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%
* LAP 1.0

* : x/
#include <syntax.h> /* Syntax and constant definition %/
S

*  Machine name

*/

#define 1BMPC L
/* #define UNIX O x/

/* X

*  Software constant

* */ :

#define MAXTIME 1024 /* Max sipuylation period x/
#define IDENLEN 6 /* Identh * 0
#define CMDLEN 4 */
J*

Define of some data type used in
typedef char
#define LOGICSTATE
#define Low
#define HIGH
#define UNKNOWN
#define ZSTATE

#define BUS_CONTENSION
#define SPIKE _DETECT
#define SEQN_NO_TRIG
¥define EVAL_NORMAL

/w 2
Data Structure

5. X /

#define MAXIPIN 3

#define MAXOPIN 2

#define MAXREFOUT 1000 -
/* Type definition of data used
typedef struct lmodel ICMODEL;
typedef struct lnode (GG]F

i Sl ﬂ ugq:sq ﬂ 1 TNYNT

/w
LOGIC MODEL

A wwmnimumqwma
Definition gate Maaor type
SEQN - standard sequential model
COMB -~ standard combination model
FLPF - build in flip-flop model
BuUs - Bus interface model

*/

Enum - main_nodel{ SEQN,COMB,FLPF,BUS? :
/* Define model Minor type x/
Lnum sub_model{AND,DR,INV.NAND,NOR,XDR.BUFF,TFF,DFF.JKFF,DRIVER};

struct lmodel ¢
NAMESTR name ; /* Model  name *x/
=2num sub_jnodel smodel ; /* Submodel type X0




enum main_nodel mmodel; /* Major model type
BYTE clkpin; /* Pin number of clock
int  inum,onum; /* Number of I/0 pin
int td; /* Transport delay

*/
for FF X/
*/
* 4

LOGICSTATE *op[MAXOPIN]; /* Pointer to True Table *®/
LOGICSTATE *state; /¥ Pointer to next state table x/

LLOGICMODEL *next;

1.LOGIC NODE
K e e e e K f
#define MAXFANIN 20
#define MAXFANOUT 20
/% Type of logic node */
#define INTERN : 1 /* Internal
#define XTERN 2

struct lnode{ )
NAMESTR name :
BYTE type;
BYTE onums;
BYTE inum;
BYTE simcount;
LOGICSTATE state; _ i
LOGICELEMENT  *kigh : n T O
LOGICSTATE *outstate
LLOGICNODE *next;

LOGIC ELBMENT
* x/

struct lgate <
NAMESTR name ;
BYTE types;
BYTE onums;
BYTE inum;
LOGICMODEL *model 3 . Mode
LOGICSTATE ps;

o X/

. table x/

table ET4

/* Present state for SEQ Ele ent X/

LOGICSTATE cks; 28 Present statq.g# clock pin X

LS mﬁmw BN

LOGICELEI'qT *next ;

/mm ammnim URINYAY

S% Type of logxc source */ ¥

#¥define LLSRC 1 /% USER DEFINE WAVE FORM X/

#define CLKSRC 2 /% CLOCK INPUT *x/

#define MAXSBREAK 20 /% Max Logic source break point */

struct lsource {
NAMESTR name ;

int  stype; /* Type of logic source
int  index; /% INDEX COUNT OF SOURCE
int' tocs /* TIME COUNT

int  pnum; /* PERIOD OF THIS SOURCE

LOGICNODE *outnode; /* NODE THAT THIS SOURCE

*/
*/
*/
*
DRIVE «/

LOGICSTATE state[MAXSBREAK]; /% STATE DATA OF SOURCE */
int  time(MAXSBREAK]; /* time that source change ¥/

LOGICSQURCE *next ;

100



/%
COMMAND STRUCTURE FOR MODULE COMMUNICATION 101
Communication between each module in program use
command package.When teminate.each module will send
back return status.
" */

VES Command sending to DISPLAY MODULE module */

#define MAX_DISPLAY _NODE 15 /% Maximum node that can display

. ' simultaneously. */
¥define MAXDPSTEP 500 /% Maximum display step x/
#define MAXDPSCALE 99 /* Maximum display zoom factor */
#define MAXGRIDSTEP 200 /% Maxi *x/

grid width

#define SETUP

#define TABLE

#define TIMING

#define NODESEL

#define INITOP

S% Type of display device

3 typedef struct {

BYTE
int
int
int
BYTE
BYTE
BYTE
LOGICSTATE *si
whar *NOd

3 CMD_DISPLAY 3

/% Command sending to simulation module *

#define SIM_SETUR

#define SIM_NEW |

tdefine SIM_CONT T e : —-

typedef struct { s o ¥

1a; }’iY" on K/

int timele'q
. /% operation perform . *f

BYTE cmd ;™
} CMD_SIM; ¢

2 AUEINYNITNYINS
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MODULE:  LAPDATA
AUTHOR:  P.UTHAYOPAS 102
DATE:

¥ X X X X

This module contain routine that handle linklist
* of circuit data.
*y

typedef struct listhode LIST:

struct listnode {

‘4 void *first; /% first element in linklist x/
void *last; /* last element in link list *x/
int num /% number of element in 1i nk list x/
33

#define HEAD(listptr) “/-/,
#define TAIL(listptr) .J
—

#define LENGTH(listptr)

#define LOOPLIST(p,listptr) c i vt 3 P *qaﬂq;ﬁhh p>next )

/% Some of important external v
extern LOGICHNODE
- extern LIST
extern LIST
extern LIST

(R

/% Type and argument lint for al
#ifdef 1BMPC s

extern void initdata(void);
extern void makerefnode();
axtern LOGICELEMENT *getgateptr(char °
extern LOGICELEMENT *makenewgate(char *namé s
extern LOGICNODE *getnodeptr (char knamsis - 3
extern LOGICNODE *makenewnodal o ) pe
axtern LOGICSOURCE  *Qetor Coth itk e
extern LOGICELEMENT *oldgate(s A

wxtern LOGICSOURCE *oldsrc(char AMme 1
extern LOGICNODE *oldnode(chae’ *name) ; i
sxtern int addelm( LOGICELEMENT *p); e

¥ Y,

extern int addnode(LOGI e T

it SEEBRRERINGINT

© #ifdef UNIX L ¢ : i oy
extern LOGICELEMENE *ge i;le@r(g; ﬂ ‘jm u ﬁ r] ’g ﬂ EI r] a El

extern void initi

axtern LOGICELEMENT *makenewgate();
extern LOGICNODE *getnodeptr();
wxtern LOGICNODE *makenewnode( ) ;
axtern LOGICSOURCE *getsrcptr();
2xtern LOGICELEMENT *oldgate();
axtern LOGICSOURCE *oldsrc();
wxtern LOGICNODE *oldnode( ) ;

extern void make

extern int addelm();

sxtern int addnode( ) ;

extern void sethode( ) 3
#endif

tendi f



/X

% % X X * X

x/

MODULE:
AUTHOR:
DATE:

LAPEDIT
P.

Uthayopas

This module get user circuit script from file

and add to data structure

/% FILE FUNCTION COMMAND CODE */

READ 1

WRITE 2

/% COMMAND STRUCTURE FOR FILE HANDLING */
struct filecmd CMDFILE;

#define
#define

typedef
struct filecmd {

#i fdef
aextern
extern
extern
#else
#ifdef
extern
sxtern
axtern
#endi f
#endif

IBMPC
void
void
int

UNTIX
void
void
int

UNTX

IBMPC

fetchstr();

char *xfname;
33

lapfile(int cmd,CMDF
edititmain(int argc,ch
fetchstr(char *st);

lapfile();
edititmain();

AuEAneningIns
RININIUNRINYAE
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/% LAPUTIL.H */
/* Key name for getkey function x/

#define BS 3
#define FORMFEED 12
#define CR 13
#define ESC 27
#define HOMEKEY 327
#define ENDKEY 338
#define UPKEY 328
#define DOWNKEY 336
#define PGUPKEY 329
#define PGDNKEY 504
#define LEFTKEY 331
#define INSKEY 333
#define RIGHTKEY 333
#define DELKEY 339
#define CTRLLEFTKEY 371

#define CTRLRIGHTKEY 372
#define F1 315
¥define F2 315
#define F3 317
#define F4 315
#define F5 319
#define FE& 320
#define F7 321
#define F8 322
#define F9 323
#define F10 324

SK
#®  Define error for laperr

£y

#define SYNTAXERR o1
#define INVALIDCMD oz
#define INVALIDMDL 03
#define MEMFAULT . 04

/% COMMAND CODE TABLE FORMAT */70
typedef struct cmdtable { -
char str(9]; J /* Command
int code; /* Coramand code *
} CMDTABLE ;

W(mﬂ U3 EI NINYINT

axtern int getxnt(v01d)
extern void prmlist(int argc,char *argv[]),

e RO RSEAS ﬁ'd‘%i B9 2) 8

axtern int strargv(char *1n,char *xargv(]);
extern char *strtrunc(char *stl,char *st2,int n);
2xtern char logictoc(LOGICSTATE s)3;

extern LOGICSTATE tologic(char c);

/* System interface function *x/

extern int  dir(char *fname);

extern unsigned long diskfree(int drv);

extern unsigned long memavail(void);

axtern void delfile(char *fname);

extern void typefile(char *fname);

extern void copyfile(char *source,char *dest);

104
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/%  Function prototype x/

extern LOGICMODEL *getmodelptr(char *);

extern int listmodel(void):

extern int findlogic(LOGICELEMENT *gate, LOGICSTATE *¥1inpin,LOGICSTATE *outpin);
extern void add_usr _nodel( LOGICMODEL *model);

extern void free_usr_model(void);

extern LOGICMODEL *dupmodel( LOGICMODEL *model);

AULINENTNEINS
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/w

LAPMACRO . H
x* */
/* Data type used */
typedef struct macro  MACRO:
typedef struct ingate MACROGATE 3
typedef struct msym MACROSYM 3
struct  msym {
NAMESTR str;
LOGICNODE *node ;
33

struct inaate {

NAMESTR name 3

 LOGICMODEL *model ;

int td;
int inum,onum 3
MACROSYM  *ipin(MAXIPI

MACROSYM *apin [ MAXOF
struct ingate *next ;™

¥

struct macro 4

NAMESTR naime 3
MACROGATE *gfirst
MACROSYM  Xxsym, ®isyi
int elmnum;
int inodenum;
int xnodenums /
int wxpand;
struct macro xnext:

Y.
g

/% Function X/
“mxtern void

extern void

wxtern void
extern void
axtern MACRO

b

>

listmacro(void]

VES

Je

expandmacro(int argc,cha
editmacro(int makg

freemacr o void y:' . -
*getmacrobﬁ?(cha*ifst
{

~ Augineningns
QRIANIUNRIING1AY
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/*x

x MODULE: main

* AUTHOR: P.Uthayopas B815754

* DATE: 107
* This is main module of LAP 1.0 a logic simulation

* program on IBM PC/XT.

x/

#include <stdio.h>
#include <signal.h>
¥include “lap.h”
#include "lapcmd.h”
#include “laputil.h”
#include “"lapedit.h”

#define MAXARGUMENT LML d line argument
es

*® IMPORT FUNCTION

*/ i

#ifdef IBMPC
TMPORT void simulator (CMD_SIM *cr
IMPORT void dspmodule(CMD NI
TMPORT void creat tq();
#endi f

Sk

*  Intern ' used function of tha

k4 /’

¥ifdef IBMPC

LOCAL void  savemain(int argce,char
LOCAL void loadmain(int argc,ch
LIOCAL. void  simmain();

LOCAL void displaymain(int argc,char !:.
LOCAL void helpmain(void);
LOCAL void initdpmodule(void);

#eloe
- #if UNTI

1.OCAL void savemain(); -
LOCAL void loadmain( )3 |

1LIOCAL. void  simmain(); -

LOCAL void displaymain();

LOCAL void helpmain(); ¢ - 4

LOCAL void initdpmoduﬂ )u B q 7] B 7] 5 w B’] n ﬁ

#endi f 1!

#endif |

" . ¢ . 7
e e WARNAT U NN Y
*A q 3 » ‘
LOCAL void title()

£

printf("MicrolAP 1.0 : Microcomputer Logic Analysis Program\n\n”);
puts("Developed By : Putchong Uthayopas,B815754");

puts( ™ Department of Electrical Engineering”);
puts(” Faculty of Engineering”);
puts(” Chulalongkorn University”);

printf(” September ,1983\n\n");

. )

i

* L& HELP MODULE
K help file is lap.hlp 5
«/




PUBLIC void helpmain()
{
LOCAL char *hlp="LAP.HLP";
LOCAL char linebuff[1507;
FILE *hf;
int lcs

/% Help file name x/

if ((hf=fopen(hlp, r7))==NULL) then

{ puts('Help file LAP.HLP not found in current directory”)s
else

{

for(le=0; ! feof(hf); )

L

linebuffLOJ=NULL ;
fgets(linebuff,150,hf);
printf("%s”, linebuff);
le=( lc < 20 7 ++lc : 0O)3
if (le==0) getch();

3
Ffelose(hf);
ced
‘printf("\n");
3
X

ES File handling inter face mod
*/

/*
savemain
*® This function call file saving fi
x/ ’
LOCAL void savemain(argc,arav)
int arac;
char *xargvwll;
£
static CMOFILE buff,*p=&b
char name(20];
if (argc !=2 ) then
{
print (" SAVE <ﬂu>ﬂq VII E’ﬂjw El’]n‘j
return;
strcat(argv[
ki ’&‘ﬁ”] aQﬂiﬂJﬂJﬁ'}’JﬂEﬂa ]
1apf119(WRITE.
3

LOCAL void loadmain(argc,argv)
int arac:

char *arav(];

i

static CMDFILE buff,*p=&buff;
char namel20];

if (arge !=2 ) then
{
printf("1LOAD <Filsname>\n"J;
return;

108



3
streat(argvl1]1,” .LAPT )3 o
p->fname=argvl1]; :
lapfile(READ,P);
printf("\n");

x  Simulation module inter face
x/
void  simmain(arac,arav)
int argc;
char *arav(];
4
/% Command for simulator module */
static CMD_SIM simbuff.xsimcmd=8simbuff |
static CMDTABLE simcmdtabll={ ;
{"CONT",12

static int simcmdlen = sizeof(s
char buffl[10];
int codes

if (arge >3) { puts("SYNTAX
if (arge==1)

