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| ookup construction illustrates
direct use of predefined constants

to build an instruction set.
the function prototypes are placed just below the structure

H story of Modifications:

January 29, 2003

"tenplate' is defined before used in
bui l d_tree' nodul e prototype.

-add getopt call to parse the command |ine for any options

specified by the user.

-add error code for higher level invocation (fromshell script).
-m grate mai nstream processing down the calling hierarchy,

| eaving the main programw th only necessary work.
A nunber of paranmeters were incorporated in several functions
as a result of the above nodifications, nanely, fill _struct,

speci al _case, nmain_| oop,
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/*

* d obal s
*/
char *reg_instr[] =
{
"AND', "ADD', "LDA", "STA", "BUN', "BSA", "ISZ",
Nul |
b
char *irreg_instr[] =
{
"CLA", "CLE', "COWA", "CMVWE', "CIR', "CL", "INC',
"SPA", "SNA", "SZA"', "SZE', "HLT",
"I NP, "QUT", "SKI", "SKO', "ION', "IOF",
Nul |
s
char *bi n_code[] =
{
"7800", "7400", "7200", "7100", "7080", "7040", "7020",
"7010", "7008", "7004", "7002", "7001",
"Fg800", "F400", "F200", "F100", "FO080", "F040",
Nul |
b
char *macr os| ] =
{
"ORG', "END', "DEC', "HEX",
Nul |
s
struct instructions
{
char opcode[ Si zel] ;
char bi n_equi v[ Si ze2] ;
b
t ypedef struct instructions tenplate;
/*
* just to denonstrate debug node, as well as other options,
* of the gl obal variables.
*/
i nt debug = No;
i nt keepf = No;
externint opti nd;
extern char *optarg;
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/*
* function prototypes
*/
void *malloc(size_t);
void free(void *);
void special _case(char *, FILE *);
void free_all(void);
void out_put(tenplate *, FILE *);

i nt fill_struct(char *, char *, FILE *);
i nt build_tree(tenplate *);
i nt mai n_| oop(char *, char *);
/*
* Main return O as normal exit status to OS and 1 otherwi se.
* 'count' keeps the nunber of elenents of 'reg_instr'.
* Afull option invocation of this programcan take one of
* the foll owi ng conbinations:
* (1) Programnanme -k input_file -o output_file -d
* (2) Programname -d -k input_file -o output_file
* (3) Programnanme -0 output_file -k input_file -d
* (4) Programnanme input_file -d -o output_file -k
* (5) Programname input_file -d -k -o output_file
* (6) Programname -d -k -o output_file input_file
* and so on...

Note that the output filenane nust follow the option 'o'
imedi ately as its argunment.

*

*/
i nt
mai n(int argc, char *argv[])
{
i nt return_cCs;
i nt c, errflg = 0;
char i file[Fname_size];
char of i | e[ Fnane_si ze];
/*
* Initialize ifile and ofile to NULL, then scan for
* options 'd', 'o', and 'k' fromthe command I|ine.
*/

strepy(ifile, Null);
strcpy(ofile, Null);
while ((c = getopt(argc, argv, "do:k")) != EOF)

switch (c)
case 'd':
debug = Yes;
br eak;
case '0':
strcpy(ofile, optarg);
br eak;
case 'k':
keepf = Yes;
br eak;
defaul t:
errfl g++;
}



if (argc == 1 || errflg |
{

if (argc == optind)
fprintf(stderr
return_OS =

}

el se
return_OS =

| argc opt i nd)

"M ssing input filename\n");
M ssing_file;

Error_option

fprintf(stderr, "Usage: % input_fil enane , argv[0]);
fprintf(stderr, "[-0 output _filename] [-d] [-k]\n");
}
el se
{ . _
for (; optind < argc; optind++)
{ .
* Pick up only the first renmaining argunent to
* be the input filename. The rest is discarded
*/
strcpy(ifile, argv[optind]);
br eak;
}
return_OS = main_loop(ifile, ofile);
free_all();
}
return return_GCS;
}
/*
* main_| oop receives the input and output filenames from mai n program
* input: input and output filenanes
* output: error condition to inform'min' of the execution outcone.
*/
i nt

mai n_| oop(char *infile

char *outfile)

