESTI S:
strcpy(sReturn,
br eak;

case TESTBEG NS:
strcpy(sReturn,
br eak;

case TESTENDS:
strcpy(sReturn,
br eak;

case TESTCLASS:
strcpy(sReturn,
br eak;

case TESTLI ST:
strcpy(sReturn,
br eak;

case TESTECF:
strcpy(sReturn,
br eak;

case TESTTAPE:
strcpy(sReturn,
br eak;

case | NCC:
strcpy(sReturn,
br eak;

case DECC
strcpy(sReturn,
br eak;

case CRASH:
strcpy(sReturn,
br eak;

case UNDEFI NED: /*

strcpy(sReturn,

Sat Jul

"testis");

"testbegi nswith");

"testendswith");

"testclass");

"testlist");

"testeof");

"testtape");

"plus");

“minus");

"crash");

the default */
"undefined");

br eak;

case JUWP:
strcpy(sReturn, "jump");
br eak;

case CHECK:
strcpy(sReturn, "check");
br eak;

case LABEL:
strcpy(sReturn, "label");
br eak;

case NOP: /* no operation */
strcpy(sReturn, "nop");
br eak;

case ZERO [* *]
strcpy(sReturn, "zero");

br eak;

case OPENBRACE:
strcpy(sReturn,
br eak;

case CLOSEBRACE:
strcpy(sReturn,
br eak;

defaul t:
strcpy(sReturn,
br eak;

} I* switch */
return sReturn;

"open-brace");

"cl ose-brace");

"unknown conmmand");

18 15:29:18 2009

/*

char * fnCommandToDi spl ayString(char * sReturn,

switch (i Command)
{
case ADD:
strcpy(sReturn,
br eak;
case CLEAR
strcpy(sReturn,
br eak;
case PRI NT:
strcpy(sReturn,
br eak;
case STATE:
strcpy(sReturn,
br eak;
case REPLACE:

"add");

"clear");

"print");

"state");

/'] - -uni npl erent ed conmand

/lstrcpy(sReturn,

strcpy(sReturn,
br eak;

case | NDENT:
strcpy(sReturn,
br eak;

case CLIP:
strcpy(sReturn,
br eak;

case CLOP:
strcpy(sReturn,
br eak;

case NEWLI NE:
strcpy(sReturn,
br eak;

case PUSH:
strcpy(sReturn,
br eak;

case POP:
strcpy(sReturn,
br eak;

case PUT:
strcpy(sReturn,
br eak;

case CET:
strcpy(sReturn,
br eak;

case COUNT:
strcpy(sReturn,
br eak;

case | NCREMENT:
strcpy(sReturn,
br eak;

case DECREMENT:
strcpy(sReturn,
br eak;

case READ:
strcpy(sReturn,

")

"indent");

"elip);

"clop");

"new i ne");

"push");

"pop");

"put”);

"get");

“count");

ey

)

"read");

"repl ace");
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br eak;

case UNTIL:
strcpy(sReturn,
br eak;

case WH LE:
strcpy(sReturn,
br eak;

case VHI LENOT:

Sat Jul 18 15:29:18 2009

“until");

"while");

/1 uni mpl ement ed comrand
/lstrcpy(sReturn, "whilenot");

strcpy(sReturn,
br eak;

case TESTI S:
strcpy(sReturn,
br eak;

case TESTBEG NS:
strcpy(sReturn,
br eak;

case TESTENDS:
strcpy(sReturn,
br eak;

case TESTCLASS:
strcpy(sReturn,
br eak;

case TESTLI ST:
strcpy(sReturn,
br eak;

case TESTECF:
strcpy(sReturn,
br eak;

case TESTTAPE:
strcpy(sReturn,
br eak;

case | NCC
strcpy(sReturn,
br eak;

case DECC:
strcpy(sReturn,
br eak;

case CRASH
strcpy(sReturn,
br eak;

case JUWP:
strcpy(sReturn,
br eak;

case CHECK:
strcpy(sReturn,
br eak;

case LABEL:
strcpy(sReturn,
br eak;

case NOP: /*
strcpy(sReturn,
br eak;

case ZERO /*

strcpy(sReturn,
br eak;

case OPENBRACE:
strcpy(sReturn,
br eak;

case CLOSEBRACE:

")

"ftext/");

"<text>");

"(text)");

"[text]");

"=text=");

"e>t)

"plus");

"mnus");

"crash");

"junp");

"check");

"@ad);

no operation */
"nop") :

*/
"zero");

{");

strcpy(sReturn, "}");
br eak;
defaul t:
strcpy(sReturn, "unknown command");
br eak;

} /I* switch */
return sReturn;

}
/* ___________________________________________ */
voi d fnPrintCommands()
{
char sCommand[ 100] ;
int i Comrand,;
strcpy(sConmmand, "");
printf("legal commands: \n ");
for (iConmand = 1; i Command < UNDEFI NED; i Command++)
f nCommandToDi spl ayStri ng(sConmand, i Comand) ;
printf("% ", sConmand);
if (i Command %6 == 0)
{ printf("\n ")}
printf("\n");
[lprintf("* Al commands except tests and braces nust end with '’
’//printf("* Al'l statement bl ocks nust be enclosed in {} \n");
/* ___________________________________________ */

void fnPrintlnstruction(lnstruction instruction)

char sCommandNane[ 50] = "";
f nCommandToSt ri ng( sConmandNane, instruction. command);
printf("% '% '%’ (True=%l, Fal se=%, NOT=%l)",

sCommandNane, instruction.argunmentl, instruction.argument?2,

\n"

instruction.truedunp, instruction.falseJunp, instruction.isNeg

at ed);

}

/* ___________________________________________ */
void fnPrintScriptlnstruction(lnstruction instruction)
{
char sCommandNane[ 50] = "";
char sDisplay[3 * MAXARGUVENTLENGTH] ;
strcpy(sDisplay, "");

f nComrandToDi spl ayStri ng(sConmandName, instruction.conmand);
switch (instruction.command)
{

case ADD:

case CLEAR

case PRI NT:

case STATE:

case | NDENT:
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case CLIP
case .
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

CRASH:
UNDEFI NED: /* the default */
CHECK:
LABEL:
NOP: /* no operation */
case ZERO [*  */
case READ:
strcpy(sDi spl ay
strcpy(sDi spl ay
br eak;
case JUW
if (instruction.truedunmp != 0)

{
}

br eak;

sConmandNane)
oy

case OPENBRACE

case CLOSEBRACE
strcpy(sDi spl ay
br eak;

case REPLACE
br eak;

case UNTIL
sprintf(sD splay,

sComuandNane

sConmandNane)

o5 s st
instruction.argument1

br eak;
case WHI LENOT:
br eak;
case WHI LE:
if (instruction.isNegated)

sprintf(sDisplay, "% !"%" ;",
sCommandNane, instruction.argumentl);

}

el se

sprintf(sD splay,
sConmandNane
}

br eak;
case TESTI S
if (instruction.isNegated)

"os 0s ",
instruction.argumentl);

sprintf(sDi splay, "!/%/ {=% }=%"
instruction.argunentl, instruction.truedunp
ejunp) ;

i nstruction. argument 2) ;

instruction.fals

}
el se
sprintf(sDisplay, "/%/ {=% }=%l"
instruction.argunmentl, instruction.truedunp,
eJunp)
}
br eak;

case TESTBEG NS
if (instruction.isNegated)

sprintf(shDisplay, "!<%> {=% }=%l"
instruction.argunmentl, instruction.truedunp,

eJunp)

}

el se

sprintf(shDisplay, "<%> {=% }=%l"
instruction.argunmentl, instruction.truedunp,

eJunp)

}

br eak;

case TESTENDS
if (instruction.isNegated)

sprintf(sDisplay, "!(%) {=% }=%"
instruction.argunentl, instruction.truedunp

eJunp)

}

el se

sprintf(sDi splay, "(%) {=% }=%"
instruction.argunmentl, instruction.truedunp

ejunp) ;

}

br eak;

case TESTCLASS
if (instruction.isNegated)

sprintf(sDi splay, "![%] {=% }=%"
instruction.argunentl, instruction.truedunp

ejunp) ;