{ simcmd->cmd=SIM _NEW 3
simulator (simcmd)
return;

strtrunc(buff,argvl 17,CMOLEN)
code=findcode( buff,simcndtab.sim
switch(code)
€

sase 1 :  simcmd->cnd=SIM_CZON

case 2 : simcmd->cmd=SIM_NEW; f& D L

case 3 : simemd->cmd=SIM_SETUP - ﬁp‘ I.g‘:_

simend->tineld ool

default puts( " SYN - -

3 "ff
simulator (simemd ) s i

|

} W

% et T U 7 Nnen INYINT
%) “m”"ﬂ‘W'lﬁﬁfT'ﬁ’fU URINEAY

LOCAL CMD~DISPLGY
LOCAL CMD_DISPLAY despcmd &disptaq;

LOCAL void initdpmodule()

{
dispemnd-cnd=INITDP :
dspmodule(dispemnd ) ;

L0cAL void displaymain(arac,argv)
wint argc;
char *aravl];

P
%

static CTMOTABLE dspomd( J={

109



{"SET" 13

{"TABLE",23},

{"SIGNAL", 33},

{"NODE" ,43}

: 33

static int dspcmdlen = sizeof(dspend)/sizeof(CMDTABLE) ;
static char bufflIDENLEN+2];
int code;

dispcmd->waittime=0;
if (arge==1) then
{
dispcmd->cmd=TIMING ;
dspmodule(dispcmd ) ;
return;

i
strirunc(buff,argvi 1], IDENLEN) ;
code=findcode( buff,dspcmd , dspomdler

switch(code)
{ -
1 case 1 :  dispemd->cmd=SE
break;
case 2 dispend->cmd=T,
break ;
case 3 ¢ dispemd->omd=T
dispemd->wai
break s
case 4 . dispcmd->cmds=
breals s

s

dspmodule(dispcnd ) :
T /% end of Displaymain x/

e
% SETUP PARAMETER MAIN {
LOCAL void setupmain(argc,argv) fl il
int argcs; ~

char *arav(];

A ULININSNEINS

static CMDTABLE setcmd
V {"DEVICE" , 1354 DEV " 31.F L "NODE" ,21

sasic i wwmmmum'a NYNaY

static char buff[IDENLEN+2],
int code:

if (arge==1) { puts("SET <DEVICE,NODE,SIM>"); return;
strorunc(buff.argv(1], IDENLEN); /% Truncate string «/
code=findcode(buff,setcmd,setcndlen )
switch(code)
£
case 1
putSL"SET DEVICE PARAMETER - NOT IMPLEMENT");
) break;
¥ case 2 !
setnodetargv(2],arav(3]);

110




break;
default :
puts( INCORRECT PARAMETER FOR SET COMMAND™ ) 5

* Dos command =g9. DIR,TYPE.DEL.COPY
X

*/

void dirmain(arac,arav)
int argc;
char *argv(l;
£
if (arge==1)
L
dir("*.LAP" )3
return
3
if (arge==2)
£
dir(aragvil]);
return;
} o
puts( " SYNTAX ERRORL!™ )

void pause(argc.arav)

int argcs
char *aravll;
{

if (arge ==1) { waitkey(); raturn;}
if (arge ==2) sleep(atoilargv(l

LOCAL void showfreememn() ‘fl
{

.-!
»

unsigned long memory ;
memor y=memavail();

SO . | Eﬁ‘ﬂ"ﬂwsw JINT

void delmain(argc,argv)
int arac;

ammﬂ‘imumfmmaa

f (argec !=2) ri
delf1le(arng1]),
3
void typemain(argc,argv)
int arac;
char *arav(];
il
if (arge !=2) return:
typetfile(arav(1]);
3
vold copymain{ardgc,arav)
int argc;
whar *aravi]l;

r
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if (arge != 3) return;
copyfile(argvlll,argvi21);

New circuit command
* x/
LOCAL void newcircuit()
c

freegate( );
freenode( ) ;
freesrc();
freemacro( ) ;
free_usr Jnodel();
initdata();
initdpmodule();

i
/lw K
MAaIN PROGRAM

*. \k/
/¥ Share Yariable in lapmain *
LOCAL char *prompt ="LARP>" 3
LOCAL  char pathname(40] ;
LOCAL  char *arav[MAXARGUMENT
LOCAL  int argcs;

Locak  char cmdbuffer[201E7O],
LOCAL char linebutf[2561:

LocAL void initmain()

1

int i3

/% Reserve area for argumet

For (i=03i<20;i++) |

argv(il = cmdbuffer[il; =

/% Make Yoo and GND node *x/ ‘

makerefnode( ) ;

mﬁumw@mw H1N

initdata();

initdpmodule();

create_tq();

wrmw*mwimumfmmaa
3

/% This routine fetch command string from user x/
int rfetch(argv)
char *argvl];

{
IMPORT char *prompt,lin=buffll;
int argcs;
tor(arge=0; (argc=strargv(getcmdln( prompt. linebuff) , arav)i==0:1);
returntaragc);
b

int crndexec(argc,arav)

112



int argcs;
char *xargv(l;

: 113
static CMDTABLE cmdtablJ={

£PRUITT" s AT L EXIT o 12y
TLIST" .23 £7SIM” 32,
“DISP",43,{ "SAVE",52},
LOAD" 6, € "DEFL" s 73,
"HELP" ,93,{"ED" .82,
“NEW',113,{"MEM",103%,
“SET" ,133 J{"DIR" 142,
“PAUS” . 153.{ "DEL",16%,
“TYPE",17},{"COPY",18}

33
static int cmdtablen = sizeof(cmdtab)
static char buff{CMDLEN+2]; |
static int code;

o W]

N M Py T i P

strtrunc buff.argv{0], CMDLEN
code=findcode(buff,cmdtab,cng
/% Command switching ;
switch(code)
4
case 1 @ break: /* exi
case 2 ¢
listmain(argc,a
break s
case I @ -
sumain( ardc, ar
break;
case 4
displaymain(argc.arav): =
breaks; ﬁ "'
case 5 |
L,
savemain(ar gy
break; E
case 6 1
loadmain(argc; gv);
break;

@;ﬂﬂ&l’%%ﬂoﬂﬁw 8IN3

case 8
IRTAITTO um'mma d
reak,
case 9
' helpmain();
: break
case 10 :
showfreememn( ) ;
break;
case 11 : : "
newcircuit();
break;
case 13

setupmain(argc,argv)s
break;
case 14 @



dirmain(argc,argv);

break;
case 15 : pause(argc,arav); '
break;
case 16 : delmain(argc,argv);
break:
case 17 : typemain(argc.argv);
break;
case 18 : copymain(argc.argv);
break;
default :
puts( " Invalid command!\NO7");
3

return(code); /* Return action code to

#define EXIT_ACTION

#ifdef UNIX
void brk_sig()

£
char ans;
printf("Press ¥ to abort proc
ans=getchar(); ‘
if (ans==’Y’)
1
printf("Program terminate-
exit(1);
3
3
Fendif

void main()
<
iht action;

#ifdef UNIX
ssighal (SIGINT,brk_sig);
#endif '

do {
arge=fetch(argv);

ey mﬁﬁniwwaw}au

newcxrcuxt(). circuit X
printf("xx End Logxc Analysis Program LAP1.0 *x\n");
ex1t(0);

iniimin ﬂ‘lJEl’JVIEWI?WEI’]ﬂ‘i
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/X

E I S N I

and
*/
#includ
#includ
#includ
#includ
#includ
#includ

#include "lapedit.h”

#includ

#include "lapmacro.h”

MODULE: LAPEDIT
AUTHOR: P.Uthayopas
DATE:

This module get user circuit script from file
add to data structure

e <stdio.h>

e <string.h>
e <mem.h>

e "lap.h”

e "lapdata.h”
e "laputil.h”

e "lapeval.h”

#define  COMMENTCHAR N2

#define NORMAL_MODEL 1

#define MACRO_MODEL 2

#define  GARBAGE MODEL 3
/% *

EDIT MATIN

* */
static char Lline(255];

FILE knetwor k : /* In

/% PUBLIC NAMESTR circuitﬁama; *®

Ve

x Internal function

*/

#ifdef IBMPC

LOCAL  wvoid editsrc(int arge.char

LOCAL void editclk(int argclehac fargull)

LOCAL void editgate(int arm-.

LOCAL wvoid editbus(int argc,c 3

LOCAL void editmodel(int argc r *argvl(])

LOCAL wvoid editnhode(int argc,char *arngJ),

LOCAL LOGICMODEL *chkelméint r 1 S
LOCAL int looktype(ch ﬁ ﬁ%eﬁmﬁ ni’q n i
LocAL void normalgate( L I E
#else

#ifdef UNIX

SRR TN NN INNAY
LOCAL wvoid editc

LOCAL wvoid editgate(); '
LOCAL wvoid editbus();

LOCAL wvoid editmodel();

L.OCAL wvoid edithode();

LOCAL LOGICMODEL *chkelm();

LOCAL int looktype( ) ;

LocAL wvoid normalgate();

#endif

#endi f

PUBLIC void editmain(argc,argv)

int argcs

char *aravl];
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3

static CMDTABLE gatecmdl 1=(
a5, EU8IaN" 1%, - 116
C LR, B CLOC" 2F,
{"BUS",33,{"NODE",4}.
{"MODE" ,53,{"MACR" ,63
1

static int gatecmdlen = sizeof(gatecmd)/sizeof(CMDTABLE) ;

static char buff{IDENLEN+2];
int code;

if (argc==0) then return; /* Do nothing for NULL argument */
strtrunc(buff,argv(1],CMOLEN); /X Truncate string X/
code=findcode( buff,gatecmd,gatecndlen):
switch(code)
%

case 1 :
editsrc(argc.arav);
break;

case 2
editclk(arge,argv) i.
breaks
case 3
Ceditbus(arge,arav);
break;
case 4 :
edithode(argc,arav);
break;
case 5 :
editmodel(argc,arav) s
break;
case 6 :
editmacro(argc,argv);
break;
default : v L e
editgate(argc,arﬁ‘fg
i ¢ |

o

void editsrc(argc,arav)
int argce;

£

car o ﬂ'uEl’J'VIEWlﬁWEI']ﬂ‘i

LOGICSOQURCE *p3

?n“?'fm“ﬁﬁﬂaﬂﬂ‘imuﬁﬂﬂm&iEl

if (ar = 4 hen £
printf("<NAME> SIGNAL <OUTPUT NODE> <NO. OF BREAK POINT>\n"); return; >
strtrunc(snamé.argv[o],IDENLEN);
p=getsrcptr(sname); /* get pointer to source */
p=>stype=LSRC ;
p->index=0: p->tc=0;
/% Maximum number of break point is MAXSBREAK */ i "5
p->pnum= ( (p=>pnum=atoi(arav(3])) > MAXSBREAK ? MAXSBREAK : p—>pnum);
strtrunc(sname,argv(2], IDENLEN);
p—>outnode=getnodeptr(sname) ;
/* Read waveform *x/
for( i=0s3i<p->pnumsi++) {
fetchstr(line);



strargv(line,argv);
p->timelil=atoi(argvi0]1);
p~>state(il=tologic(*argvi1]);

printf( " %5d%5s\n" ,p~>timeli],argv(1]);

void editclk(argc.argv)

int drocs
char *arav(];

{

volid editbus(argc.arav)
int arac:
char *aravil;

£

LOGICSOURCE *p3
char sname(10];
int tonJ toff;

if Carge != 5) then {

print (" <NAME> CLOCK <OUTPUT NODE> \n"); return; %
strtrunc(sname,arav(0], IDENLEN) 5
p=getsrcptr(sname); /% get pointer TO Source
p->stype=CLKSRC ;
p->index=0; p->tc=0;
P> PNUM=2 3

p->time[0)=atoi(argv(4]);
p->time(1)=atoi(argv(31); /* T
p->outnode=getnodeptr (argvli2

LOGICELEMENT *p3
LOGICMODEL  *m3
char busnamel1071:
register i,index;
int fanins

if (arge<3) then

{
prmtf( <BUSNAME> BUS <INP‘r&.n> <QUTPUT>\rILID
@““"‘"ﬂ“ﬁﬁ ﬁ*‘/lﬁ?l‘ﬁw gIN7
1f (argc > 3) r*x ADD BUS ELEMENT */
£

Z:iﬁﬂﬁﬂ&ﬂﬂifu NWYJWEHQEI

if( fanin > n—>1num)
£ printf("ERROR! TOO MUCH BUS FAN-IN,MAXIMUM=%d\n",m—>inum) ;
return;
4
strtrunc( busname.arav{0], IDENLEN) 5
if ((p=nldaate(busname))!=NULL)
{  printf("BUS %s ALREADY EXIST!\O7\n",busnhame);
return; 3
p=getgateptr(busname) ;
p->inum=fanin;

p=>odel=m;
p->onum=m=>onums /¥ Bus output is 1 pin x/
p->td=m->td ; /* Set bus delay to default */
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index=2;
/* init all fanin x/ 4
for(i=0;ii<p=>inum;si++)
{ p-rinlil=getnodeptr(argvlindex++] );
/* init 1 fanout x/
p—->out{O]=getnodeptr(arav(index]) ;
p->ps=0; /X Present state is O %/
3
else /% SET BUS ELEMENT DELAY */
4
/* Force time delay minimum 1 ns %/
strirunc(busname,argv(0], IDENLEN) ;
if ((p=oldgate(busname)) !=NULL) {
p=>td= ( (p~>td=atoilargv(2])) > ©
else printf("BUS %s DOES NOT EXIST

3
3
void editmodel(argc.argv)
int argces;
char *argv(];
€

LOGICMODEL *p,*m3

char modelnamel107;

if C(arge != 4 )

i
printf(" <NAME> MODEL <BU
returns

3

shrtrunc(modelname.aragv(0], IDENLEN
if ((p=getmodelptr(modelname)) !