FILE *fpl, *fp2
i nt return_code = Nornal;
i nt i ndx, icnt;
i nt count, yes_pass;
char dummy[ Si ze2] ;
char t np[ Fnane_si ze] ;
/*
* the "infile' and 'outfile' are for denobnstration purpose only.
*/
if ((fpl = fopen(infile, rnode)) == NULL)
return Openf_error
if (EQoutfile, Null))
fp2 = stdout;
el se
if ((fp2 = fopen(outfile, wrode)) == NULL)
fclose(fpl);
return Openf_error
}



count = (int) (sizeof(reg_instr) / sizeof(char *));

/*
* 'reg_instr' is called twi ce, hence the repeat.
*/
for (yes_pass = Yes, icnt = indx = 0; indx < count; indx++, icnt++)
if (EQreg_instr[indx], Null))
{
if (yes_pass == Yes)
yes_pass = No;
indx = -1;
el se
br eak;
}
el se
{ _ . .
sprintf(dummy, "%*X", Size2, icnt);
if (fill_struct(reg_instr[indx], dumry, fp2) == Fail ed)
return_code = Qut_of _nem
}
}
/*
* gpecial instructions are called only once.
*/
for (indx = 0; NE(irreg_instr[indx], Null); indx++)
{

sprintf(dumy, "%*s", Size2, bin_code[indx]);
if (fill_struct(irreg_instr[indx], dummy, fp2) == Fail ed)
return_code = Qut_of _nem

for (indx = 0; NE(macros[indx], Null); indx++)
speci al _case(macros[indx], fp2);

free_all();

fclose(fpl);

fclose(fp2);

if (keepf == No && NE(outfile, Null))
{

sprintf(tnmp, "% %", Renpve_File, outfile);
systen{(tnp);
}

return return_code;
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Fill the tenplate with menonic and binary equivalent to form
partial assembly instruction. In case of "irreg_instr',
concatenate the location counter to conplete the instruction.
If build tree fails, the function will free current allotted
bl ock of nmenmory (pointed to by 'pos') and return failed condition
to informthe calling nodule of menory shortage.
i nput: menoni c op_code, hex code, and output file pointer
out put: execution outcone.
/
t
Il _struct(char *name, char *code, FILE *fp)
tenpl ate *pos;
if ((pos = (tenplate *)mall oc(sizeof (tenplate))) == (void *)NULL)
return Fail ed;
strcpy(pos->opcode, nane);
strcpy(pos->bi n_equiv, code);
/*
* Shouldn't be printing (calling out_put) here, but rather
* after the successful execution of '"build tree'. It is done
* s0 because the nmenory bl ock pointed to by 'pos' will be
* freed inside 'build_tree'.
*/
out _put (pos, fp);
if (build_tree(pos) == Fail ed)
free(pos);
return Fail ed;
}
return Succeeded;
Build an instruction tree. |f other data structures are used,
such as array, hashed table, etc., reprogramthis function to
suit the target data structure.
input: instruction node
out put: outcone of building instruction tree call
/
t

buil d_tree(tenpl ate *tnp)

{

/*

* set up head pointer in the first visit. Afterwards,

* follow the head pointer to traverse the list.

* For now, the nmenory occupied by each instruction entry
* is freed to keep nenory usage | ow.

*/

free(tnp);

return Succeeded;



voi d
speci al _case(char *macro_nane, FILE *fp)

fprintf(fp, "loc: %Ws\n", Sizel, nacro_nane);
voi d
free_all (void)
{
/* free all menory */
}
voi d

out _put(tenplate *tnp, FILE *fp)
{

fprintf(fp, "loc: %Ws\t", Sizel, tnp->opcode);
fprintf(fp, "%s\n", Size2, tnp->bin_equiv);