}

el se

sprintf(sDi splay, "[%] {=% }=%"
instruction.argunmentl, instruction.truedunp

ejunp) ;

}

br eak;

case TESTLI ST
if (instruction.isNegated)

sprintf(sDi splay, "!=%= {=% }=%"

instruction

instruction

instruction

instruction

instruction

instruction

instruction

.fals

.fals

.fals

.fals

.fals

.fals

.fals
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instruction.fals

library.c
instruction.trueJunp,

eJunp) ;

}

el se

sprintf(shDisplay, "=%= {=% }=%l",
instruction.argunentl, instruction.truedunp, instruction.fals

eJunp) ;

}

br eak;

case TESTEOF:
if (instruction.isNegated)

sprintf(sDisplay, "!<> {=% }=%",
instruction.truedunp, instruction.falseJunp);

}
el se
sprintf(sD splay, "/%/ {=% }=%l",
instruction.truedunp, instruction.falseJunp);
}
br eak;

case TESTTAPE:
if (instruction.isNegated)

sprintf(sD splay, "!=={=% }=%l",
instruction.truedunp, instruction.falseJunp);

}

el se

sprintf(shisplay, "== {=% }=%",
instruction.truedunp, instruction.fal seJunp);

}
br eak;
defaul t:
br eak;
} I/-- switch

printf("%", sDisplay);

/* ___________________________________________ */
void fnlnitializelnstruction(lnstruction * instruction)

{

i nstruction->conmand = UNDEFI NED;

strcpy(instruction->argunmentl, "");
strcpy(instruction->argunment2, "");
instruction->truejunp = -1,
instruction->fal seJunp = -1;

i nstruction->i sNegat ed = FALSE;

/* ___________________________________________ */
typedef struct

I nstruction instructionSet[ MAXPROGRAMLENGTH + 1];
int size;
int braceStack[ MAXNESTI NG + 1];
int instructionPointer;
int conpileTime;
int executionTine;
char 1istFile[ MAXARGUVENTLENGTH] ;
int fileError;
} Program

/* ___________________________________________ */
void fnlnitializeProgram Program* program
{

int ii;

program >si ze = O;

program >i nstructionPoi nter = 0;

program >conpi |l eTinme = -1,

program >executionTime = -1,

strcpy(program>listFile, "");

program >fileError = FALSE;

for (ii = 0; ii < MAXPROGRAMLENGTH; ii ++)
fnlnitializelnstruction(&program >instructionSet[ii]);

}
for (ii =0; ii
{

program >braceStack[ii] = -1;

< MAXNESTI NG ii++)

voi d fnPrintProgram Program* program
{

int ii;
printf("1P=9%d: Size=% \n", program >instructionPointer, program >size

printf("Maxi mum programlength =% \n", MAXPROGRAMLENGTH);

printf("Maxinmumnesting of "{’ =% \n", MAXNESTI NG ;
printf("Maxi mum argunent |ength =% \n", MAXARGUVENTLENGTH);
printf("Maxinmum tape |ength =% \n", MAXTAPELENGTH);
printf("Conpilation time (nmsec) =% \n", program >conpileTine);
printf("Execution tinme =% \n", program >executionTine);
printf("List file name =% \n", program>listFile);
printf("List file error =% \n", program>fileError);
printf("Brace stack=(");

for (ii = 0; ii < MAXNESTING - 1; ii++)

printf("%l, ", program >braceStack[ii]);

printf("%l)\n", program >braceStack[ii]);
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for (ii =0; ii < program>size; ii++)
{
if (ii == program >instructionPointer)
{ printf(">"); }
el se
{ printf(" "); }
printf("o%d:", ii);
fnPrintlnstruction(program >instructionSet[ii]);
printf("\n");
}
}
/* ___________________________________________ */
typedef struct
char * text;
int size;
} El ement;
/* ___________________________________________ */

typedef struct

int peep; /* may contain EOF */
El ement tape[ MAXTAPELENGTH + 1];
El emrent * tapepointer;

char * stack;

char * workspace;

int counter;

int stackl ength;

enum comrandt ypes | ast operati on;
int stacksize;

} Machi ne;
/* ___________________________________________ */
Machi ne * fnlnitializeMachi ne(Machi ne * nachi ne)
{

machi ne- >peep = '\0’;

machi ne- >stack = (char *) mall oc(sizeof(char) * I N Tl ALSTACKSI ZE);
machi ne- >wor kspace = machi ne- >st ack;

strcpy(machi ne->stack, "");

machi ne->counter = 0;

machi ne- >| ast operati on = UNDEFI NED;

machi ne- >st acksi ze = 0;

machi ne- >st ackl ength = | NI TI ALSTACKSI ZE;

int ii =0;

machi ne- >t apepoi nter = &machi ne- >t ape[ 0] ;
El ement * pEl enent = &nmachi ne- >t ape[0];

for (ii = 0; ii < MAXTAPELENGTH + 1; ii++)
pEl enent->text = (char *) malloc(sizeof(char) * GROANFACTOR);
strcpy(pEl ement->text, "");
pEl enent - >si ze = GRONFACTOR;
pEl enent ++;

Y Il--

/* ___________________________________________ */
voi d fnDestroyMachi ne( Machi ne * machi ne)

free(machi ne- >st ack) ;

El ement * pEl enent;

int ii =0;

for (ii = 0; ii < MAXTAPELENGTH; ii ++)

pEl enent = &machi ne->tape[ii];
free(pEl ement->text);

} 1/-- fnDestroyMachine

/* ___________________________________________ */
Machi ne * appendToWor kspace(Machi ne * machi ne, char * sText)

int iDfference;
if ((strlen(machi ne->stack) + strlen(sText)) >= machi ne->stackl ength)
{
i Difference = machi ne- >wor kspace - machi ne->st ack;
machi ne- >st ackl engt h = nachi ne->stackl ength + strlen(sText) + GRONF
ACTOR;
machi ne- >stack = (char *) reall oc(machi ne->stack, nmachi ne->stackl en
gth * sizeof(char));
machi ne- >wor kspace = machi ne->stack + i Difference;
}

i f (machi ne->stack == NULL)

printf ("\nError reallocating nenory for the stack/workspace \n");
exit (1);
}

strcat (machi ne- >wor kspace, sText);
return nachine,;

/* ___________________________________________ */
Machi ne * i ndent Wr kspace( Machi ne * nachine, int ilndentation)

{

}
/* ___________________________________________ */
voi d fnPrintStackTape(Machi ne * nachi ne)
{
char sText[30] = "";
char * pp;
pp = machi ne- >st ack;
[* ---
f nCommandToStri ng(sText, machi ne->l ast operati on);
printf(" -last 1%\ n", sText);
printf(" -counter :[%d]\ n", nachi ne->counter);
i f (nmachi ne->peep == 0)
{ printf(" -peep :[\\0] <ascii:0>\n", nachine->peep, nachine-
>peep); }
el se
{ printf(" -peep :[%] <ascii:%> \n", machi ne->peep, machi ne-
>peep); }
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printf(" -stack B
while (pp != machi ne->wor kspace)
put char (*pp);
pp++;
printf("]J\n");
*/
printf(" -workspace :[%]\n", machi ne->workspace);
printf(" -stack size :%\n", nachine->stacksize);
El enent * ee;
int i Count = O;

ee = &machi ne- >t ape[0];
printf("\n Tape \n");

while ((iCount < MAXTAPELENGTH) && (i Count < (nmachi ne->stacksize + 4))

)
{
printf("<");
while ((*pp !="*") &% (pp < machi ne->wor kspace))
put char (*pp) ;
pp++;
}
if (*pp == "*") _
{ putchar(*pp); pp++; printf(">"); putchar(’'\n"); }
if (ee == nmachi ne->t apepoi nter)
{ printf(">%:", iCount); }
el se
{ printf(" %:", iCount); }
printf("%\n", ee->text);
ee++;
i Count ++;
Y //--while
if (iCount == MAXTAPELENGTH)
printf("maxi rumtape length = % \n", MAXTAPELENGTH);
} I/-- fnPrintMchineState
/* ___________________________________________ */
voi d fnPrintMchineState(Mchine * machi ne)