{
printf("Model already exist,rede Jf
return;

3 e

if ((p=getmodelptr(argv(2 .!I'

{ " .
printf("Please choose corre build i ode O copy !\n'33
printf("<NAME> MODEL <B LD IN> <Td>\n Vs
return;

i ﬂ‘HEI’J‘VIEWIﬁWEI’]ﬂ‘i

m=dupmodel(p) ;
strcpy(m~>name,mode1n
/* Allow timedelay = O for testin
S SRR Al M AN
add_usr _model(m) ; i
3 9

void edithode(argc,argv)

int aracs .
char *aragv(];
{

ILOGICNODE *p;

~if (arge !=3)
£ puts(”<NAME> NODE <LOGIC STATE>" ;3
return; 3}
p=getnodeptr (argv(0]);
/% Convert first char of argv[2] to logic state */
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p->state=tologic(*argvi2]);

void normalgate(argc,argv,m)
int argc;
char xargv(];
LOGICMODEL *m;
{
LOGICELEMENT *p;

char gatenamel[107;
register 1i;
int index,x;

x=argc - (m=>inum + m->onum) ;
if (2 (x<2) 11 (x>3) )) then
1 /* Syntax checking passed */
strtrunc(gatename,arav(0], I
if ( oldgate(gatename) !="%
{ printf(" GATE EXIST.
return;
p=getaateptr (gatename)
p->model=m;
p=>1num=m=>1nurm ;
P >ONUIMEM->ONUM 3 | E
if (Carge - m=>inum - [§ % or, defins elay x/
{ /% Force time delay i ’
pe>td= ( (p~>td=at
é;
else p->td=m->td; /* If
index=2;
/% init all fanin x/
for (i=0;i<p=>inum;ii++)
{ p=>in(iJ=getnodeptr(aro
/% init all fanout
For (1=03i<p~>onum;i
{ p->outlil=getnodé
p->ps=0; /¥ Present stat
ol y
wlse pr1ntf( <GATENAME> <M00q‘s> <IN 1..n> <0UT .n> [delayI\n");

L MQE'JI‘IJEI’J ¥ EWITW 81N3

char *name;

= ARIANN TN AN

1f (( m—(v01d *)getmodelptr(name) )!=NULL)

is O

{
*model=m; return(NORMAL MODEL);
> g
if (( m=(void *)getmacroptr(name)) !=NULL)
{

*model=m: return(MACRO_MODEL) ;
i3
*mode L=NULL ;
return( GARBAGE_JMODEL ) 5

void editgate(arac.arav)
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int arge;

char *argv(];

€ g 120
void *model ;
char modelname(107;

/* Truncate name to IDENLEN x/
strtrunc(modelname,aragv( 1], IDENLEN) ;
switch( looktype(modelname,amodel ) )

1t
case NORMAL _MODEL
normalgate(argc,arav, (LOGICMODEL *)model );
break:
case MACRO_MODEL 2
expandmacro(argc,ara V *) model):
break ;
by
> :
fRemm= END OF EDIT FUNCTION i —
Jx %
File Handling
* x*/

wvoid lapread();
void lapwrite();

void - lapfile(command, buff)
int command ;

CMDFILE *kbuff;
"

(X

switoh( command)

{4
case READ : lapread(buff):
break: %
case WRITE : lapwr(b %
break
default s -
1apperr(INVALIDCMD) -
3 J
3 ' ‘ X3

/w

g ZEE ““"°’°’°f'1 ‘LJEI’J ¥ EWITW 8IN3

“PUBLIC dnt f@tchstr(st)
char *st;

o e BT G115 AN 6 8

IMPORT FILE *netlork;
¥st=NULL; /* first set string to NULL string x4
if (feof(network)==0)
{/* Read file 1 line *x/
Fgetstst.zoo,network);
strupri(st);
return(1):
3
return(0):

.
"3

LOCAL wvoid lapread(butf)
CMOFILE *xbuff:
£




CMDFILE *cmd ;

static char argb[201[207; i
static char *argv(20]; ‘

static int argc;

int i;

cmd=(CMDFILE *)buff;
for(i=0:i<20351++) argv(il=aragb(il; /% SET BUFFER */
isf [0 networ k=fopen(cmd->fname, "r" ) )==NULL )
{
printf("FILE NOT FOUND!!\n");
return;
%
printf("READ FILE: %s\n",cmd->fname);
while( fetchstr(line) ) '

{
printf("%s",line);
if ( *kline !=COMMENTCHAR )
L
arge=strargv(line,aragv);
editmain(argc,argv);
3 %
3
fclose(networ k) ;
e
/w *
FIiE WRTITTIMNG
& ny
#ifdef IBMPC e
LLOCAL void elmwrite(FILE *fp,char *na.me), = =
LOCAL void nodewrite( FILE *fp); -Jf""‘-:-f‘

LOCAL void clkwrite(FILE *fp) "
#endif '

LOCAL void lapwrite(cmdptr)
CMDFILE *cmdptry ;

£
CMDFILE *omd ;
ﬂUB’JVIU?I?WU"Iﬂ‘i
FILE *fp;
cmd-(crroFILE fljm uwf]?ﬂﬂflaﬂ
if (( fp=fopen -> name,
pr).ntf( FILE DPEN ERROR!\n");
return,
} %
puts( " &xx CIRCUIT NODE STATE WRITING wxk” ) :
/x

21lmwrite( fp,cmd-> fname ) ;
clkwrite( fp);

*/
nbdewrite( fpis

fclose( fp)s;

121



/* *
elmwrite and clkwrite are not used now
* x/
void elmwrite( fp,name)
FILE *fps
char *name;
{

122

LOGICELEMENT *pj
register 1;

fprintf( fp, %8s%8s\n" ,name, "CIRCUIT" J;
LOOPLIST(p,elmhead)
%
fprintf( fp, " %8s%8s” , p~>name, p->model->name) ;
for (i=0;i <p->inumsi++) fprintf(fp, " %xs", IDENLI ~~>in[i]—>name):
for(i=03i <p=>onum:i++) fprintf(fp, S E% 3 out{liJ->name);
Fprintf( fp, "%*d\n" , IDENLEN, p~>td) 3 )
Y

void nodewrite( fp)
FILE *fp3 '
£

LOGICNODE *node;

Fprintf( fp, "*
fprintf(fp,"* Logic state
farintf( fp, "%
LOOPLIST(node ,nodehead )
{

if (hode->type==XTERN) {

fprintf( fp, " %B8s%8s%6c\n" . node~» state)): 3

C)

void clkwrite( fp)
FILE *fps
£
LOGICSOURCE *s3
register i;

ﬂ u ¢ 3N EJ NINEINT

fprxntf(fp,‘éﬁs',s->

if (s->sty
: , ﬁ\iﬂ‘iﬁ”ﬂﬁ']’mmﬁﬂ
fprintf(fp,™ < 4d
B ", s->outnode~>name,s->time(1],s->tine(0]);
/* writing Ton before Toff */ e )
¥
2lse {

fprintf( fp, " %xs%*s%dd\n™ , IDEMLEN+1, " SIGNAL" , IDENLEN+1,
' s->outnode~->name, s—>pnum) ;
for(i=0;i<s=->pnum;ii++) {
- fprintf( fp, "%5d%5c\n" ,a->timeli], logictoc(s~>statel(i]));
b
3
3 /% END loop source */



/x

X %X X X X X

*y

MODULE:
AUTHOR:
DATE:

LAPDATA

P .UTHAYOPAS

This module contain routine that handle linklist

of circuit data.

#include <stdio.h>
#include <string.h>
#include <alloc.h>

#include
#include
#include
#include
#include

./*

* Internal use function

*/
#ifdef
LOCAL
L.OCAL
LOCAL
LOCAL
#else

#ifdef UNIX

LOCAL
LOCAL
LOCAL
LOCAL

#rendi f

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

IBMPC
void freegate(void);
void freenode(void);
void freesrc(void):
int addsrc(LOGICSOURCE *p)

“lap.h"
"lapdata.h”
"lapeval.h”
“laputil.h”
"lapmacro.h”

vaoid freegatel ) ;
void freenode( );
void freesrc();
int  addsrc( );
#endif

LIST
LIST
LIST
LIST
LIST
LIST

bufi ;

bufz;

buf3; f 4
*elmhead = &bufl; =/

xnodehead= &buf2; 'i/* head of node  link list */
*ksrchead = &buf3; /* head of source 1xnk list x/

o e nefi} ¢ 39 El NINYINT

LOCAL void initelm()

£

/* Init element
LENGTH(elmhea
TAIL(21lmhead )=NULL ;
HEAD(elmhead )=NULL ;

=T

LOCAL void initnode()

{

/% Init node list
/% puts("Init node link list”); x/

LENGTH( nodehead )=0;

mmﬂimum'mmaa

4

TAIL(nodehead )=nodehead ;

HEAD(nodehead J=NULL ;
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LOCAL void initsrc()

£

/% Init source list x/

/% puts("Init source link list"): *x/
LENGTH(srchead )=03;
TAIL(srchead )=srchead ;
HEAD( srchead )=NULL ;

3

LocAL void initrefnode( )
i LOGICNODE *p3;
/% Initial vecc */
/* puts(“Init Yec and GND"); */
p=vceptr

p=>inum=p=>onum=0 3
p->state=HIGH ; /* set initi

/% Initial ground *x/
=gndptt 3
P> NP >0onum=0 3
p->state=L0W; /¥
p->outstate0]=L0W: 7 =
>
PUBLIC void makerefn de() /* CALL
<
I MGICHODE *p3

FES puts( ‘Make reference nods";
/% Initialize VCC */
if ( (p=malloc(sizeof( LOGICHNNDE
{ lappery(MEMFAULT) ; ex1t(M3 :
p-sin =(LOGICELEMENT **)callc *\'f" 3 ; ICELEMENT %) ):
p->out=( LOGICELEMENT *%)calloc(MA
strepy(p->name, "VCC" )3 /* set
/% Set out put state table
p=>0UtStatE=( LOGICS TATE Aok cH A i e S eI
veeptr=p; w i

/% Initialize GND */ “
p=( LOGICNODE *) malloc(sizeof(LOGICNODE) ) ;
p=->in =( LOGICELEMENT **)calloc(MAXFANIN,sizeof( LOGICELEMENT *) )3

p=->out=( LOGICEL AP ) 3 iz E * H
strepy(p->namne,’ "I;! et VCT &
/% Set out put sta a

p->outstate=( LOGICSTATE *)calloc(MAXTiME,sizeof(LO%%ESTATE) ik

TRRIANNIU NN

PUBLIC void initdata()

[

{
initeln();
initnode();
initsre();
initmacro( J;
initrefnode();

>

T < X

Clear data storage
* K/
vold freegate()

LOGICELEMENT *) 33

NYIAY
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LOGICELEMENT *p3;
/*  printf("free gate\n"); x/ 125
LOOPLIST(p,elmhead)
{
free(p); /* free this element x/

3
void freenode( )
.8
LOGICNODE *p;
/% printf(" free node\n"); x/
LOOPLIST( p,nodehead )
¢
/% free output table *x/
if (p->outstate !=NULL) free(p->outst
free(p~>in); /% Free fanin table #
free(p->out); /* Free fanout
free(p);

7
void freesrc()
£
LOGICSOURCE *p 3
/% printf(" free source\n"): x/
LOOPLIST(p,srchead)
 free(p);
¥
PUBLIC int addelm(p)
LOGICELEMENT *p s
4
LOGICELEMENT *last;

last=( LOGICELEMENT *)TAIL{elmhead
p>next=NULL ;
if ( HEAD(elmhead) == NUL(:
else last->next=p;
TAIL(elmhead)=p;
return(++L.ENGTH(elmhead)) ;
g

S U InEnnenns

LOGICNODE *last;

e R AR TN TN YA Y

p->next=NULL ;

8 Al o HEAD(nodeA!ad) ==NULL) HEAD(nodehead )=p;
else last->next=p;

TAIL(nodehead )=p;

return(++LENGTH(hodehead ) ) ;

3

LOCAL int addsrc(p)
LOGICSOURCE *pj;
c :

LOGICSOURCE *last :

last—(LOGICSOURCE *)TAIL(srchead).
p=onext=NULL ;
1t ( HEAD(srchead )==NULL) HEAD(srchead)=p:



else last->next=p;
TAIL(srchead )=p;
return(++LENGTH(srchead)) ; s

/%
Element existance checking
for logicelement.node, logic source
return: pointer to object if exist

NULL if not found
B'e . */
PUBLIC LOGICELEMENT *oldgate(name)
char *name ;

{
I.OGICELEMENT *p;
for (p=( LOGICELEMENT *)HEAD(elmhead); \
(p != NULL) 8& (strcmp(p->name.nan
return(p);
3

PUBLIC LOGICSOURCE *oldsrc(name)
char *name;

{
LLOGICSOURCE *p 3
for (p=( LOGICSOURCE *) HEAD(src
(p !=NULL) 8& (strcmp(p
return(pl;
7

PUBLIC LOGICNODE *oldnode(name)
char *name;

£
R

LOGICNODE *p 3 _
for (p=(LOGICNODE *)HEAD(hodehead ) ;
(p !=NULL) && (stromp(p->name,nafme).
return(p); St

b
/*

X

PUBLIC LOGICELEMEMT *makenewgate(st
char *st:

; t‘iﬁifi;?;‘?i;i‘:ﬂouﬂﬂ Vel :m INYINT

£ 1apperr(MEMF s exxt(MEMFAULT)
strepy(p->n

; rwﬁﬁmﬂimumwmaﬂ

/*  FUNC: getgate r¢)
USE: aget pointer to gate 1f exist.2lse allocate
storage for new gate.
RET: pointer to LOGICELEMENT
*x/
PUBLIC LOGICELEMENT *aetgateptr(st)
char *st;
{
LOGICELEMENT *p;
it ns

/* allocate new gate *x/
p=makenewaate(st);
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p—>type=XTERN ;

addel

m(p);

return(p); i

PUBLIC LOGICNODE *makenewnode(st)

char *st;

{

i

Jx
FUNC:
HSES

"RET:
*/

PUBLIC LOGICHNODE *gethodeptr(st)

char *st;
{

LOGICNODE *kp:
int ng

/% Retersnce node */

if €
160

LOGICNODE «p;
1f ((p=malloc(sizeof( LOGICNODE)) )==NULL )

{ lapperr(MEMFAULT); exit(MEMFAULT); 3
p=>in =(LOGICELEMENT **)calloc(MAXFANIN, sizeof( LOGICELEMENT x) )3
p->0ut=( LOGICELEMENT *x)calloc(MAXFANOUT , sizeof( LOGICELEMENT *) s
strepy(p->name,st): /% set node name */
P=>1inum=p->onumn=0 ;
p->state=L0W; /* set initial
return(p); .

aetnodeptr()
get pointer to node if exis
storage for new node and
pointer to LOGICNODE

stremp("YCC" ,8t)==0 ) { retu =
stremp( GND” st )==0 ) { return(gn-- S

/% Normal node */ s BN T

p=0ld

node(st);

if (p==NULL) then /% nodelfiGt_exist s

{

3
retu

/% FUNC:
LISES

RET?:
*/

\5 ' t..‘; ')

p=makenewnode( st ) ; ; w
4

p=->type=XTERN ;
LOGICSTATE) )3

p->outstate—(LOGICSTATE *)c 1loc(MAXTIME, sizeof
p->outstate0]=0; et ini [ ;
i NUNINYING

rn(p);

storage foF new source and return pointer.
pointer to LOGICSOURCE

PUBL.IC LOGICSOURCE *getsrcptr(st)-

char *st;
{

LOGICSOURCE *p

int n;

p=nld

s

src(st);

if (p==NULL) then /* source not exist x/

£

/% Create new source */
iF ((bﬁmalloc(sizeof(LOGICSDURCE)))zzNULL)

127
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{ lapperr(MEMFAULT); exit(MEMFAULT); 3
strepy(p->name,st); /X set source name X/ . 128
addsrc(p); .