{
char sText[30] = "";

f nCommandToStri ng(sText, machi ne->l astoperation);

printf(" -last cUs\n", sText);

printf(" -counter [%]\n", machi ne->counter);

if (machi ne->peep == 0)

{ printf(" -peep :[\\0] <ascii:0> \n", machine->peep,

>peep); }

machi ne-

el se
{ printf(" -peep :[%] <ascii:%> \n", machi ne->peep, machi ne-
>peep); }
printf(" -workspace :[%]\n", machi ne->workspace);
char * pp;
printf(" -stack B
pp = machi ne- >st ack;
whil e (pp != machi ne->wor kspace)
put char (*pp) ;
pp++;

printf("]\n");

printf(" -stack size :%l\n", machi ne->stacksize);

/'l printf("strlen(machine->stack) [%] \n", strlen(machine->stack

}/ printf("strlen(machi ne->workspace) :[%] \n", strlen(machine->works
pace));

El ement * ee;

int iCount = O;

ee = &machi ne- >t ape[0];

printf("\'n Tape \n");

whil e ((iCount < MAXTAPELENGTH) && (i Count < (machi ne->stacksize + 4))

if (ee == nmchi ne->t apepoi nter)
{ printf(">%l:", iCount); }
el se
{ printf(" %:", iCount); }
printf("%\n",
ee++;
i Count ++;
Y //--while

ee->text);

if (iCount == MAXTAPELENGTH)

printf("maxi numtape length = % \n", MAXTAPELENGTH);

} 1//-- fnPrintMachineState

/* ___________________________________________ */
voi d fnPrintMachi ne(Machi ne * machi ne)
{

char sText[30] = "";

f nCommandToStri ng(sText, machi ne->l ast operati on);

printf(" -last 1%\ n", sText);
printf(" -counter :[%]\n", machi ne->counter);
i f (machi ne->peep == 0)
printf(" -peep :[\\0] <ascii:0> \n", machine->peep, machi ne-
>peep) ;
}
el se
{
printf(" -peep :[%] <ascii:%> \n", machi ne->peep, machi ne-
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>peep) ;
}
printf(" -workspace [¥%8]\n", machi ne- >wor kspace) ;
char * pp;
printf(" -stack <%> :[", machine->stackl ength);
pp = nmachi ne- >st ack;
while (pp != nachi ne->wor kspace)
put char (*pp) ;
pp++;
.
printf("]\n");
printf(" -stack size:%l\n", machi ne->stacksize);
/1 printf("strlen(machi ne->stack) (%] \n", strlen(nachine->stack

)
/1 printf("strlen(machi ne->workspace) :[%] \n", strlen(nachine->works
pace));

El enent * ee;

int i Count = O;

ee = &machi ne- >t ape[0];

printf("\n Tape \n");

while ((iCount < MAXTAPELENGTH) && (i Count < (nmachi ne->stacksize + 4))

)
if (ee == nmachi ne->t apepoi nter)
{ printf(">%l <%>:", iCount, ee->size); }
el se
{ printf(" % <%>:", iCount, ee->size); }
printf("% \n", ee->text);
ee++;
i Count ++;
Y //--while

if (iCount == MAXTAPELENGTH)

printf("maxi rumtape length = % \n", MAXTAPELENGTH);

} //-- fnPrintMchine

/* ___________________________________________ */
voi d fnConpil e(Program* program FILE * inputstream
{

nt i Character;

nt iLabel Line = -1;

nt iLineCharacterMark = 1;
nt iLineCount = 1;

nt i CharacterCount = 1;

nt i LineCharacterCount = 1;
nt i OpenBraceCount = 0;

nt i d oseBraceCount = O;

nt i TextLength = O;

nt i TestPointer = O;

nt i Command = O;

clock_t tBegi nConpil e;

i
i
nt iLineMark = 1;
i
i

cl ock_t tEndConpil e;

/* pointer into the program braceStack array */
int * pBraceStackPointer;

char sText [ TEXTBUFFERSI ZE] ;

char sCommandNane[20] = "";

/1 FILE * inputstream = stdin;

/1 Program program
//fnlnitializeProgran(&progran;

t Begi nConpil e = cl ock();

pBraceSt ackPoi nter = &program >braceSt ack[ 0] ;
Instruction * instruction = &program >i nstructionSet[0];

i Character = getc(inputstream;

while (iCharacter |= EOF)

ts \n",

{
if (program >size >= MAXPROGRAMLENGTH - 1)
{
fprintf(stderr, "line %: the maxi mum nunber of script statenen
i Li neCount);
fprintf(stderr, "(%) is exceeded. This may be renedied \n",
MAXPROGRAMLENGTH) ;
fprintf(stderr, "by changi ng the MAXPROGRAMLENGTH constant \n")
fprintf(stderr, "in the file "library.c’ and reconpiling. \n");
exit(2);
}
switch (iCharacter)
{
/* _________________________________________ */
case "’

i Li neMark = i Li neCount;
switch (instruction->conmand)

case UNDEFI NED:
fprintf(stderr, "misplaced quote (\"): line %, char %",

i Li neCount, i LineCharacterCount);
exit(2);

case CLEAR

case CLIP:

case CLOP:

case CRASH:

case POP:

case PUSH:

case PUT:

case CET:

case | NDENT:

case | NCREMENT:

case DECREMENT:

case | NCC:

case DECC

case NEWL.I NE:
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READ:

TESTI S:
TESTBEG NS:
TESTCLASS:
TESTLI ST:
TESTEOF:
STATE:

NOP:

JUMP:

ZERC

fprintf(stderr,

"\'n Syntax error:

char %",

sConmandNane,

i Li neCount, i LineCharacterCount);

exit(2);

Y Il--

strcpy(sText,

switch

"),

i TextLength = 0;
i Character = getc(inputstream;
i Char act er Count ++;

if (iCharacter

ECF)

fprintf(stderr,

"stray quote (\") at

line %d, char % \n",

eChar act er Count) ;
exit(2);

r

%

char

}

if (iCharacter ==""")

fprintf(stderr,

"\'n
\n",

i Li neCount,

Script syntax error: enpty quotes (\"\") at

i Li neChar act er Count) ;

exit(2):

whi l e ((iCharacter

{

sprintf(sText,

= ECF) && (i Character
(i Text Lengt h < MAXARGUVENTLENGTH) )

1= ") &&

"os9%", sText, iCharacter);

i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == "'\n")

{ i LineCount ++;

i Li neCharacterCount = 1; }

i Char act er Count ++;

}

if (iCharacter

fprintf(stderr,

%l \n",

i Li neMarKk,

EOF)
"unterm nated quote (\") starting at

i Li neChar act er Mark) ;

exit(2);

if (iTextLength >= MAXARGUMENTLENGTH)

fprintf(stderr,

Command % cannot take an argument:

i Li neCount,

line %,

i nstructi on->command) ;

line

iLin

cha

line %,

"\'n Script error: the argument (text between quotes) at lin
e %, char % \n",
i Li neMark, iLi neCharacterMark);
fprintf(stderr, "is too long. The maximumis % characters \n
' MAXARGUVENTLENGTH) :
exit(2);
if (iCharacter ==""")
if (strlen(instruction->argumentl) == 0)
{ strcpy(instruction->argunmentl, sText); }
else if (strlen(instruction->argument2) == 0)
{ strcpy(instruction->argunment2, sText); }

el se

fprintf(stderr, "The instruction at line % has too many ar
gunents \n");
fprintf(stderr,

exit(2):

"The maxi numpernmitted is 2. \n");

}

el se

fprintf(stderr, "error parsing quoted text at line %. \n",
i Li neCount, i LineCharacterCount);
fprintf(stderr, "this error indicates a bug in the code 'libr
\n");

exit(2);

ary.c’

case '\'':
i Li neMark = i Li neCount;
i Li neChar act er Mark = i Li neChar act er Count ;
swi tch (instruction->conmmand)

case UNDEFI NED:
fprintf(stderr,

"\'n script syntax error: msplaced quote ('): line %, ch

ar %",

Li neCount ,
exit(2);

case CLEAR

case CLIP:

case CLOP:

case CRASH

case POP:

case PUSH:

case PUT:

case CET:

case | NDENT:

case | NCREMENT:

case DECREMENT:

case | NCC

case DECC:

case NEWLI NE:

case READ:

case TESTI S:

case TESTBEG NS:

i Li neChar act er Count) ;



library.c Sat Jul 18 15:29:18 2009 12
case TESTENDS: if (i TextLength >= MAXARGUVENTLENGTH)
case TESTCLASS:
case TESTLI ST: fprintf(stderr,
case TESTEOF: "\'n Script error: the argument (text between quotes) at lin
case STATE: e %, char % \n",
case NOP: i Li neCount, i LineCharacterCount);
case JUWP: fprintf(stderr, "is too long. The nexinumis % characters \n
case CHECK:
case ZERO MAXARGUMENTLENGTH) ;
f nCommandToSt ri ng( sConmandNane, instruction->conmand); exit(2);
fprintf(stderr, "syntax error: comand % cannot take an ar
gunent: |ine %",
sCommandNane, iLineCount, iLineCharacterCount); if (iCharacter !'="\"")
exit(2);
fprintf(stderr,
strcpy(sText, ""); “error parsing quoted text at line %. \n",
i TextLength = 0; i Li neCount, i LineCharacterCount);
i Character = getc(inputstream; fprintf(stderr,
i Char act er Count ++; "this error indicates a bug in the code 'library.c’ near I|i
if (iCharacter == EOF) ne 600 \n");
exit(2);
fprintf(stderr,
"\'n Script syntax error: stray quote (') at line %, char %
d\n", if (iCharacter =="'\"")
i Li neCount, i LineCharacterCount);
exit(2); if (strlen(instruction->argumentl) == 0)
{ strcpy(instruction->argunmentl, sText); }
else if (strlen(instruction->argument2) == 0)
if (iCharacter == "'\"") { strcpy(instruction->argunent2, sText); }
el se
fprintf(stderr,
"\'n Script syntax error: enpty quotes ('’) at line %, cha fprintf(stderr,
r % \n", "\'n Script syntax error: The instruction at line %, char
i Li neCount, i LineCharacterCount); %l has too many arguments (2 is the maxi mum nunmber)\n",
exit(2); i Li neCount, i LineCharacterCount);
fprintf(stderr, "The maxi num pernitted is 2. \n");
exit(2);
while ((iCharacter != EOF) && }
(i Character !'="\"") && Yy Ir--if
(i Text Length < MAXARGUMENTLENGTH) )
{ br eak;
sprintf(sText, "%%", sText, iCharacter);
i Text Lengt h++; R e */
i Character = getc(inputstream; /l-- ignore conments in the script
if (iCharacter == "'\n")
case '#':
i Li neCount ++; i Li neMark = i Li neCount;
i Li neChar act er Count = 1; i Li neCharacterMark = i Li neCharact er Count;
strcpy(sText, "");
i Char act er Count ++; i TextLength = 0;
} i Character = getc(inputstream;
i Char act er Count ++;
if (iCharacter == EOF) if (iCharacter == EOF)
fprintf(stderr, fprintf(stderr,
"\'n Script syntax error: unterminated quote (') at |line %, "syntax error: unterm nated conment '#...# at at end of s
char % \n", cript, line %, char % \n",
i Li neCount, i Li neCharacterCount); i Li neCount, i Li neCharacterCount);
exit(2); exit(2);
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if (iCharacter == "#")

br eak;

}

while ((iCharacter = EOF) && (iCharacter !="#))

i Character = getc(inputstream;
if (iCharacter == "'\n")

i Li neCount ++;
i Li neChar act er Count = 1;

i Char act er Count ++;

}
if (iCharacter == EOF)

fprintf(stderr,

"script error: unterm nated comment (#..#) starting at lin
e %, char % \n",
i Li neMar k, iLineCharacterMark);
exit(2);
if (iCharacter I="#")
fprintf(stderr, "error parsing comment at |ine %, char %l. \
n", iLineMark, iLineCharacterMrk);
fprintf(stderr, "this error indicates a bug in the code 'libr
ary.c’ near line 700 \n");
exit(2);
br eak;
/* _________________________________________ */
/] ignore whitespace
case '\r’:
case '\t':
case ’ br eak;
/* _________________________________________ */
/] parse 'begin tests’ <...>
case '<':
swi t ch(instruction->conmand)
case UNDEFI NED:
br eak;
defaul t:
fprintf(stderr,
"Line %, char %d: script error before ’'<' character. \n"
’ i Li neCount, i LineCharacterCount);
fprintf(stderr, "(mssing seni-colon?)\n");
exit(2);

i Li neMark = i Li neCount;

i Li neCharacterMark = iLineCharacterCount;
strcpy(sText, "");

i TextLength = 0;

i Character = getc(inputstream;
i Char act er Count ++;
if (iCharacter == EOF)
fprintf(stderr,

"script ends badly, unterm nated test

ine %d, char % \n",
i Li neMar k, iLineCharacterMark);
exit(2);
/1-- End of file test can be witten ' <>’
if (iCharacter ==">")

if (strlen(instruction->argunmentl) != 0)
fprintf(stderr,
"syntax error:
ady has an argunent \n",
i Li neMar k,

exit(2);

The eof test '<>' at

i Li neChar act er MarKk) ;

instruction->conmand =
program >si ze++;
instruction++;

br eak;

TESTEOCF,

}

whil e ((iCharacter
th < MAXARGUMENTLENGTH) )

= ECF) && (i Character

/* handl e the escape sequence */
if (iCharacter == "\\")
{
i Character = getc(inputstream;
if (iCharacter == EOF)

fprintf(stderr,
"script ends badly:

slash starting at line %, char % \n",
i Li neMar k, iLineCharacterMark);
exit(2);

}

sprintf(sText,
i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == '\n")
{

i Li neCount ++;

i Li neChar act er Count = 1;

"Us%", sText,

i Char act er Count ++;

}
if (iCharacter == EOF)

fprintf(stderr,

"unterm nated test '<...> starting at

PN

line %,

unterm nated test '<...

i Character);

line %,

char

starting at |

%l alre

I=">") && (i TextLeng

', and back

char

%l \n"
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i Li neMarKk,
exit(2);

i Li neChar act er Mar k) ;

if (iTextLength >= MAXARGUMENTLENGTH)

fprintf(stderr, "the test '<...> starting at line %, char %

d \'n", iLineMark, iLineCharacterMark);
fprintf(stderr, "is too long. The maximumis % characters \n
", MAXARGUMENTLENGTH) ;
exit(2);
if (iCharacter !=">")
fprintf(stderr, "error parsing test at line %, char %. \n",
i Li neCount, i LineCharacterCount);
fprintf(stderr, "code bug near line 740 of library.c \n");
exit(2);
if (iCharacter ==">")
if (strlen(instruction->argunmentl) == 0)
instruction->conmand = TESTBEG NS;
strcpy(instruction->argumentl, sText);
program >si ze++;
instruction++;
}
el se
fprintf(stderr, "The test '<...>" at line %, char % alrea
dy has an argument \n",
i Li neMark, iLi neCharacterMark);
fprintf(stderr, "code bug near line 740 of library.c \n");
exit(2);
}
br eak;
/* _________________________________________ */
/'l parse 'ends tests’ (...)
case '(':
swi t ch(instruction->conmand)
case UNDEFI NED:
br eak;
defaul t:
fprintf(stderr,
"Line %l, char %d: script error before ' (' character. \n"
’ i Li neCount, i LineCharacterCount);
fprintf(stderr, "(m ssing seni-colon?)\n");
exit(2);

i Li neMark = i Li neCount;

i Li neCharact erMark = i Li neCharact er Count ;
strcpy(sText, "");

i TextLength = 0;

i Character = getc(inputstream;
i Char act er Count ++;
if (iCharacter == EOF)
fprintf(stderr,
"script ends badly,
%l \n",

i Li neMar k,
exit(2);

unterm nated test '(...)’ starting at |

ine %, char

i Li neChar act er Mar k) ;