B
return(p);

PUBLIC void setnode(nodename,s)
char *nodename ;
char *s;
{
LOGICNODE *node ;
LOGICSTATE state;

state=tologic(*s);
if (! stremp(nodename, "ALL") ) ther
LOOPLIST(node,nodehead)
{
printf("SET NODE: %8s

' » node->state=state;
&
return;
b
else
& f
if ( (hode=oldnode(noden:
then {
node->state=state .
orintf("SET NODE: %8s ®o 4
o -k ' / =
else  puts(”INVALID NODE NAME 1)
;
, return; '!E}-;'Z i .:"

£  AugIngninens
ARANTUIMINGIAY



/%
Circuit element listing 129

*. */ A

#include <stdio.h>

#include <string.h>

#include <alloc.h>

#include "lap.h”

#include "lapdata.h”

#include “laputil.h”

int listgate(void);
int listnode(void);
int listclk(void);
void listfio(void);

PUBLIC void listmain(int argc.char *argvil
¥ .

static CMDTABLE listab(]={
{"GATE" ,1

static int listablen
int arenum, gatenum.code ;
S har cmdstr(107;

if Carge >2 ) { lapperr(SYNTAXERR) ;
if (argeo==1)
{
gatenum=listoate();
srcnum =listclk();
printf("\nTOTAL GATE:%4d S
returns; '1
} L
- strtrunc(emdstr sargv(1], IDENLEN),

S N ENINe NS

case 1 : gatenum=1i te(),

gmmﬂmwmmaa

case 2 :
printf("\nTOTAL SIGNAL:%d\n",srcnum);
break;

case 3 : listfio();
break;

case 4 : listnode( ) ;
break ;

case 5 : listmodel();
break;

case 6 : listmacro();

' break;



Ves *
FIOLIST-Fanin fanout listing for all node
* "y
LOCAL void listfio(void)
£
LOGICNODE *p;
int 13

LOOPLIST( p,nodehead )
{
1f (p=>type==XTERN)
&
printf("NODE: %s\n",p->name);
for(i=03i < p->inum;i++) /* set fanin
O printFO\t\tFAN IN# %2d->GATE:%s\
for(i=03i < p->onum;i++) /* setsi
£ printf(\E\tFAN QUT# %2d->GATE:

LOCAL int listgate(void)
£

LOGICELEMENT *p;

ant a3

LODPLIST( p.elmhead)
%
PES if (p=>type ==XTERN)
1
Printf( " %SsUBs%ed ns 7, psname, p—
for (i=03i <p=>inumsi++) printf("?
for(i=03i <p->onumsi++) printf("%8s" , poSoutl -
printFC\n" ) #}E‘J
3

s

return(elmhead->num) ;

LOCAL int lxstnode(voxd)

ﬂumwsm'wmn'ﬁ

printf("%9s%9s\n" , "NOD
LOOPLIST(p,nodehead)

o AEARIDFUFVNING A Y

prxntf(“%9s£9c logictoc( p->» 3
e

return(nodeheadv>num),

LOCAL int listclk(void)
¢

LOGICSOURCE *p3;

int 43

LOOPLIST(p,srchead)

r
[N

printf("%8s", p~>name) ;
1f (p=>stype==CLKSRC)

130



{
printf(“%8s", CLOCK"); 131
printf("%38s " ,p->outnode->hame); 2

printf("Ton:%~4dns Toff:%-ddns\n",p->time(l1],p~>time(0]);
i

else {

printf("%8s" , "SIGNAL" ) ;

pPrintf( " %8s\n" ., p->outnode->name) ;
for(i=0;i<p=->pnum;ii++)

printf("%8d%8c\n", p->time(i], logictoc( p->state(il));
¥

¥

return(srchead—->num) ;

AU INENINYINS
ARIRINTAUNM TN



/%

* MODULE: LAPSIM . 132
*  AUTHOR:. P.Uthayopas
x
* This module perform simulation function.
x/
#include <gtdio.h>
#include <alloc.h>
#include <string.h> =
#include “lap.h”
#include “lapcmd.h”
#include "lapdata.h”
#include “lapeval.h”
/%

¥ Local data structure for time queue.
* use only in this module.
*/
typedef struct tanodetag TONODE
typedef struct timequeue
struct taqnodetag <
LLOGICNODE
LOGICSTATE
. BYTE
struct tanod

struct timequeue{
TONODE *first,*last:

int fum ;
& 4

TIMEQUEUE *timeq;

/* '

* PUBLIC FUNCTION

*/ L
PUBLIC void simulator(CMD_SIM
/*

*  INTERNAL FUNCTION

*/

S*
mmmwmn‘i
*/

LOCAL void add_to_tq( LOGICNODE *node,

ammmmum'mmaa

int mrt)
s
* 2. simulation routine
*/ p
LOCAL void sch_node( TANODE *p,int mrt);
LOCAL wvoid sch_src(int mrt);
LOCAL wvoid dupoidstate(int mrt);
LOCAL wvoid simulate(CMD_SIM *crndptr );

V&S

* Share variable

*/
PUBLIC  int mres /% Simulation time step */
PUBLIC int usrtime; /* Real time from user */

PUBLIC  BOOLEAN isnewsim=TRUE; /* True if new simulation */



/*

* Time queue Handler . 133
*/
Sx
% add TANODE into link list
x/

LOCAL void addtanode(int mrt, TANODE *p)

T

++timeqlmrt].nums /% Increment event count x/
p=>next=NULL ;
if (timeqlmrt]. first==NULL) /* Is first TRNODE 7 x/
timeq(mrt]. first=p;
else timeqlmrt].last->next=p;
~timeq(mrt].last=p;
>
/¥
* get_tqdata : pop data out of
¥ RETURN: Ptr to TGNODE
* NULL if queue empty
X/ ;
LOCAL TAMODE *get_tanode(int time

£
TANODE *p;
f ( (p=timgaltime]. first)
—~timeqltime].nums;

timeqltime]. first=p->n
return(p):

%
=

LOCAL int get_tglenCint mrt)
{
return(timeqlnrt].num);
b
/* f
* Create TONODE and add in B0 iiiie o m——
\7 Y | .
ot v P
void add_to_tq(LOGICNODE *node, LOGIC atus, it mrt)
{ .‘J .I.J |
TANODE  *p3;
AF  mrt < MAXTIME)

et ﬂ UHINYNIN gINT

printf( " TQADD nodez%s -%d st=%d\n" ,node—>qrme,mrt,newstate),

" ARAGHIIHURI N0 E

p—->hode=node ;

p—>9tate—newsta

p—>statu9—9tatus, /* Use for display only */
addtanode(mrt,.p);

b

void clear _ta()
L

register 13
/* clear time queue control x/
for(1=03i< MAXTIME ;i++)
¢ timeqli].num=0; timeq[i].firsi:timeq[i].last=NULL; >3

)



void create_tq()
{

Fl

/* Create time queue call once when loading program */
timeq=calloc(MAXTIME,sizeof( TIMEQUEUE)) ;

2
,/%-—~ END TIME QUEUE HANDLER ———x/

Sk *
Display data handler

” x/

void record_state(int mrt)

{

LOGICNODE *p;

LOOPLIST(p,nodehead) /* Scan all node x/
{ /* Record state only external node *
if (p->type==XTERN) p->outstateln

* kick_node
*  This routine schedule all no
*  when simualtion start.

*/
void kick_node(int time)
3
LOGICNODE *p3

/* on simulation start schdule all node's
LOOPLIST(p,nodehead) /% Scan %
£

add _to_tq(p,p->state,E

/*

for each gate that ive.Then,check out t

¥, WX X K W

void ach_node(TQNODE *p,int mrt)

£

static LOGICSTATE optab[MAXOPINT; /* Buffer for output table *x/
static LOGICSTATE iptab[MAXIRIN]; /* Buffer for input table x/

LLOGICNODE *node,*gnode ;
I.OGICELEMENT *gate;

LOGICSTATE prestate,newstate;
int fanout, fanin,outpin.newtime;
int i

int err _stat; /% error status return from logic evaluation module */

BYTE status: /X Logic status for display

::‘:";i::zz;::::ﬁ%é ﬁ}%&ﬂ N gn9
¥ mm«?ﬁfﬁ"@ ﬁ%f%ﬁ»‘ﬂ KINYAY
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#endif

b
/

*
*
ES
K

*/

node=p~>node ;

/% Update real node in circuit x/
node->state=p->state;

if (node->simcount>0) { -—(node->simcount);

for ( fanout=0;fanout< node—>onum;fanout++) /* Scan all fanout */

&
gate=node—>out( fanout];
/* FIND LOGIC OUTPUT x/
/% Prepare inout vector */
for( fanin=0;fanin < gate->inum;fanin++)

{ iptab[ fanin]=gate->in[ fanin]->state; }
err_stat=findlogic(gate, 1ptab,optab);
status=0; /* Node evaluation status */
if (err_stat==BUS_CONTENSION) {

printf("BUS CONTENSION NODE=%6s,TI
gate—->out[0]->name,usrt
status=pUS_CONTENSION ;
i,

if (err_stat==SEQN NO_TRIG)
return; /% No further pro
/* Scan all element output */
for( outpin=0Q;ioutpin < g

£

gnode=gate->out{out
newtime=mrt+gate->td ;-
prestate=gnode->stat
newstate=optabloutpinl;
if (gnode->simcount >0

printf("x SPIKE x T
++( gnode->simcount ) ;
status | =SPIKE_DETECT f
add_to_ta(gnode,newstate, status newt:

return; ﬁf" A

3

/% case Simcount =0 */
if (prestate !=newstab

++( gnode->simcount ) ;
add B0 tq(gnode,ne?state status,newtxme).

= ﬂ‘lJEl’J‘VIEWIﬁWEI'm‘i

#if defined(DEBUGSIM)

printf( LDCKéD node=%s\n" ,?ﬁode~>name),

sch_src
Check and process logic source in network.

void sch_src(int mrt)

£

LOGICSOURCE *p3
I.LOGICSTATE newstate,prestate:
LOGICHODE node ;

} Q'ﬁqﬁﬂﬂ‘iﬁumﬂﬂﬂﬁﬂﬁ&l
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/* for all source */
LthLIST( p,srchead) ) 136
if (p=>tc >= p->timelp->index])
<
p=>tc=0;
++(p->index);
i f ( p=>index >= p->pnum) p->index=0;
b,
newstate=p->state( p—->index];
if ( p->state(p->index] != p->outnhode->state ) /* STATE CHANGE x/
add_to_tq( p->outnode,newstate, EVAL_NORMAL ,mrt) ;
++(p~>tc);

3
3
/*
* simulate
Get command from simulation mai ™
circuit operation. -
*®/ .

woid  simulate(CMD_SIM *cmdptr)
{
int i,tqlen.fullslot;
TANODE *p 3

printf("*x SIMULATOR *X\n\n");
LrintfCUSIMULATION START TIME:?

usrtime,cndptr->timelen )
mrt=0 3 !
fullslot=0; /* Active time queue sl
/% Power on add VCC and GND to ti
if ( isnewsim==TRUE)

{  puts("xx POWER QN *x"33
add_xo.xq(vccptr,HIGH,sg
add_to_ta(gndptr, LOW,E

3 "ff

/* schdule node with no fanin into

kick_node(mrt) ; ' ii ;

do

z. o AR
ur oo ) LAY RJPIIWH 1N
#endi f . i ' .: ] - o
- e R R TIIVINYA Y
#if defined(DEBUGSIM)

printf("MRT=%03d TIME QUEUE LENGTH=%4d\n",mrt.talen);

#endif
M
while ( ( p=get_tanode(mrt)) !=NULL) /* do while queue not empty x/
s -
#if defined(DEBUGSIM)
printf("do node:%8s time=%d\n",p->node->name,mrt ) ;
#¥endif
sch_node(p,mnrt);
free(p); ‘
>
record _state(mrt; /* record state of all node */



++Hrt;  +usrtime; /*  GOTO NEXT TIME */
} while (mrt < cmdptr->timelen);
printf("\nxx Simulation complete **x\n");
printf(“Active time queue slot=%4d\n", fullslot);

3
e
* set node fanin fanout to correct position in network
x/
LOCAL void preprocess()
i
LOGICELEMENT *p;
LOGICSOURCE *q ;
LOGICNODE *node ;
it A
LOOPLIST(node,nodehead) { /* for all
node->inum=node->onum=0; /*
node->simcount=0;
it
LOOPLIST(p,elmnhead) { /x for al
p=>Cke=L0W; /* state
for(i=03i < p=>ihum;i++) /*
{ node=p->in(il; node Ut
for(i=03;i < p=>onum;ii++) /%
{ node=p->outlil]; node
k-,
>

LOCAL void  simsetup(CMD_SIM *simem
LOCAL void  simfirst(CMD_SIM *simcmd%'
LOCAL void  simcont(CMD_SIM *cmd);

void init_old_sim(void) -

LOGICNODE  *pj;
LOGICSOURCE *s3

isnewsim=FALSE ;
clear _ta();

o e Y HINUNTHEING

register 153

ﬁmﬁﬁﬁ?ﬁﬁﬂ‘imﬂﬁﬂﬂmﬁﬂ

puts( " xx INITIALI E NEW SIMULATION *x" )3
usrtime=0;
isnewsim=TRUE ;
/% Initial value for all source */
LOOPLIST(s,srchead)
£
s=>1index=0;
s=->te=0;
¥
clear _tq();
'
/% Simulation control parameter x/
LOCAL CMD_SIM simparam={MAXTIME,SIM NEW};
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/* -
simsetup - setup simulation parameter
x. */ 2
void simsetup(CMO_SIM *simcmd )
{ &

memcpy (&simparam,simcmd .sizeof(CMD_SIM) );
3 s
/w

SIMCONT continue old simulation
5 X/
void simcont(CMD_SIM *xcmd )
{

puts( k. CONTINUE SIMULATION k%) 3
init_old_sim();

~ simulate(emd);
b
/*

SIMFIRST start new simulation
void simfirst(CMD_SIM *simcmd )
i

init_new_simn();
preprocess( ) ;

simulate(simemd)
e
/%
* SIMULATOR
* This module is entry point
*/

extern int evalcount:
evalcount=0;
switch(simemd->cmd )

1
case SIM_SETUP :
case SIM_NEW o
case SIM_CONT &
3

printf(" TOTAL GATE PROCESSED—%S}\n sevalcount);

ﬂHEl’J'VIWIﬁWEI’Iﬂ‘i
’quaﬂﬂ‘imuﬁﬂﬂmﬁﬂ
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/\b > 9
LOGIC STATE EVALUATION MODULE FOR LARP 1.1

139

NOTE: This evaluation function assumed that all
build-in gate is TTL-Logic gate.All input

with ZSTATE (High-IMPEDANCE MODE ) was

transform to HIGH according to our assumption .