/l-- sone test can be witten ' ()’
if (iCharacter ==")")

fprintf(stderr,
"enpty test ' ()’ at
har act er Mark) ;
exit(2);

line %d, char % \n", iLineMark, iLineC

whil e ((iCharacter
th < MAXARGUMENTLENGTH) )

= ECOF) && (iCharacter !'=")") && (i TextLeng

/* handl e the escape sequence */
if (iCharacter == "\\")
{
i Character = getc(inputstrean);
if (iCharacter == EOF)

fprintf(stderr,

"script ends badly: unterm nated test '(...)', and back
slash starting at line %, char % \n",
i Li neMark, iLineCharacterMark);
exit(2);
}
sprintf(sText, "%%", sText, iCharacter);
i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == "'\n")
i Li neCount ++;
i Li neChar act er Count = 1;
i Char act er Count ++;
}
if (iCharacter == EOF)
fprintf(stderr,
"unterm nated test '(...)’ starting at line %, char %l \n"
’ i Li neMar k, iLineCharacterMark);
exit(2);
if (i TextLength >= MAXARGUVENTLENGTH)
fprintf(stderr, "the test '(...)’ starting at line %, char %

d \'n", iLineMark, iLineCharacterMark);
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fprintf(stderr, "is too long. The naxinumis % characters \n
", MAXARGUMENTLENGTH) ;
exit(2);
if (iCharacter I=")")
fprintf(stderr, "error parsing test at line %, char %. \n",
i Li neCount, i LineCharacterCount);
fprintf(stderr, "code bug near line 740 of library.c \n");
exit(2);
if (iCharacter ==")")
if (strlen(instruction->argumentl) == 0)
i nstructi on->comrand = TESTENDS;
strcpy(instruction->argunmentl, sText);
program >si ze++;
instruction++;
}
el se
fprintf(stderr, "The test '(...)’ at line %, char % alrea
dy has an argurment \n",
i Li neMark, iLineCharacterMark);
fprintf(stderr, "code bug near line 1312 of library.c \n");
exit(2);
}
br eak;
/* _________________________________________ */
/l-- parse 'class tests’
case '[’
swi t ch(instruction->conmmand)
case UNDEFI NED:
br eak;
defaul t:
fprintf(stderr,
"Line %l, char %l: syntax error before '[’ character. \n
i Li neCount, i LineCharacterCount);
fprintf(stderr, "(mssing seni-colon?)\n");
exit(2);

i LineMark = i Li neCount;

i Li neChar act er Mark = i Li neChar act er Count ;
strcpy(sText, "");

i TextLength = 0;

i Character = getc(inputstream;

i Char act er Count ++;

if (iCharacter == EOF)

fprintf(stderr,
exit(2);

"script ends badly, unterm nated test \n");

if (iCharacter =="'1")

fprintf(stderr,
"enpty test '[]’ at
har act er Mar k) ;
exit(2);

line %, char % \n", iLineMark, iLineC

whil e ((iCharacter
th < MAXARGUMENTLENGTH) )

= EOF) && (iCharacter !="]") && (i TextLeng

/* handl e the escape sequence */
if (iCharacter == "\\")
{
i Character = getc(inputstream;
if (iCharacter == EOF)

fprintf(stderr,

"script ends badly: unterm nated test, and backsl ash sta

rting at line %, char %",
i Li neMark, i LineCharacterMark);
exit(2);
}
sprintf(sText, "%%", sText, iCharacter);
i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == "'\n")
{
i Li neCount ++;
i Li neChar act er Count = 1;
i Char act er Count ++;
}
if (iCharacter == EOF)
fprintf(stderr, "untermnated test '[]’ starting at |ine %l,
char \n", iLineMrk, iLineCharacterCount);
exit(2);
if (i TextLength >= MAXARGUVENTLENGTH)
fprintf(stderr,
"script error: the class test '[...]’ starting at |ine %,
char % \n",
i Li neMar k, i LineCharacterMark);
fprintf(stderr, "is too long. The nexinumis % characters \n
", MAXARGUMENTLENGTH) ;
fprintf(stderr, "This limt can be changed by editing the val
ue ");
fprintf(stderr, "of MAXARGUMENTLENGTH in library.c and reconp
iling \n");
exit(2);
if (iCharacter =="1")
if (strlen(instruction->argumentl) == 0)
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instruction->conmand = TESTCLASS;

library.c

strcpy(instruction->argumentl, sText);
program >si ze++;
instruction++;
}
el se
fprintf(stderr,
"The test '[...]’ starting at line %, char % already ha

s an argunent \n",

i Li neMark, iLi neCharacterMark);
fprintf(stderr, "This indicates a code bug near |ine 820 of
library.c \n");
exit(2);
}
}
el se
fprintf(stderr, "error parsing test at line %. \n", iLineCou
nt, iLineCharacterCount);
fprintf(stderr, "code bug near line 820 of library.c \n");
exit(2);
br eak;
/* _________________________________________ */
case ' =':
swi tch(instruction->conmmand)
case UNDEFI NED:
br eak;
defaul t:
fprintf(stderr, "Line %, char %l: syntax error before '=
character. \n",
i Li neCount, i LineCharacterCount);
fprintf(stderr, "(m ssing seni-colon?)\n");
exit(2);

i Li nevMark = i Li neCount;
i Li neChar act er Mark = i Li neChar act er Count ;

strcpy(sText, "");

i TextLength = 0;

i Character = getc(inputstream;
i Char act er Count ++;

if (iCharacter == EOF)

fprintf(stderr, "The '= at line %, char %l, seens nisplaced

\'n", iLineMark, iLineCharacterMark);

exit(2);
/* the test == is used to deternmine if the workspace is

the sane as the current tape cell */
if (iCharacter =="'=")

if (strlen(instruction->argunmentl) != 0)

fprintf(stderr,

"syntax error: The tape test '==" at line %, char %l alr

eady has an argunent \n",

i Li neMarKk,
exit(2);

i Li neChar act er Mark) ;

instruction->conmand = TESTTAPE;
program >si ze++;

instructi on++;

br eak;

}

whil e ((iCharacter
th < MAXARGUMENTLENGTH) )

= ECOF) && (iCharacter !'="'=") && (i TextLeng

/* handl e the escape sequence */
if (iCharacter == "\\")
{
i Character = getc(inputstream;
if (iCharacter == EOF)
and backsl ash

fprintf(stderr, "untermnated test (= ..=),

starting at line %l, char %",
i Li neMar k, i LineCharacterMark);
exit(2);
}
sprintf(sText, "%%", sText, iCharacter);
i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == "'\n")
{ iLineCount++; }
i Char act er Count ++;
}
if (iCharacter == EOF)
fprintf(stderr, "untermnated test (=...=) at line %, char %
d\n",
i Li neMar k, iLineCharacterCount);
exit(2);
if (i TextLength >= MAXARGUVENTLENGTH)
fprintf(stderr, "the test (==) at line %, char % \n", ilLine
Mar k, i Li neCharacter Mark) ;
fprintf(stderr, "is too long. The naxinumis % characters \n
", MAXARGUMENTLENGTH) ;
exit(2);
if (iCharacter I="=")
fprintf(stderr, "error parsing test at line %, char %\n", i
Li neMark, iLineCharacterMark); exit(2);
fprintf(stderr, "this error indicates a bug in the code 'libr
ary.c’ near line 1160 \n");
exit(2);
if (strlen(instruction->argunmentl) == 0)
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{
i nstructi on->comrand = TESTLI ST;
strcpy(instruction->argunmentl, sText);
program >si ze++;
instruction++;

}

el se
fprintf(stderr, "syntax error: The test (==) at line %l alr

eady has an argunent \n",
i Li neMarKk) ;

fprintf(stderr, " \n");
exit(2);

br eak;