*® */

#include <stdio.h>
#include <alloc.h>
#include <mem.h>
#include “"lap.h”
#¥include "lapeval.h”
#include "lapdata.h”

PUBLIC int evalcount=0: /* Number of calli g function x/
2xtern int modelnum: /* Number of b ‘
extern |LOGICMODEL gatemodel{]; /*

Ik *
Logic models function
x. */
LOCAL struct listnode usrlisbuff=

/* duplicate model x/
PUBLIC LOGICMODEL *dupmodel( LOGICM

218
LOGICMODEL *m3
m=( LOGICMODEL *Imalloc(sizeof(
memncey(m. p. (unsigned Isizeof( L
returnim)

3

PUBLIC void free_usr jnodel()
{
LOGICMODEL *p; b IA T/

| =l i .‘4.‘ o

for (p=HEAD(usrlist) ;p !=NULLSR=p=>next

free(p); v_
HEAD(usr list)=TAIL(usrlist)=N o+,
LENGTH(usr list)=0; , l| ‘

T
PUBLIC void add_usr _jnodel (LI

LOGICMODEL *last;

ﬁ”ﬁ"’mw%’wmm
:ﬁ’l AL ITURANENAY

HEAD(usrlxs )=p3;
2lse last->next=p;
TAIL(usrlist)=p;
++LENGTH(usrlist); ; o

LOCAL LOGICMODEL *scan_in gnodel(char *st)

{
LOGICMODEL *m;
st i3
for (i=0.m=gatemodel :1<modelnum ;i++,m++)
4

if (lstrempCst,m->name) ) return(m);



¥
return(NULL); /% NOT FOUND *x/

3
LOCAL LOGICMODEL *scan_usr _nodel(char *st)
N
LOGICMODEL *p3
for( p=HEAD(usrlist) ;p !=NULL ;p=p->next) {
if (!strcmp(st,p->name) ) return(p):
return(NULL); /% NOT FOUND *x/
3

PUBLIC LOGICMODEL *getmodelptr(char *st)
£

LOGICMODEL *m 3
if ( (m=scan_in_nodel(st))==NULL)

{ /% If not build in,scan for us
return( scan_usr _model(st) )i

" -

return(m) ;

¥

PUBLIC int listmodel()
{
LLOGICMODEL *m3
int i,usrnums;

puts( "\E\tUSER DEFINED MODELS"
printf("No. %10s %ds %ds %4
for ( i=0,m=HEAD(usr list) m T=NUL
(4
printf( " <%2d> %10s %4d %4d %4dg r—>onum . i->td ) 3
¥
usrnum=i ;
puts("\E\EBUILD IN MODELS”
printf("Mo. %10s %ds %4s ?
for (i=0,m=gatemodel ;i<mod?
£ .
printf("<%2d> %10s %4d %*i had\m > n->0hum,m—->td ) 3
3 W L Jﬁ
printf( NENETOTAL: %5d Modelgin ,mcdelnum+u9rnum),

L “Ll HANBNITNYINT

Logic element evaluat1

g ’QW’TMF]?EU UNIAINYAY

DoCcoMB ~ Procedure used to evaluate )
Standard Full table combination gate
£ S x/
LOCAL void docomb(LOGICELEMENT *gate, LOGICSTATE *inpin, LOGICSTATE *outpin)
{

unsigned register 1.index;:

/¥ Input[0] 13 left most bit */

for( index=1=0;i<gate->inum;i++)
inpin(il;

index = (index << 2 ) |
for(i=0; 1< gate->onumii++)

outpin(il= *( gate->model->op(i] + index);

-
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Tricky Evaluation of build—in model PR
AND, OR,NAND , NOR , INVERTER, DRIVER

* x/ 7

LOCAL void do_and(LOGICELEMENT *gate, OGICSTATE *inpin, LOGICSTATE *outpin)

%

/* AND gate evaluate use INPUT COUNT METHOD x*/

unsigned register 1i:

/* Scan all input x/
for(i=0:i<gate->inum;i++) {
switch(inpinCil)
{
case LOW 2 outpin(O]=L0W; return;
case UNKNOWN : outpin{0OJ=UNKNOWN ;

¥

B

outpin(OT=HIGH :
return;

LOCAL void do_nand( LOGICELEMENT *g. *outpin)
unsigned register i,xcount;
/¥ Scan all input x/
for(i=0ji<gate~>inumsit++) {
switch(inpin(il])
&
case LOW : outpin[O
case UNKNOWN @ outpin[0]=U
) ;
g
outpin[OJ=L0OW;
return s

LOCAL void do_or(LOGICELEMENT
£
unsigned register i;

»@ﬁﬁﬁ?ﬂﬁﬂ%ﬂﬂﬂﬁwaqﬂﬁ

case HIGH % outp1n[0]-HIGH, 1;eturn,

S ARTRITIN $R1INY1A Y

outpin(07]=L0W;
return;

LOCAL void do_nor( LOGICELEMENT +aate, LOGICSTATE *inpin, LOGICSTATE *outpin)

L

unsigned register i,state;

for(i=0;31 < gate->inum;ii++) {
switchl inpin({i])
5
case HIGH o ooutpinlOl=L0W: return
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o

s

case UNKNOWN : outpin[OJ=UNKNOWN ; return;
3
3
outpin{O0]=HIGH :
return;

v * x

Tri-state bus checkinga routine

b3 -Ar‘/

LOCAL int do_bus(LOGICELEMENT *gate,LOGICSTATE *«inpin, LOGICSTATE *outpin )

£

3

Sk

unsigned register i,index;
LOGICSTATE states

state=ZSTATE;
/% Scan all input *f
for (index=0, 1=031<gate~>inum;i++)
1if ( inpinli] != ZSTATE) {
state = inpin(il;

++indexs 3

F

if (index>1) /* Bus contension

4

outpin[O1=UNKNOWN ; /% Force

return(BUS _CONTENSION) : /*

3

S% If there are only one input
outpinlOl=state:

return( EVAL_NORMAL) :

ES Flip-flop and sequential circuit
*/ - )

LOCAL int do_flp(LOGICELEMENT *déte T ' ouliBin )

4

register i,index;
LOGICSTATE pr,clr:
int inmax,clkein;
BYTE states

) cleafﬂ%ﬁlz’ll AENINNT

1nmax-gate->1num—2'

RRFINN TN TN A Y

/¥ PRESET,CI’SAR Checking x/
if ((pr==UNKNOWN) | | (clr==UNKNOWN) )
£ i
gate->ps=outpin(Q]=outpin( 1 J=UNKNOWN ;
return( EVAL _NORMAL ) ;
>
Lf (clr== LOW)

{ /% CLEAR ACTIVE *x/
gate->ps=outpin[0]=L0W;
outpin[11=HIGH ;
return EYAL_NORMAL ) ;

%

if Cpro== LOW )
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{ /*x If preset x/
gate->ps=outpin[0J=HIGH ;
outpin[1]=L0W; é
return( EVAL_NORMAL) ;

3

/% check CLK trigger x/

143

clkpin=gate->model->clkpin;
/% check CLK trigger x/
if (gate->cks == inpin(clkpin]) /* Clock not trig x/
© return(SEQN _NO_TRIG); 2
else
{
gate->cks=inpin{clkpin];/* store clock state *x/
3
/%
*  normal flip-flop logic
*/
for(index=i=03i< inmax;i++)
index = (index << 2 )
index= index | (gate->ps
gate->ps= *( gate->model

return( EVAL_NORMAL ) 5
p
LOCAL int do_sean( LOGICELEMENT sERIE fir ) TE *<outpin )
{

register index,is

int clkping

clkpin=gate->model->clkpin:
/* check CLK trigger */
if (gate->cks == inpinlclkpinl) / fF
{ return(SEQN_ND_TR
else
£ |
gate->cks=inpinlcl

i
/% Full table sequential cir
for(1ndex~1=o,1<qate~>1num,

- ;::iz:;:::ezem SFINYNTHYNG

index= index | >ps g (gate->xnum*2) )%
/* Find next state *x/

S RHIRERS fld’%ﬂﬂ 1NYINY

outpinf fl= *( (gate->model->op(i]) + index);
return( EVAL_NORMAL ) ;

1t */

-

PUBLIC int Findlogic(LOGICELEMENT *gate,
LOGICSTATE  *inpin,
I.OGICSTATE . *outpin)
£ int status;
register 1;

2valcount++ s
status=EVAL _NORMAL ;



if (gate->model->mmodel !=BUS)
for (i=0si<gate->inum;i++) !
{ /* Convert input ZSTATE to HIGH */ . ' 144
if (inpin(iJ]==ZSTATE ) inpin(iJ=HIGH:

x
/% Tricky type checking in order to apply dirty method to build in model */
switch(gate—>model~>mmodel ) s
g
case COMB : /% first,check build in combinational gate */
switch(gate->model->smodel )
p
case AND  : do_and(gate,inpin.outP%n1&y
break:
case OR : do_or(gate,inpin,outpin);
break:
case NAND : 3
case NOR @ 3
default
case FLPF ¢
status=do
break;
case SEQN ¢
status=
break:
case BUS :
s

return(status);

AULINENINYINT
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#include <stdio.h>
#include “lap.h"”

/'w X
True table for build in element evaluation
* x/
/* STANDARD COMBINATIONAL ELEMENT x/
LOGICSTATE xortab(] = {LOW,HIGH , UNKNOWN ,HIGH .
' HIGH, LOW, UNKNOWN , LOW
UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN ,
HIGH ., LOW, UNKNOWN , LOW} ;

LOGICSTATE drviltabl1={ LOW,HIGH,UNKNOWN,ZSTATE,
; ISTATE, ZSTATE, ZSTATE, ZSTATE,
UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN ,
ZSTATE, ZSTATELZSTATE, ZSTATE} 5
LOGICSTATE invtabl] ={HIGH,LOW, UNKNOWN,LOW?} 3
LOGICSTATE buftabl] ={LOW,HIGH,UNKNOWN,Z

/% SEQUENTIAL ESLEMENT x/

LOGICSTATE gkffaqll
LOGICSTATE jkffgb(] =
*/
LOGICSTATE tfnall =

HIGH,HIGH,
LOW,HIGH . UNKNO
LINKNOWN ,HIGH ,
LOW,HIGH , UNKNO!

UNKNOWN - UNKNOWN , ;:I
UNKNOWN , LINKNO IOWN , U
UNKNOWN , U N, UNF

LOGICSTATE  tfnabl 1= {HIGH, HIGH,'N
LOW,HIGH , UNKNOWN , HIGH ,
UNKNOWN , HIGH . UNKNOWN HIGH,

LOW,HIGH, UNKN

LOW UNKNOWN , LOW,

amﬁ”%mmmmmaﬂ

UNKNOWN UNKNOWN s UNKNOWN , UNKNGIWN ,
UNKNOWN 5 UNKNOWN , UNKMOWN . UNKNOWN 7 5
LOGICSTATE dfnall=¢
LOW, LOW, UNKNOWN , LOW,
HIGH, LOW,UNKNOWN , LOW,
UNKNOWN  LOW , UNKNOWN , LOW,
HIGH , LOW, UNKNOWN , LOW .
LOW,HIGH , UNKNOWN .HIGH,
HIGH,HIGH , UNKNOWN ,HIGH,
UNKNOWN , HIGH , UNKMOWN L HIGH .
HIGH,HIGH , UNKNOWN ,HIGH,
LOW, UNKNOWN , UNKHOWN , UNKNOWN
HIGH , UNKNOWN L UNKNOWN  UNKNOWN .

¥

mﬁmmw HNINYINT
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UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN ,
HIGH , UNKNOWN , UNKNOWN , UNKNOWN ,
LOW,HIGH , UNKNOWN ,HIGH ,
HIGH,HIGH , UNKNOWN ,HIGH ,
UNKNOWN . HIGH  UNKNOWN , HTGH ,
HIGH,HIGH, UNKNOWN ,HIGH

¥3

LOGICSTATE dfnablJ={

LOGICSTATE dffql J={

33

HIGH ,HIGH , UNKNOWN ,HIGH .
LOW,HIGH , UNKNOWN , HIGH .
UNKNOWN , HIGH , UNKNOWN , HIGH .
LOW,HIGH , UNKNOWN ,HIGH .
HIGH , LOW, UNKNOWN , LOW,

LOW , LOW, UNKNOWN , LOW,
LINKNOWN , LOW , UNKNOWN , LOW ,

UNKNDWN,
L.OW, LOW,

LOW, LOW , UNKNOWN
LOW, HIGH s UNKNOWN , H

HIGH , LOW , UNKNOWN , L
HIGH , HIGH , UNKNOWN , H T
HIGH , UNKNOWN , UNKNOWN ,
HIGH  HIGH , UNKNOWN  HIGH . J
UNKNOWN 5 LOW , UNKNOWN . {
UNKNOWN , HIGH , Ll
UNKNOWN , UNKNO
UNKNOWN , HIGH .
HIGH , LOW, UNKNOWh, [0

HIGH ,HIGH , UNKNOWN, HIGH ,

HIGH , UNKNOWN , UNKNOWIN 2 KNOWN ,

U

“‘ﬂ“ﬂ“ﬂ“‘?'ﬂﬂﬂiﬂﬂﬂﬂ‘i

LOGICSTATE  dffabll={

HIGH,HIGH, UNKNDWN HIGH,

RHIRIAA0 N1 INYa Y

HIGH , LOW , UNKNOWN , LOW.,
LOW,HIGH , UNKNOWN ,HIGH .