/* _________________________________________ */
case '/’:
swi t ch(instruction->conmand)
case UNDEFI NED:
br eak;
defaul t:
fprintf(stderr,
"Line %l, char %d: syntax error before '/’ character. \n
’ i Li neCount, i LineCharacterCount);

fprintf(stderr, "(m ssing seni-colon?)\n");
exit(2);

i Li nevMark = i Li neCount;
i Li neChar act er Mark = i Li neChar act er Count ;

strcpy(sText, "");

i TextLength = 0;

i Character = getc(inputstream;
i Char act er Count ++;

if (iCharacter == EOF)

fprintf(stderr, "The '/’ at
\'n", iLineMark, iLineCharacterMark);

line %, char %l, seens nm splaced

exit(2);
/*
if (iCharacter =="/")
fprintf(stderr, "enpty test (//) at line %, char % \n", ilLi

neMar k, iLineCharacterMrk);
exit(2);

*/

whil e ((iCharacter
th < MAXARGUMENTLENGTH) )

= ECF) && (iCharacter !="/") && (i TextLeng

/* handl e the escape sequence */
if (iCharacter == "\\")
{
i Character = getc(inputstream;
if (iCharacter == EOF)

fprintf(stderr, "unterm nated test, and backsl ash startin

g at line %, char %",
i Li neMark, iLineCharacterMark);
exit(2);
}

sprintf(sText,
i Text Lengt h++;
i Character = getc(inputstream;
if (iCharacter == "'\n")

{ iLineCount++; }

i Char act er Count ++;

"os9%", sText, iCharacter);

}
if (iCharacter == EOF)
fprintf(stderr, "untermnated test (//) at

n", iLineMark, iLineCharacterCount);
exit(2);

line %, char % \

if (iTextLength >= MAXARGUMENTLENGTH)

fprintf(stderr,
"the test (//) at line %, char
i Li neMar k, iLineCharacterMark);
fprintf(stderr, "is too long. The naxinumis % characters \n

% \n",

MAXARGUMENTLENGTH) ;
exit(2);

if (iCharacter =="/")
if (strlen(instruction->argunmentl) == 0)

instruction->conmand = TESTI S;
strcpy(instruction->argunentl,
program >si ze++;
instruction++;

}

el se

sText);

fprintf(stderr, "The test (//) at line % already has an ar

gunent \n",
i Li neMarKk) ;
fprintf(stderr, " \n");
exit(2);
}
}
el se
fprintf(stderr, "error parsing test at line %, char %\n", i
Li neMark, iLineCharacterMark); exit(2);
fprintf(stderr, "this error indicates a bug in the code 'libr
ary.c’ \n");
exit(2);
br eak;
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case '\n’:
i Li neCount ++;
i Li neChar act er Count =
br eak;

case '!’:
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___________________ * [

1;

___________________ * [

/I negations only before tests or a while comrand

swi t ch(instruction->conmand)

case UNDEFI NED:
if (instruction->i
{ instruction->i
else if (instructi
{ instruction->i
br eak;
case WH LE:
if (instruction->i
{ instruction->i
else if (instructi
{ instruction->i
br eak;
defaul t:
fprintf(stderr,

"Line %, char %: syntax error before '!’ character.

sNegat ed == TRUE)
sNegated = FALSE; }
on->i sNegat ed == FALSE)
sNegated = TRUE; }

sNegat ed == TRUE)
sNegated = FALSE; }
on->i sNegat ed == FALSE)
sNegated = TRUE; }

i Li neCount, i LineCharacterCount);
fprintf(stderr, "\n");

exit(2);

case |

switch (instruction->conmmand)

case UNDEFI NED:
fprintf(stderr,

"The sem -colon (;) at line %, char %l seenms m spl aced.

n-,
i Li neCount, i LineCharacterCount);
exit(2);
case ADD:
case WHI LE:
case UNTIL:
if (strlen(instruction->argumentl) == 0)
f nCommandToSt ri ng( sConmandNane, instruction->conmand);
fprintf(stderr,
"The comand ' %’ requires an argunent: |ine %l,
%l \n",

sConmandNane, iLineCount, iLineCharacterCount);

exit(2):

program >si ze++;
instruction++;
br eak;

case LABEL:

i Label Li ne = program >si ze;

program >si ze++;
instruction++;
br eak;

case CHECK:

//-- convert 'checks’ to 'junps’ and set the junp line

instruction->conmand = JUWP;
if (ilLabelline == -1)

fprintf(stderr,
"The check must be preceded by the ' @@ | abel:
d, char % \n",
i Li neCount, i LineCharacterCount);
exit(2);

instruction->trueJunp = i Label Li ne;
program >si ze++;
instruction++;
br eak;
defaul t:

program >si ze++;
instruction++;

} /1 switch

br eak;

case '{':
/] assign junps
if (instruction->conmmand ! = UNDEFI NED)

fprintf(stderr,

line %

"Line %, char %: syntax error before '{’ \n", iLineCount,

i Li neChar act er Count) ;
exit(2);

i nstruction->conmand = OPENBRACE;
i OQpenBr aceCount ++;
if (program >size == 0)

fprintf(stderr, "error: A script cannot start with '{’
exit(2);

instruction--;
switch (instruction->conand)
{
case TESTI S:
case TESTBEG NS:
case TESTENDS:
case TESTCLASS:
case TESTECF:
case TESTTAPE:
case TESTLI ST:
if (instruction->i sNegat ed)
{ instruction->fal seJunp = program >si ze; }
el se
{ instruction->trueJunp = program >size; }

if (program >size == 1)
*pBraceSt ackPoi nter = program >si ze;

pBraceSt ackPoi nt er ++;
program >si ze++;

\n");

instruction = &program >i nstructi onSet [ program >si ze];

br eak;
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instruction--;
i Test Poi nter = program >size - 1,
while ((instruction->command == TESTIS) ||
(i nstruction->command == TESTBEG NS) | |
(i nstruction->comuand == TESTENDS) ||
|
I
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I
(instruction->comand == TESTLI ST) |
(instruction->comand == TESTTAPE) |
(instruction->comand == TESTECF) ||
(instruction->comand == TESTCLASS))

if (instruction->i sNegated)

{
instruction->fal seJunp = program >si ze;
instruction->trueJunp = i Test Poi nter;

}

el se

{
i nstruction->fal seJunp = i Test Poi nter;

instruction->trueJunp = program >si ze;

i Test Pointer--;
if (iTestPointer < 0) { break; }
instruction--;

Y /1-- while

/* load the brace stack for cal culated junps */
*pBraceSt ackPoi nter = program >si ze;

pBraceSt ackPoi nt er ++;

program >si ze++;

instruction = &program >i nstructionSet [ program >si ze];

br eak;
defaul t:
fprintf(stderr,
"script error:
ot preceded by a test \n",
i Li neCount,
exit(2);
br eak;
} /I/-- switch
br eak;

The ' {’ character at line %, char % is n

i Li neChar act er Count) ;

case '}’':
i Cl oseBraceCount ++;
if (id oseBraceCount > i OpenBraceCount)

fprintf(stderr,
"script error:
m spl aced. \n",
i Li neCount, i LineCharacterCount);
fprintf(stderr,
"The are nore cl ose braces than open braces \n");

exit(2);

the '}’ character at line %, char % seens

if (instruction->conmand ! = UNDEFI NED)

fnPrintlnstruction(*instruction);
fprintf(stderr,

"script error: The '}’ character at line %, char % seens

m spl aced. \n",
i Li neCount,

exit(2):

i Li neChar act er Count) ;

i nstruction->command = CLOSEBRACE;

/* set the junps for the test of the current brace pair,
the brace stack

* to find the correspondi ng open brace */

pBraceSt ackPoi nter--;

instruction = &program >i nstructionSet[*pBraceStackPoi nter - 1]

usi ng

if (instruction->i sNegat ed)

{
instruction->trueJunp = program >si ze;
/linstruction->trueJunp = *pBraceSt ackPoi nter;
}
el se
/linstruction->fal seJunp = *pBraceSt ackPoi nter;
i nstruction->fal seJunp = program >si ze;
}

program >si ze++;
instruction = &program >i nstructi onSet[ program >si ze];
br eak;