LOW, LOW , UNKNOWN , LOW,

L.OW , UNKNOWN , UNKNOWN , UNKNOWN ,
LOW, LOW, UNKNGWN , LOW
UMKNOWN , H IGH 5 UNKNOWN , HIGH ,
UNKMOWN , LOW , UNKNOWN , LOW,
UNKNOWN , UNKNOWN 5 UMKMOWN L UNKNOWN |
UNKNOWN . LOW  UNKNOWN , LOW ,
LOW, M IGH , UNKNOWN , HIGH ,

LOW, LOW , UNKNOWN , LOW,

1.OW , UNKNOWN . UNKMOWN , UNKNOWN ,
10 5 LOW , UNKNOWN , LOW ,
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LOGICSTATE  tffqlI=¢
LOW , LOW , UNKNOWN , LOW, : 147
.OW, HIGH , UNKNOWN , HIGH , ‘
LOW , UNKNOWN , UNKNOWN , UNKNOWN ,
LOW, HIGH , UNKNOWN , HIGH,
HIGH,HIGH , UNKMOWN ,HTGH .
HIGH , LOW, UNKNOWN , LOW,
HIGH , UNKNOWN , UNKNOWN  UNKNOWN ,
HIGH , LOW , UNKNOWN ., LOW,
UNKNOWN , UNKNOWN . UNKNOWN , UNKNOWN
UNKNOWN , UNKNOWN . UNKNOWN , UNKNOWN ,
UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN ,
UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN
MIGH ,HIGH , UNKNOWN ,HIGH ,
HIGH , LOW, UNKNOWN , LOW,
HIGH , UNKMOWN , UNKNOWN , UN
HIGH , LOW, UNKNOWN , LOW,
>3

LOGICSTATE  tffqbl ]={
HIGH , HIGH , UNKNOWN ,
HIGH , LOW, UNKN

- HIGH , UNKMOWN , UNKN
HIGH , LLOW, UNKNO
LOW, LOW , UNKNOWN 5 L
LOW, HIGH , UNKNCW
LOW , UNKNOWN s UNKN
LOW, HIGH , UNKHOWN
LIKMOWN 5 UNKNOWN , UNKN
UMKNOWN . UNKNOWN , UN
UNKMOWN , UNKNOWN , UNKN
UNMKNOWN , UNKNOWN , UNKN
LOW , LOW , UNKNOWN , LOW,
LOW, HIGH , UNKNOWN , H IGHs
LOW, UNKNOWN , UNk
LOW, HIGH , UNKNCK
i '

LOGICSTATE  jknqll={
LOW, LOW , UNKNOWN ,
LOW , LOW , UNKNOWN , Lowr

wmﬁmwﬂwﬂﬂ§W81ﬂi

)Low’
HIGH, LOW, UNKNUNN LDW,

ﬁma:wm NN El

OWN LOW, UNKNOWN , LOW,
UNKNONN LOW , UNKNOWN , LOW,
UNKMHOWN , LOW , UNKNOWN , UNKNOWN .
LINKHOWN , LOW , UNKNOWN , LOW,
HIGH, LOW, UNKNOWN , LOW,

HIGH . LOW, UNKNOWN , LOW,
UNKMOWN , LOW s UNKMOWN , LUW ,
HIGH, LOW, UNKNOWN , LOW,

HIGH HIGH , UNKNMOWN ,HIGH .
LOW.HIGH , UNKNOWN ,HIGH ,
LINKHOWN o H IGH , UNKNOWN , HIGH ,
LOW,HIGH , UNKNOWN ,HIGH ,
HIGH . HTIGH , UNKNDWN ,HIGH ,




LOW, HIGH , UNKNOWN . HIGH,
UNKNOWN , HIGH , UNKNOWN , HIGH ,

LLOW , HIGH . UNKNOWN , UNKNOWN . ' 148
UNKNOWN , HIGH , UNKNOWN , HIGH

UNKNOWN , HIGH , UNKNOWN , HIGH .

UNKNOWN , HIGH . UNKNOWN , HIGH ,

UNKNOWN , HIGH , UNKNOWN . UNKNOWN

HIGH,HIGH , UNKNOWN ,HIGH ,

LOW, HIGH , UNKNOWN , HIGH .

UNKNOWN , HIGH , UNKNOWN , HIGH .

LOW , HIGH , UNKNOWN , HIGH ,

UNKNOWN . UNKNOWN , UNKNOWN , UNKNOWN

LOW , UNKNOWN , UNKNOWN , UNKNOWN ,

UNKNOWN , UNKNOWN , UNKNOWN . UNKNOWN

LLOW , UNKNOWN , UNKNOWN . UNKNOWN ,
HIGH , UNKNOWN , LNKNOWN , UNKNO
UNKNOWN , UNKNOWN , UNKNOWN ,
UNKNOWN , UNKHOWN , UNKND
UNKNOWN . UNKNOWN , UNKN

UNKNOWN 5 UNKNOWN 5 UNKNOU|
HIGH , HIGH , UNKNOWN , HIG
LOW, HIGH , UNKNOWN , HIGH |
UNKMOWN 5 H TGH  UNKNOWN |
LOW , HIGH , UNKNOWN . HIGH
HIGH,HIGH , UNKNOWN . HIGH ,
LOW, HIGH , UNKNOWN , HTGH .
UNKNOWN , HIGH , UNKNOWN , H IGH , g!?f:
LOW , HIGH , UNKNOWN ; NKNG
UNKNOWN , HIT3H , UNKNGIhL,
UNKNOWN . HIGH , UNKNGIL
UNKNOWN , HIGH , UNKN (e
UNKNOWN , HIGH , UNKN KNOWN ,
HIGH , HIGH , UNKNOWN , HIGH

LOW, HIGH , UNKN

f::»«smﬁfi”ﬁ@ﬂ wamw Talib
m::gﬁ(mmnﬁtu URIANYIAY

HIGH ,HIGH , UNKNOWN . HIGH .
UNKNOWN , HIGH , UNKNOWN , H TGH ,
HIGH ,HIGH . UNKNOWN . HTGH ,
LOW, HIGH , UNKNOWN , HIGH .
LOW,HIGH , UNKNOWN ,HICGH ,
LIMKMOWN , HIGH L UNKNOW L H TGH |
LOW ., HIGH , UNKNOWN i IGH ,
CIMENOWN , HTGH , UNKMOWN  HIGH ,
UMKHOWN HIGH  UNKNOWN , HIGH ,
UMKHOWH , H TGH , UNKNOWN , UNKNOWN
UNKNOWN  HIGH , UNKNOWN , HIGH ,
1LOW, HTGH L UMKNOWN L HIGH

EOW L HTGH , UNKNOWN L HIGH |




UNKNOWN , HIGH ; UNKNOWN , HIGH ,
LOW,HIGH , UNKNOWN ,HIGH ,

LOW, LOW, UNKNOWN , LOW,

HIGH, LOW, UNKNOWN , LOW,
UNKNOWN , LOW , UNKNOWN , LOW .
HIGH, LOW, UNKNOWN , LOW,

LOW, LOW, UNKNOWN , LOW,

HIGH, LOW, UNKNOWN , LOW,
UNKNOWN , LOW , UNKNOWN , LOW,
HIGH , LOW, UNKNOWN , UNKNOWN ,
UNKNOWN , LOW , UNKNOWN , LOW,
UNKNOWN , LOW , UNKNOWN , LOW,
UNKNOWN , LOW , UNKNOWN , LOW,
UNKNOWN , LOW . UNKNOWN , UNKNOWN ,
LOW, LOW , UNKNOWN , LOW,
HIGH, LOW, UNKNOWN , LOW,

HIGH , UNKNOWN » UNKNOWN , Up
UNKNOWN , UNKNOWN
HIGH , UNKNOWN , UNKNGWN'
LOW , UNKNOWN , UNKNO
UNKNOWN » UNKNOWN 0
UNKNOWN » UNKNOWN > UN
UNKNOWN , UNKNOWN . UNIRNG)
UNKNOWN , UNKNOWN 3 UNKH
UNKNOWN , UNKNOWN , UNKENC
UNMKHOWN , UNKNOWN - UNKNG
UNKNOWN , UNKNOWN , UN
1O UNKNOWNS UNKNOWR, U
UNKNOWN , UNKNOWN , UNKNG
UNKNOWN , UNKNOWN  UNKNOWN ,
UNKNOWN - UNKNCWN , UNKNOWN .
LOW , LOW , UNKNOW
HIGH , LOW, UNKNG

HIGH , LOW, UNKNOWI
LOW , LOW , UNKNOWN » !'
HIGH , LOW , UNKNOWN 5 ow,
UNKNOWN , LOW , UNKNOWH

HIGH,LO

UNKNam“ﬂﬁ:ﬁﬁ“Vlﬂﬂﬁw BN

UNKNGOWN , ,UNKNOWN 1.OW,
UNKNOWN , LOW, UNKNOWN , LOW,

L FEAI0I UM TINYA Y

, LOW , UNKNOWN , LOW,
UNKNOWN , LOW , UNKNOWN , LOW,
HIGH, LOW, UNKNOWN , LOW
3s

LOGICSTATE Jkpal]=(

LOW, LOW, UNKNOWN , LOW ,

LLOW, LOW, UNKNOWN , LOW ,

LOW , UNKNOWN . UNKNOWN , UMKMOWN .
LOW, LOW, UNKNOWN , LOW,

LOW, HIGH , UNKNOWN . HIGH ,

LOW, HIGH , UNKNOWN ,HTGH ,

O, UMKMOWN S UNKMOWN , UNKMOWN .

.
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LOW, LOW , UNKNOWN , LOW,

LOW , UNKNOWN , UNKNOWN , UNKNOWN
LOW , UNKNOWH , UNKNOWN , UNKNOWN ,
LOW , UNKNOWN , UNKNOWN , UNKNOWN
LOW., UNKNOWN , UNKNOWN , UNKNOWN ,
LOW,HIGH , UNKNOWN , HIGH ,

LOW ,HIGH , UNKNOWN .HIGH .

LOW » UNKMOWN , UNKNOWN , UNKNOWN .
LOW.HIGH , UNKNOWN , HIGH ,

HIGH , LOW, UNKNOWN , LOW ,

HIGH , LOW,UNKNOWN , LOW.

HIGH , UNKNOWN , UNKNOWN  UNKNOWN o
HIGH , LOW, UNKNOWN , LOW,
HIGH ,HIGH , UNKNOWN ,HIGH ,
HIGH , LOW, UNKNOWN , LOW,

H IGH » UNKNOWN , UNKNOWN , UNKN
HIGH , LOW, UNKNOWN , LOW,
HIGH , UNKNOWN , UNKNOW
HIGH , UNKNOWN , UNKNOH
HIGH » UNKNOWN , UNKNG
HIGH , UNKNOWN , UNKNOW
HIGH ,HIGH ,UNKNO
HIGH , LOW , UNKNOWN ,
HIGH , UNKNOWN , U
HIGH , LOW, UNKNOWN
UNKNOWN , UNKNOWN
UNKNOWN , LOW , UNKN
UNKNOWN » UNKNOWN ,
UNKMOWN , LOW » UNKNOWN .
UNKNOWN » HTGH , UNKN
UNKHOWN , UNKNOWN , UNKN
UNKNOWN » UNKNOWN , UNKNGWN , Ui
UNKNOWN , UNKNOWN , UNKNOWN , U
UNKNOWN , UNKNOWN . UNKNOWN- DN
UNKNOWN , UNKNOWRY Ub )
UNKNOWN , UNKNOY
UNKNOWN , UNKNOWR4L
UNKNOWN , HIGH , UN y
UNKNDWN , UNKNOWN sUNKNOWN , UNKNOWN ,
UNKNOWN,UNKNOWN,UﬁENOWN,UNKNDNN, : -
UNKNOWN , v

e R TN T W 1)

HIGH,
L UNKNOWN , UNKNOWN 5

SRR UM INYIa Y

HIGH , UNKNOWN , UNKNOWN , UNKNOWN ,
HIGH , LOW, UNKNOWN , LOW .,

HIGH , UNKNOWN , UNKNOWN , LINKNOWN ,
HIGH . UNKNOWN , UNKNOWN , UNKNOWN ,
HICGH , UNKNOWN , UNKMOWN , UNKNOWN ,
HIGH , UNKNOWN , UNKNOWN , UNKNOWN 4
HIGH ,HIGH , UNKNOWN ,HIGH .

HIGH , LOW, UNKMOWN , LOW,

HICH , UNKNOWN , UNKNOWN , UNKMHOWN ,
HIGH , LOW . UMKMOWN | LOW

L s
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HIGH,HIGH , UNKNOWN ,HIGH ,
HIGH,HIGH , UNKNOWN ,HIGH ,

HIGH , UNKNOWN , UNKNOWN s UNKNOWN ,
HIGH,HIGH , UNKNOWN ,HIGH ,

HIGH, LOW, UNKNOWN , LOW,

HIGH, LOW, UNKNOWN , LOW,

HIGH , UNKNOWN , UNKNOWN , UNKNOWN ,
HIGH .HIGH , UNKNOWN ,HIGH,

HIGH . UNKNOWN . UNKNOWN , UNKNOWN ,
HIGH , UNKNOWN s UNKNOWN , UNKNOWN ,
HIGH , UNKNOWN , UNKNOWN , UNKNOWN ,
HIGH , UNKNOWN , UNKNOWN , UNKNOWN .
HIGH, LOW, UNKNOWN , LOW,
MIGH, LOW, UNKNOWN , LOW,
HIGH . UNKNOWN ; UNKNOWN , UNKN
HIGH, LOW, UNKNOWN , LOW,
LOW.HIGH, UNKNOWN ,HIGH
LOW,HIGH , UNKNOWN ,HT
LOW , UNKNOWN , UNKN
LOW,HIGH , UNKNOWN ,
LOW, LOW, UNKNOWN , LOW .
LOW, HIGH , UNKN
LOW , UNKNOWN , UNKN
LOW,HIGH , UNKN
L.OW s UNKNOWN - UNKM
LOW , UNKHOWN , UNK

LOW ,HIGH , UNKNOWN , HIG
UNKNOWN , UNKNOWN , UNKNOWN ,
UNKNOWN , HIGH , UNKNOWN , H IGH 1+
UNKNOWN , UNKNOWRY
UNKNOWN , HIGH , I
UNKNOWN , LOW
UNKNOWN , UNKNOWN TTNKNG
UNKNOWN , UNKNOWN <UNKNOWN , UNKNOWN .
UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN .

UNKNOWN , NONN,UNKNONN,UNKNOWFa

s

UNKNOWN , UNKNOWN , UNKNOWN , UNKNOWN ,
LOW,HIGH , UNKNOWN .HIGH,
LOW,HIGH , UNKNOWN , HIGH ,

LOW , UNKNOWN , UNKNOWN , UNKNOWN ,
LW HTCH , UNKNOWN, HIGH |

LOW, LOW, UNKNOWN , LOW,
LOW,HIGH , UNKNOWN , HIGH ,

LOW , UNKNOWN L UNKMOWN , UNKNOWN ,
LOW . HIGH , UNKNOWN . HTGH ,
LOW.UNKNDWN,UNKNOWN.UNKNDWN;
LW , UNKNOWN  UNKNOWN , UNKNOWN ,
1.OW , UMKMOWN , UNKHOWN , UNKNOWN ,
LW, UMKNOWN o UNKNOWN , UNKNOWN

= H R NN
RN INYA Y
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LOW, LOW, UNKNOWN , LOW,
LOW,HIGH , UNKNOWN ,HIGH ,

L.OW , UNKNOWN , UNKNOWN , UNKNOWN ,
LOW,HIGH , UNKNOWN ,HIGH ,

1% x
DEFAULT GATE MODEL
% - x/

Ve

*  NOTE: all flip-flop use active low preset and clear input

X/ .
PUBLIC LOGICMODEL datemodelll= £
“ANDZ" ,AND,COMB.0, 2,1, 10, NULL LN * 741508 *x/
“AND3" ,AND,COMB,0,3,1, 10, NULL
"AND4" , AND, COMB, 0, 4,1, 10, NULL
"ANDS™ , AND, COMB. 0, 5,1, 10, NULL
“ANDG" , AND, COMB, 0,6, 1, 10,NU
“AND7 L AND.COMB. O, 7,1, 10, NULL Lt MOLL , NRLLY .
"ANDB" , AND . COMB, 0,8, 1, 10, NU b q!'f L
"OR2" ,0R,COMB,0,2,1,14,NULL, } ‘f’ff
“OR3",0R,COMB,0,3,1,14,N UL N
"OR4",0R,COMB, 0,4, 1,14, NULL,
" ,0R,COMB, 0.5, 1, 14, NULETHU
"OR6" ,0R,COMB,0,6,1,14,NULL.
“OR7" L OR.COMB, 0,71, 14.HUL
CORS" L ORLCOMB, 0,8, 1, 14, NULL, N

e T i O o R T e Y O o |

e Tl e e s G e T oo B
n

“NANDZ" , NAND , COMB, 0, 2, 1,10 .14 :
“NAND3" , NAND ,COMB, 0,3, 1,10, NU FF RIIEL  NUL
“NAND4" ,NAND ,COMB, 0,4, 1, 10, NULL , NUD T Hb L Uik
”NANDS",NﬁND,COMB,O,S,1,10,NULL,_qézﬁﬁa, B
“NANDE" , NAND , COMB, 0,6, 1340 , b LL, NULL, NUL
“NAND7" ,NAND ,COMB , 0, 7, A5 T0S NULL s NULL s NULE - NULL ]
“NANDS™ ,NAND , COMB, 0,8, 1, 10

[

2y et Mty ot

“NOR2" ,NOR ,COMB,0,2,1,10,NULL ,NULL,NULL,NU >
"NOR3" ,NOR ,COMB,0,3.1,10,NULL ,HULL,NULL,NULLZY,
“NOR4™ .NOR ,COMB,0,4,1,10, NOLEESNULL , NULL , NuLUS )
e e UHRERINYINT
"NOR6" ,NOR ,COMB, 0,6, LL S NULY, ML SNoLUS
“NOR7" ,NOR ,CGWBJ)”,I,lO,NULL SNULL, NUL L, NULL D,

£ “NORB",NOR ,COMB,0,8,1,10,NULL ,NULL,NOLL,NULLY, 4% o
/%  Standard combina "gjaa ‘ m ‘ ’.]’J nﬂ’.] a H
CINVT L INV IO 0,1, ¥ o,svn t tjn ‘ UL 3 0 A Y ‘

W i 1

i Bl e

==

L "XOR" ,XOR ,COMB,0,2,1,10,xortab ,NULL,NULL,MULLZ,

{ "BUFF",BUFF.COMB,0,1,1,10,buftab ,NULL,HULL,NULLZ,

£ "DRVL",DRIVER,COMB,G,2,1,10,drvitab, NULL, NULL NULLY,

£ TBust. . BUS JBUS ,0,20,1,10,HULLNULL,NULL,NULLY, /*x TRI-STATE BUS &/
/% Flip—-flop with out preset and clear input */

/% this model use standard sequential method to find logic &/
£ “TFF | STFF LSEQN:1,2,2; 15, tFfq..thfab, tffg MULLS,

{ "BFF" DEF ;SE@N,1.2,2,25,4ffq.dffabdffaiMuULil,

£ YOFN"  ,BFF .SEQN.1,2,2.25,dfhg,dfngb.dfngNULLS,

= UTENT HEF BB 1 2,2, 15 tfhg t fra b B fnou MULL Y,

© UJKNT LJKFF ,SEQN,2,3,2,15, dknq, dikngb, jkna,NULLZ,

I

. "IKPT LJKFF L,SEQN.2.3,2,18, dkpq, jkpab, ikpa . NULLS,
/v Flip~-Flop with preset and clear nput * 0
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/* use special subroutine to check preset and clear input */
“TFFC" ,TFF ,FLPF,1,4,2,15,tffq,tffab,tffq,NULLZ,

“DFFC" ,DFF ,FLPF,1,4,2,25,dffq,dffqb,dffq,NULLZ, ’

“DFNC” ,DFF ,FLPF,1,4,2,25,dfnq,dfnab,dfna,NULL3,

“TFNC" ,TFF .FLPF,1,4,2,15,tfnq,tfnab,tfnq,NULLZ,

“IKNC" ,JKFF.FLPF,2,5,2,15, iknq, jknab, jkna ,NULL} ,

“JKPC" ,JKFF,FLPF,2,5,2,15,3kpq ,Jjkpab,jkpa,NULL} /* 74LS76 *x/
/% Number of build in model */

PUBLIC int modelnum = (sizeof(gatemodel)/sizeof( LOGICMODEL) )3
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/% *%

- Macro handling function

x */
#include <stdio.h>

#include <string.h>

#include <alloc.h>

#include “lap.h”

#include "lapedit.h”

#include "laputil.h”

#include "lapeval.h”

#include "lapdata.h”
#include “lapmacro.h”
,x o

PUBLIC FUNCTION

* */
PUBLIC void expandmacrolint arac.char *arg
PUBLIC void editmacro(int margc,char «
PUBLIC void listmacro(void);
PUBLIC void freemacro(void):
MACRO *getmacroptr (char *st);
PUBLIC void initmacro(void):
/w £

INTERNAL FUNCTIONM
* */

LUCAL void addnacrogate(MACRO *;
LOCAL void delmgate(MACRO *m);
LOCAL MACRO *newmacro(void);
LOCAL void  rimacro(MACRD *m) 3
/% 2. Macro compilation

LOCAL void  makesymtable(MACRO *m
LOCAL MACROSYM  *searchsym(char *st,
LocaL int scanlgate(MACRO *m,char *buf:
LOCAL void scan_gate(MACRO *m);
LOCAL void listlmacro(MACRD i
/*  Share variable x/

LOCAL char linebuff[2567;
LOCAL char *argv(20];
LOCAL char argvb(20][207; |

LOCAL MACRO KFirstm=NULL, *last'*NULL,
LOCAL int macrocount=0;

e ,.Wmﬂ‘lJEl’J 'VlEl‘mW BN

MACRO *newmact o(

T AW1ANN T UNIINYAY

if ((p—mauoc(!zzeof(mcm) )Y ==NULL)

{ lapperr(MEMFAULT); exit(MEMFAULT);
p-rafirst=p->glast=NULL ;
p~>elmnum=p—>xnodenum;p—>inodenumzp—>expand:o;
return(p)

}
int addmacrolist(MACRO *p)
{
p=s>next=NULL ;
1RO Firstm==NULL) firstm=p;
else lastm->next=p;
lastm=p ;
retur nl ++macrocount, ) :
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3
void rmlmacro(MACRO *m)

{ 155
delmgate(m);
free(m->xsym) ;
free(in->1sym) 3

4

PUBLIC void freemacro(void)
{

MACRO *p s
wnt i

for ( p=firstm;p U=NULL sp=p->next)
rmimacro(p);
macrocount=0 :

¥
PUBLIC MACRO *getmacroptr(char *st)
i
MACRO *p 3
it 43
for(p=firstm; p !=NULL;p=p->ne
c !
if (lstromp(st,p->name)
. J
return(NULL) ; /% NOT FOUND -
- :
/w

Init macro must be called onc
or load new network

#

PUBLIC void  initmacro(void)

- firstm=lastm=MULL ;
macrocount=0;

¥ -

- s e i
v i
Internal macro gate routife - !
* B/ %
void addmacrogate(MACRO *m, MAC*-'ATE xp)

{
pe->next=NULL 5
e um Y El‘m Wena3:
else m—>alast->n qt— H
m->glast=p;

e ad ﬁ\‘lﬂ‘im um'mma d

MACROGATE *D,

for(p=m=>gfirstip !=NULL ip=p->next)
free(p);
MACROGATE *newmgate(void)

ur
4

MACROGATE #ps

if ((p=malloc(sizeof(MACROGATE) ) ) ==NULL) {
puts( “Macro gate memory allocation error!”):

o 2x1t(MEMFAULT) 5

¥ . e

e



return(p);

/* X
MACRO COMPILE
® x/
void makesymtable(MACRO *m)

P
LS

ik s

fetchstr( linebuff);
m=->xnodenun=strarav( linebuff,argv);
printf("EXT: %s",linebuff);
m—->xsym=( MACROSYM *)cal loc(m—>xnodenum,sizeof(MACROSYM) ) 5
for(i=0;1 < m=>xnodenum ;it++)

strepy( m=>xsym(i].str,argv(i1]):

fetchstr ( Linebuff);
m=>inodenum=strargv( Linebuff,ara
printf("INT: %s",linebuff);
—>1isym=( MACROSYM *)calloc(m~
for (i=031 < m—>inodenum;i++)
strepy(m~>isymlil.str,aravii
#if defined(DEBUG_MACRO)
 puts(SHOW SYMTABLE™ 33
For ( =051 <m->xnodenuin s i++ )
printi("[%02d] %s\n", i
For( i=03i < m—>inodenum;i++)
printf(" <%02d> %s\n",i.
pendit
T

MACROSYM *eearchsym(char xst,MACROSYM sy
¥
'y ‘ L

register i;

for (i=0;ji<symlen ;i++) ;
if (stremp(symtablil.st f
- return(NULL); /% return N if not
},
int scanlaate(MACRD *m, char *buff)‘

e ﬂ UgIN EWI?W 21179

MACRDGATE Xp s
*xentry

:‘:if":?.:ii:ﬁﬂﬁaﬂﬂ‘ifuuﬁﬂﬂmﬁﬂ

strargv(buff.argv),
if (strempCaravi0],"ENDM")==0) return(FALSE);
/% Perform syntax check here *x/
strirunc(tbuff,argvi1], IDENLEN);
it ( (model=aetmodelptr(tbuff)) !=NULL)
{ /% Syntax all ok. *x/

p=newnaatel )

strtrunc( p->name,argv 0], IDEMLEN) ;

p->model =model :

p->1num=mode L ->inum;

p-ronum=mode L ->onum;

p->td=model ->td < S Mow use only default delay ¥/
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for (index=2, pin=0;pin<p=>inum;pin++)

¢ .

if ( (entry=searchsym(argvlpin+index],m->isym,mn=>inodenum) )==NULL)
if ( (entry=searchsym(argvlpin+index],m->xsym,mn—>xnodenun) )==NULL )
{ printf("INVALID INPUT NODE PIN:%d\n",pin); entry=m->xsym;: 3

p=>ipin(pin]=entry;

3
for (index=p->inum+2, pin=0;pin<p->onum; ;pin++)

£

if O Centry=searchsym(argv(pin+index],m->isym,m—>inodenum) )==NULL )
if ( (entry=searchsym(argv(pin+index],m~>xsym,mn~>xnodenum ) )==NULL )
T printf(TINVALID QUTPUT NODE PIN:%d\n",pin); entrysm->xsym; }

p->opinlpinl=entry;

3

" addmacrogate(m,p);
> i .
else puts(”INVALID MODEL REFERENka,
return(TRUE) 3
ke
woid scan_gate(MACRD *m)
L
do { ‘
fetchstr( linebuff);
printf("%s", linebuff);
T while (scanlgate(m, line
2
PUBLIC void editmacro(int mar
£
MACRO *mptr :
reqister i3

iFC marge !=2) € puts('MACRO |
for (i=031<203i++) argviil=ar
mptr=newnacro( ) ;
strtrunc(mptr~>name,margv( 0
makesymtable(mptr ) ;
scan_gate(mptr ) ;

/%

addmacrolist(mptr);
} L
f K END MACRO EDITOR FUMCTION —eeemvee
Vs

wmwmwmmuquﬂﬂ§Wﬂﬂﬂ?

void listlmacro(MACRO *m

{ ;:;;;mammnimumwmazl

printf("MACRO: %*s\n s IDENLEN , in=~>name ) 3
pEARERCTEXTE. " )s
for ( =011 <m—>xnodenum ;1 ++ )
printf("%6s"” .m~>xsymli].str);
printf( "NnIMT: 13
for( i=0:1i<n->inodenum;i++ )
printf("%6s” ,in~>isym(i].str );
printf("\n" ) ;
for( p=m—>qfirstip !=NULL ;p=p->next)
{
printf("%6s%6s%6d" | p~>name , p~>model->name ., p—>td) :
for (i=0:i<p=*inumiit+) printf("%6s” .p-r1oinliJ- str);
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for(i=0;3i<p=>onumsi++) printf("%6s" ,p->opin(il->str);
printf("\n");

2

printf("END MACRO: %*s\n' , IDENLEN,n->nhame);

¥

PUBLIC void listmacro(void)

7

MACRO *p;

for(p=firstm:p !=NULL;p=p->next) listlmacro(p):
printf( " Total macro defined:%5d \n",macrocount);

MACRO EXPANSION

'3

PUBLIC void expandmacro(int arge,char *

register i,pin;
LOGICNODE *pj3
LOGICELEMENT *gate;
MACROGATE *g 3

if (arge !'= (m->xnodenum+2) )

{

/% Fill Internal node link %/
for ( i=03i<m->inodenum ;it+)

£

ig

/% Fill xtern link table x/
Ffor (i=0 ;i<m~>xnodenum 3i++)

i

b
/% Scan all element x/
for (g=m->afirst;g !=NULL ;g=8->next)

i

in~>isymli].node=p=maken
p>type=INTERN 3
addnode(p) ;

74

lapperr (SYNTAXERR) ;

m=>xsyml i].node=p=
p->type=XTERN ;

gate=makenewga
aate->type=IN
qate«>model=g—

SN Ineninenng
=R AN TN INgaY

for(px = ;pxn(g->1num,p1n++)
gate-»1n[p1n]=g—>xp1n[p1n]—>node;