/1 commands
defaul t:
strcpy(sText, "");

if (iCharacter == "'\0")
{ break; }

if (lislower(iCharacter) && (iCharacter !="+") && (iCharacter

I="'-") && (iCharacter !'="'@))
fprintf(stderr, "line %: illegal character "%’ (%) \n",
i Li neCount, i Character, iCharacter);

fprintf(stderr, " this character may only occur between quot

es");
fprintf(stderr, " or within tests.");
exit(2);
while ((islower(iCharacter) || (iCharacter == "'+") || (i Charact
er =="'@) || (iCharacter =="-"’
&& (strlen(sText) < TEXTBUFFERSI ZE))
{
sprintf(sText, "%%", sText, iCharacter);
i Character = getc(inputstream;
i Char act er Count ++;
i Li neChar act er Count ++;
Y //-- while

if (strlen(sText) >= TEXTBUFFERS| ZE)

fprintf(stderr, l'ine
%l, char %l",

sText,

exit(2);

"syntax error: unrecogni zed command ¥%s,

i Li neCount, i LineCharacterCount);
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}
i Comand = -1,
i Command = f nCommandFronttri ng(sText); /* add a final read and junp(0) conmand so that the script |oops */
if (iCommand == UNKNOMWN) i nstructi on->comand = READ;
program >si ze++;
fprintf(stderr, "line %: unrecogni zed conmand ' %’ ", instruction = &program >i nstructionSet[ program >si ze];
i Li neCount, sText); instruction->command = JUWP;
exit(2); instruction->trueJunmp = 0;

program >si ze++;

instruction = &program >i nstructionSet [ program >si ze];
if (instruction->command ! = UNDEFI NED)

/* compute the conpile time */

fprintf(stderr, "line %: syntax error before command ' %' ", t EndConpi l e = cl ock();
i Li neCount, sText); int i CompileTime = (int) (((tEndConpile - tBeginConpile) * 1000)/ CLO
exit(2); CKS_PER_SEC) ;
program >conpi | eTi ne = i Conpi | eTi me;
[lprintf("------------------- \'n", iLineCount);
if (iCharacter == EOF) [lprintf(" Li nes parsed: % \n", iLineCount);
[lprintf("Characters parsed: % \n\n", iCharacterCount);
fprintf(stderr, "script error: script ends badly"); [lprintf("--ProgramlListing-- \n");
exit(2);
/1 fnPrint Progran(progran;
i nstructi on->comrand = i Conmand; } 1/-- fnConpile
/* process the character currently in iCharacter */ A e T TP */
conti nue; int fnExecutelnstruction (Program* program Machine * machi ne,
/* fnPrintlnstruction(*instruction); */ FILE * inputstream
{
} I/-- switch Instruction * instruction =

&program >i nstructi onSet [ program >i nstructionPoi nter];

i Character = getc(inputstrean); FILE * fListFile; //-- for the list file test
i Char act er Count ++; char * sClass; //--
i Li neChar act er Count ++; char sTenp[ TEMPSTRI NGSI ZE] ;
char sTenp2[ TEMPSTRI NGSI ZE] ;
int bDebug = 0; char sFil eLi ne[ MAXFI LELI NELENGTH] ;
i f (bDebug) char * pTenp;
{ El emrent * ee;
printf("current char=% \n", iCharacter); pTenp = sTenp;
fnPrint Progran{program; int ii;
} int iddStackSize = 0;
El ement * eCurrent TapeEl enent ;
Y /1-- while
swi tch (instruction->conmmand)
[/fnPrintlnstruction(*instruction); {
/* _____________________________________ */
if (iOpenBraceCount != id oseBraceCount) case ADD:
machi ne = appendToWr kspace(machi ne, instruction->argumentl);
printf("error: unbal anced braces: \n", iLineCount); program >i nstructi onPoi nt er ++;
printf("open braces=%, ", iCOpenBraceCount); br eak;
printf("close braces=%l \n", iC oseBraceCount); A e */
exit(2); case CLEAR
} *machi ne- >wor kspace = '\ 0’ ;
program >i nstructi onPoi nt er ++;
if (instruction->conmmand != UNDEFI NED) br eak;
/* _____________________________________ */
f nCommandToStri ng(sText, instruction->conand); case PRI NT:
fprintf(stderr, "line %: unfinished cormand ' %’ .", printf("%", machi ne->workspace);
i Li neCount, sText); program >i nstructi onPoi nt er ++;

exit(2); br eak;
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/* _____________________________________ */
case STATE:

f nPri nt Machi ne( machi ne) ;

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case REPLACE:

/'l fnStringRepl ace( machi ne- >wor kspace) ;

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case | NDENT:

if (strlen(machi ne->workspace) >= TEMPSTRI NGS| ZE)

pTemp = (char *)
eof (char) + GROANFACTOR);

real | oc(pTenp, strlen(machi ne->workspace) * siz
if (pTemp == NULL)
printf ("\nError reallocating nenory for a tenporary string \n")

exit (1);

strcpy(pTenp, machi ne- >wor kspace) ;

strcpy(machi ne- >wor kspace, " ");
for (ii =0; ii < strlen(pTenp); ii++)
sprintf(sTemp2, "9%", pTenp[ii]);
machi ne = appendToWr kspace(machi ne, sTemp2);
if (pTemp[ii] == "\n")
{
machi ne = appendToWr kspace(nmachine, " ");
}
}y 1/1-- for
program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */
case CLIP:
if (strlen(nmachi ne->workspace) > 0)
{ machi ne- >wor kspace[ strl en(machi ne- >wor kspace) - 1] = '\0"; }
program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */
case CLOP:
if (strlen(machi ne->workspace) > 0)
for (ii = 0; ii < strlen(machi ne->workspace); ii++)
{
machi ne- >wor kspace[ii] = machi ne->workspace[ii + 1];
}
} . R
program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */

case NEWI NE:

strcat (machi ne- >wor kspace, "\n");

program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */
case PUSH:
i f (*machi ne->workspace == '\0")
{
program >i nstructi onPoi nt er ++;
br eak;

}

machi ne- >wor kspace++;

whil e ((*machi ne->workspace !'="*") &&
(*machi ne- >wor kspace !'="\0"))

{

}

i f (*machi ne->wor kspace == "*")

{
}

/1 printf("machi ne->tapepointer = % \n",

[l printf("&mrachi ne->t ape[ MAXTAPELENGTH]
[ MAXTAPELENGTH] ) ;

i f (machi ne->t apepoi nter < &machi ne->t ape[ MAXTAPELENGTH - 1])

machi ne- >wor kspace++;

machi ne- >wor kspace++;

machi ne- >t apepoi nter);
=x % \n", &machine->tape

{
machi ne- >t apepoi nt er ++;
}
el se
printf("Mxinumtape |ength (%) exceeded \n", MAXTAPELENGTH);
printf("The possible renedies are: \n");
printf(" a. increase the MAXTAPELENGIH constant in 'library.c’ a
nd reconpile \n");
printf(" b. rewite the script to use |less tape elenments. \n");
printf(" c. use the -d switch to view a trace of the script. \n"
)
printf("Below is shown the final state of the virtual machine \n
\n");
f nPri nt Machi neSt at e( machi ne) ;
exit(2);
}

machi ne- >st acksi ze++;
program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case POP:
i f (machi ne->wor kspace == machi ne- >st ack)
{
program >i nstructi onPoi nt er ++;
br eak;
}
machi ne- >wor kspace- -;
i f (machi ne->wor kspace == machi ne- >st ack)
{

machi ne- >t apepoi nter--;
machi ne- >st acksi ze- -;
program >i nstructi onPoi nt er ++;
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br eak; i f (machi ne->t apepoi nter > &machi ne- >t ape[0])
} { machi ne- >t apepoi nter--; }
program >i nstructi onPoi nt er ++;
i f (*machi ne- >wor kspace == "*") br eak;
{ machi ne- >wor kspace--; } A R */
case READ:
whi |l e ((*machi ne->workspace = "*") && i f (machi ne->peep == EOF)
(machi ne- >wor kspace ! = machi ne->st ack)) {
{ ret urn ENDOFSTREAM
machi ne- >wor kspace- -;
1 sprintf(sTenp, "%", machi ne->peep);
machi ne = appendToWr kspace(machi ne, sTenp);
i f (*machi ne->wor kspace == "*") machi ne- >peep = getc(inputstrean);
{ machi ne- >wor kspace++; } program >i nstructi onPoi nt er ++;
br eak;
i f (machi ne->t apepoi nter > &mrachi ne- >t ape[0]) A e T */
{ machi ne- >t apepoi nter--; } case UNTIL:
i f (machi ne->peep == ECF)
machi ne- >st acksi ze- -; {
program >i nstructi onPoi nt er ++; program >i nstructi onPoi nt er ++;
br eak; br eak;
A e */ }
case PUT:
if (strlen(nmachi ne->workspace) >= (machi ne->tapepointer->size) - 1 int bLoop = TRUE;
) sprintf(sTenp, "%", machi ne->peep);
{ machi ne = appendToWr kspace(machi ne, sTenp);
machi ne- >t apepoi nter->si ze = strl en(nmachi ne->workspace) + GRONFA machi ne- >peep = getc(inputstrean);
CTOR;
machi ne- >t apepoi nter->text = if (fnStringEndsWth(machi ne->workspace, instruction->argunmentl) =
(char *) reall oc(nachi ne->t apepoi nter->text, nmachi ne->tapepoin = TRUE)
ter->size * sizeof(char)); {
} bLoop = FALSE;
}
i f (machi ne->t apepoi nter->text == NULL)
whi |l e (bLoop == TRUE)
printf ("\nError reallocating nenory for a tape elenment \n"); {
exit (1);
} sprintf(sTemp, "%", machi ne->peep);
machi ne = appendToWr kspace(machi ne, sTenp);
strcpy(machi ne- >t apepoi nt er- >t ext, nmachi ne->wor kspace) ; machi ne- >peep = getc(inputstrean);
program >i nstructi onPoi nt er ++; i f (machi ne->peep == EOF)
br eak; {
R e */ program >i nstructi onPoi nt er ++;
case CET: br eak;
}
machi ne = appendToWr kspace(machi ne, nmachi ne- >t apepoi nter->text);
program >i nstructi onPoi nt er ++; if (fnStringEndsWth(machi ne->workspace, instruction->argunent1)
br eak; == TRUE)
R e T */ {
case | NCREMENT: bLoop = FALSE;
i f (machi ne->t apepoi nter >= &machi ne- >t ape[ MAXTAPELENGTH] ) if ((fnStringEndsWth(machi ne->workspace, instruction->argunen
t2) == TRUE) &&
printf("maxi numtape | ength exceeded (%d)\n", MAXTAPELENGTH); (strlen(instruction->argunent2) > 0))
printf("change the MAXTAPELENGTH constant and reconpile \n");
exit(2); bLoop = TRUE;
} }
machi ne- >t apepoi nt er ++;
program >i nstructi onPoi nt er ++; Yy I1-- while
br eak;
A e T T */ program >i nstructi onPoi nt er ++;

case DECREMENT: br eak;
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/* _____________________________________ */
case WH LE:
if (machi ne->peep == ECF)
{
program >i nstructi onPoi nt er ++;
br eak;
}
bLoop = TRUE;
sC ass = instruction->argument1;

if ((fnlslnd ass(sd ass, nachi ne->peep) == FALSE) &&
(instruction->i sNegated == FALSE))
{

program >i nstructi onPoi nt er ++;
br eak;

}

if ((fnlslnd ass(sd ass, nachi ne->peep) == TRUE) &&
(instruction->i sNegated == TRUE))

{

program >i nstructi onPoi nt er ++;
br eak;

}

whi | e (bLoop)

sprintf(sTenmp, "%", machi ne->peep);
machi ne = appendToWr kspace(machi ne, sTenp);
machi ne- >peep = getc(inputstrean);

i f (machi ne->peep == ECF)

bLoop = FALSE;
}

if ((fnlslnd ass(sd ass, nachi ne->peep) == FALSE) &&
(instruction->i sNegated == FALSE))

bLoop = FALSE;

}
if ((fnlslnd ass(sd ass, nachi ne->peep) == TRUE) &&
(instruction->i sNegated == TRUE))

bLoop = FALSE;

}
Y /7-- while

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case WHI LENCT:

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case TESTIS:
if (strcnp(nmachi ne->workspace, instruction->argumentl) ==
{ program >i nstructionPointer = instruction->truedunp;
el se

{ program >i nstructionPointer = instruction->fal seJunp;

}
}

0)

/* _____________________________________ */

case TESTLI ST:
fListFile = fopen(instruction->argunmentl, "r");
strcpy(program >listFile, instruction->argunmentl);
if (fListFile == NULL)

{
program >fil eError = TRUE;
program >i nstructi onPoi nt er ++;
br eak;
}
program >i nstructionPoi nter = instruction->fal seJunp;
while (fgets(sFileLine, MAXFILELI NELENGTH, fListFile) != NULL)

fnStringTrin(sFileLine);
Il printf ("sFileLine=[%]\n", sFileLine);
if (strcnp(sFileLine, machi ne->workspace) == 0)
{program >i nstructi onPoi nter = instruction->truedunp; }

fclose(fListFile);
br eak;
/* _____________________________________ */
case TESTBEG NS:
if (fnStringBegi nsWth(machi ne->workspace, instruction->argunentl)

{ program >i nstructionPointer = instruction->truedunp; }
el se
{ program >i nstructionPointer = instruction->fal seJunp; }
br eak;
/* _____________________________________ */

case TESTENDS:
if (fnStringEndsWth(machi ne->workspace, instruction->argunmentl))

{ program >i nstructionPointer = instruction->truedunp; }
el se
{ program >i nstructionPointer = instruction->fal seJunp; }
br eak;
/* _____________________________________ */
case TESTCLASS:
sC ass = instruction->argument1;
program >i nstructionPoi nter = instruction->fal seJunp;
if (fnlslndass(sd ass, *nachi ne->workspace))
{ program >i nstructionPointer = instruction->truedunp; }
br eak;
/* _____________________________________ */
case TESTTAPE:
if (strcrp(nmachi ne->workspace, nmachi ne->tapepointer->text) == 0)
{ program >i nstructionPointer = instruction->truedunp; }
el se
{ program >i nstructionPointer = instruction->fal seJunp; }
br eak;
/* _____________________________________ */

case TESTECF:
if (machi ne->peep == ECF)

{ program >i nstructionPointer = instruction->truedunp; }
el se

{ program >i nstructionPointer = instruction->fal seJunp; }
br eak;
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R e e TR */ case CLOSEBRACE:
case COUNT: program >i nstructi onPoi nt er ++;
/* add the counter to the workspace */ br eak;
/* add the text to the workspace ’'count’ tinmes */ A e T */
if (strlen(instruction->argunmentl) == 0) defaul t:
printf(
sprintf(sTenp, "%l", machi ne->counter); "runtime error: unexpected instruction at instruction %l",
machi ne = appendToWr kspace(machi ne, sTenp); program >i nstructi onPoi nter);
} exit(2);
el se br eak;

strcpy(sTenp, "");

for (ii = 0; ii < machine->counter; ii++) } //-- switch
{ strcat(sTenp, instruction->argunentl); }
machi ne = appendToWr kspace(machi ne, sTenp); machi ne- >l ast operati on = instructi on->conmmand;
return TRUE;
}
} //-- fnExecutel nstruction
program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */
case | NCC:

machi ne- >count er ++;

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case DECC

machi ne- >counter - -;

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case CRASH:

program >i nstructi onPoi nt er ++;

return ENDOFSTREAM

br eak;
/* _____________________________________ */
case JUWP:
program >i nstructionPoi nter = instruction->trueJunp;
br eak;
/* _____________________________________ */
case LABEL:
program >i nstructi onPoi nt er ++;
br eak;
/* _____________________________________ */

case UNDEFINED: /* the default */
program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case NOP: /* no operation */

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case ZERO /* set the counter to zero */

machi ne- >counter = O;

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */
case OPENBRACE:

program >i nstructi onPoi nt er ++;

br eak;
/* _____________________________________ */