-

for (pin=0;pin<g->onurm ; pin++)
aate->out{pinl=g-ropinlpin J->node;
addeim(gate) ;
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/X
*  MODULE: LAPDISPLAY

* AUTHOR: P.UTHAYOPAS ¥
x DATE:

x . This is display section for lap software

x/

#include <stdio.h>
#¥include <dos.h>
#include <ctype.h>
#include “lap.h”
#include "lapcmd. h”
#include "lapdata.h”
#include  “laputil.h”
#include “hagraphic.h”

IMPORT  const int  usrtime; /* Real sim time lapsim *x/

#define XMIN £0

#define XMAX 540

#define XST 140

#define XTSTR 140

#define XTEND 540

#define MAXTSCALE 500

#define GRIDHIGH =]

#define GRIDLOW 2572

#define MIDDLECOL 42

#define LABELLEFT 3

#define STATLINMIN 36

#define STATLINMAX 42

#define statline(n) CN+STATLIN by 4 ‘
#define labelbase(n) (16%n+16) e Yl RO ﬁ\ OF LABEL */
/% Level of signal graph x/ \
#define signald(n) (16%xn+14)

#define HLEVEL 3

#define ZLEVEL 4

#define baseline(n) (NXg )

LOCAL void heading(st) /% Display
char *st; .H
% int steol;

stcol=MIDDLECOL-( sty len(st )/i

box(XMIN , baseline( n i
gotogxy(stcol,2);

¥

LOCAL void label(n,st) /* Display label #n <1€18> =/

S ammnimumwmau

i
. if (Cne= 15)&&(n>0) R
writestr (LABELLEFT,2¥n+2,5t); )

¥
LOCAL void dispframe()
€

register 1i;

int vh,yl;

vh=183; y1=258;
box(XMIN.yh, XMAX, 1) ;
Line(XST,yh.XST,y1);
Forfi=1;1<=15;5144)

159




yh=labelbase(i)+2; line(XMIN,yh,XST.yh);

3
LOCAL void dpstatbox()
iz
hox(XMIN.baseline(STATLINMIN)—S.XMAX,baseline(STATLINMAX)+5);
>
LOCAL void dpstatline(n,col,st)
int n;
int col;
char *st;
{
writestr (LABELLEFT+col-1,statline(n),st);
3
LOCAL void dptimescale(scale)
int scale;

£
int x,y,inc; it
gotogxy (LABELLEFT,34); gpu
y=baseline(34);
inc=scalex10;
Line(XTSTR, y=5,XTEND,y=5) 3
for ( x=0 ;x<=MAXTSCALE ;x+= i
Line(XTSTR+X, y=3 , XTSTR+X,, ¥
s
/*

Time grid control routine
LOCAL void initmovarid();
LOCAL void drawagrid();
LOCAL void gridright();
LOCAL void gridleft();
LOCAL void movarid();

LOCAL BOOLEAN gridon=FALSE;
LOCAL int gridxst;

LOCAL int gridx;

LOCAL int maridstep;

e GUHINENTNGINS

gridon=FALSE;
gridx=0; /* Grid fxrst position on lef"most x/

; wwwwmmmum'mmaa

void drawgrxd(step,scale) /* Fix grid line x/
int step;
int scale;
£
int #.incs

if ( ! gridon)

&
S

inc=stepxscale;

drawmode(PENXOR) ;

For ( x=0 ;x <MAXTECALE ;x+=1nc) {
vdash(XTSTR+x,GRIDHIGH .GRIDLOW,3);

e
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drawmode( PENDOWN ) 3
¥ !
3 5
/* Moving grid routine */
void gridleft(scale)
int scale;
1
char buff(5];
It ANGs
1if (gridon)
{
drawmode(PENXOR) ;
inc=mgr idstep*scale;
vdash(XTSTR+gr 1idx,GRIDHIGH ,GRIDLOW,1); /¥ erase old grid */
gridx=( ( (gridx - inc) < 0 ) ? gridx : grid 2
vdash(XTSTR+gr 1dx,GRIDHIGH ,GRIDLOW, 1) ;
dr awnode( PENDOWN ) ;
sprint f(buff, "%3d",gridxst+ gridx/scal
dpstatline(4,8,buff); -
e
+ .
void gridright(scale)
int scale;
£
char buff(5];
int incs;
if (gridon)
{
drawmode( PENXOR ) 3
wdash( XTSTR+gr idx ,GRIDHIGH , GRIDL.
inc=mar idstepxscale :
gridx=( ((gridx+ inc)>MAXTSCALE) 7
vdash(XTSTR+gr idx , GRIDHIGH , GRIDLOW
drawnode(PENDOWN ) 3
sprintf(buff, " %3d",aridxst+ arid
dpstatline(4,8,buff);
o
3
void gridfast()
{
char buff[5];

maridstep=( (++marids

sprintf(buff, " %2d" ,mg

dpstatline(4,22, buff),
@

g”‘”“’“""]ﬁqmﬂ‘imﬂﬁﬂﬂﬁﬂﬁEl

char buff(57;
naridstep=( (——mgrxdatap €1)7 : maridstep);
sprintf(buff, " %2d" ,maridstep):;
dpstatline(4,22,buff);

¥

woid movarid()

{

161

int vh,yl:

yh=183; v1=2533

drawmode( PENXOR) ;

if (gridon) gridon=FALSE;
else gridon=TRUE;

vdash(XTSTR+aridx,yh,yl,1);



drawmode( PENDOWN ) 3
3 ’
o % 162
Signal display routine
* */
LOCAL void dplow(xs,ys,scale)
int xs;

int vs;
int scale;
€
line(xs,ys.xs+scale,ys);
i
LOCAL void dphigh(xs,.ys,scale)
int xs3
int ys;
int scales;
£

line(xs,ys-HLEVEL,xs+scale, ys—HLEVE
” §
LOCAL void dpzstate(xs,ys,scale)
int xs3;
int ys;
int scales
<

line(xs, ys~ZLEVEL,xs+scale, ys—ZL

line(xs,ys~ZLEVEL-1, xstscale, v

1L.OCAL void dpunknown( xs,vs,scale)
int xe3
int ve:
int scale; i v
i f =
: -‘r"- "r‘J s
line(xs,ys~HLEVEL, xst+scale,ys-HL ELr’
lfne(xs,ys,xs+scale,ys), ﬁff é,"_‘
line(xs.vs,xs+scale, ys-HLEVEL) ; ~ BTN

line(xs, ys-HLEVEL, xs+scale

int xs;
int ys;
int scale;

O LT ot El NINYINT

line(xs,ys,xs+scale, y
line(xs,ys,xs+scale, ys-HLEVEL),

} amaﬂnimumwmaa

LOCAL void dplsigndl(n,data.scale)
int ns
LOGICSTATE *xdata;
int scale;
e
register t;
LOGICSTATE logic, prelogic;
int xplot,yplot,inaxplot;
astatic int spike_mask=0xbf;

prelogic=.0W;
Mmaxplot=MAXOPSTEP/scale; /* Maximum x plot x/
for(t=0:t < maxplot ;t++)



'

xplot=scalext + XTSTR; 163
yplot=signalQ(n); i

logic=( ((datalt] & BUS_CONTENSION) !=0) ? BUS_CONTENSION : datal(tl);

logic &=spike_mask: /* suppress spike display x/

switch( logic )

{
case LOW
dplow(xplot,yplot,scale);
break;
case HIGH
dphigh(xplot,yplot,scale);
break;
case ZSTATE :
dpzstate(xplot,yplot
break;
case UNKNOWN : |
dpunknown( xple
break: '
case BUS_CONTENSION : -
dpbusfau(
break:
3 3
if (logic != prelogi

line(xplot,yplot,
prelogic=logic;

v

- LOCAL  void showsig(ocmdptr )
CMD_DISPLAY *cmdptr 3
e
int i,t,n,range;
static char buff[100];
IMPORT int gridx,gridxsts

hirespage(1); \
heading("SIMULATION RESU
dispframe();
dptimescale(cndptr— >scale) H
dpstatbox();

range=( MAXDPSTEP /| Em Eﬂﬂ
aridxst=cmdptr ->rtﬁ*wm w i
sprintf(buff,"TIME. TO %05d SCALE:%02d GRID:%02d MRT 5

ar 1dxst. range,cmdptr->scale Emdptr— ~>gridstap

A AN NN A Y

dpstatline(4]l,buff)’
sprintf(buff,”F2-HARDCOPY F3-GRID ON/OFF F4-MOVING GRID EVC-EXIT )3
dpstatline(6,1,buff);
for(i=0;3;1< cmdptr->nodispii++) {
n=i+13
sprintf(buff,”%s” ,cmdptr->nodenamel(i]);
label(n,buff);
dplsignal(n, (cmdptr—>simdatali] + cmdptr--timestart),cmdptr-s>scale);

Ko

LOCAL  void showtiming(cmdptr )
CMD_DISPLAY *cmdptr ;



int timelimit;
int key;

dr awmode ( PENDOWN ) 5
initmovgrid();
/* Adjust display start time x/
timelimit=MAXTIME~(MAXDPSTER/cmdptr->scale ) ;
cmdptr->timestart=( cmdptr->timestart >timelimit
7 timelimit
: cmdptr—>timestart);
cdptr->rtime=( usrtime >MAXTIME ? usrtime-MAXTIME : 0);
showsig(cmdptr ) ;
if (cmdptr->waittime!=0)
{ sleep(cmdptr->waittime);

text();
return;: 3
while( (key=getkey()) !=ESC ) /
v
switch(key)
L
case F2 -4
case F3 o
case F4 :
case LEFTKEY
case RIGHTKEY gridright
brealk : A
case +° : gridfast(): =, — ;
break; r‘{' o a e
case -’ : gridslow(); -
; TR
break; Lt
s
4
text();

3 /% end of display */

aF |

.

/-

LOCAL  void setdpparam(cmdptr )
CMD_DISPLAY *cmdptr ;

o A RVAINTUUAINNEY

int num,timel iqit;
puts( " ¥* Display parameter setting *x");

/* Reading display scale */

do

printf("Display scale(%02d1>" .cmdptr - scale);

num=getint( j;

> while ( (num > MAXDPSCALE) | !(num < 0) );

it (nhum ==0) cmdptr->scale=( cmdptr->scale >0 7 cmdptr->scals
»lse cmdptr->scale=num;

/* Read display starting time */

S ANUNTHYINT

1)s
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LOCAL wvoid setdpnode(cmdptr)
CMD_DISPLAY *cmdptr ;.

£

L.OCAL void showsigtab(p)

do {

printf("Display start at step <0-%d>[%05d1>" ,MAXTIME,cmdptr->timestart);

num=getint();

} while ( (num > MAXTIME) | |(num < O) )3

cmdptr->timestar t=num;

/* reading display grid step width x/

do {

printf("Display grid every(%03d]>" .cmdptr->gridstep);

num=getint();

Y while ( (num > MAXGRIDSTEP) ||(num < 0) );

if (num ==0) cmdptr->gridstep=( cmdptr->gridstep>0 7 cmdptr->gridstep : 1)
else cmdptr->gridstep=num;

LOGICNODE *pj;
int fumsis
static char buff[20];

do {
printf("NO. of node to display
num=getint();
3 while ( (num > MAX_DISPLAY_NO
for(i=03i < numsi++)

£

do {

printf("<%2d> NAME:", i+1)
strupr(buff);

i ((p=oldnode(bu ) )==NUL

printf( " Invalid node name or

T while ( p ==NULL);

cmdptr->simdatali]=p->outstate ;

cmdptr->nodenamel 1 J=p~>name

Y : '

cmdptr—>nodisp=nurm;

CMD _DISPLAY *pj

{

ﬂ‘lJEl’WIEWI?WEI']ﬂ‘i

printFC\t\txRxx DISPLAY SIMULATION RESULT TABLE xx\nidy

e R TRA TSR IR TR Y

for(cclxo,coilf p->nodisp;col++)
{
printf("%6s: ", p->nodename(col]) ;
for(i=0;3i< limit ;i ++)
1
prantt("%e”, logictoc( *( p->simdatalcol] + p-rtimestart +1)) s
%
printf("\n");
>
printf("\n\n");

I.LOCAL void init_display(p)

165,



CMD_DISPLAY *p3;
2 .
register 1i; ¢

p->cmd=SETUP ;
p->nodisp=0; /* No data to display *x/
p=>rtime=0;
p->scale=l ;
p—>gridstep=20;
F
3
*  Main section of display module
*/
PUBLIC void dspmodule(p)
CMD_DISPLAY *p;
£
switch(p->cmd)
<
case INITDP

case SETUPR 3

case NODESEL

‘e

case TABLE

v

#ifdef  IBMPC
/* Timing display can
case TIMING z

#endi f
&

R

AUEINENTNEYINS
ARIANTAUNIINGIAE
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#include <stdio.h>
#include «fentl . b
#include <ctype.h>
#include <string.h>
#include <dir.h>
¥include <stat.h>
#include <dos.h>
#include <bios.h>
#include <10.h>
#include <errno.h>
#include <alloc.h>
#include “lap.h"
#include "laputil.h”

int getkey(void)
{
int key. lo, hi;

key = bioskey(0);
lo = key & OXOOFF:
hi = (key & OXFFOO) >> 8;
return((lo == 0) 2 hi + 256 : lo):
3} /* getkey x/

wvoild waitkey()

{
print (" \AWAITING..." )
getkey( )

/%

USAGE: convert command string to c
char *emdstr s Cor

CMDTABLE *cmdtab; o mand string table
int  length; leng }

* ———

i
int findcode(char *cmd,CMDTABL:J *cmdtab, int
£

register i;

/* not found *x/

. O o/
for(i=0; i< lengthii [ "m) ‘e l;']ﬁ’
1f ( lstremp(e ( i )~>&tr urn i) —>code ) ;

return(NULL) ;

DISPLAY PROMPT AND GET DATA INPUT

*. X/
PUBLIC char *getemdln(char *prompt.char *buff)
; :

char *p;

do

L printt(prompt)
gets(buff);
Fwhile  strlen(huff)==0);
/% CONVERT CONTROL CODE TO SPACE */
for(p=buffikpip++) if ( isentrl(xp) ) *O=0x20 3
strupr(buff); /¢ Convert string to uppercase +«/

ARl INgNat
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return(buff);

. 168
/*

NAME: int strarg(char *xargv(]);
USAGE : ‘
SEPERATE INPUT STﬁING INTO PART USING WHITE SPACE
AS SEPERATOR
Parameter :

argv =array of pointer to buffer (same as argv in C)
Return: parameter count !

X

Rk

PUBLIC int strargv(char *ln.char xargv(]) :
C ¥
int argc;
char *p;

/% Change all control code to bl

for(arge=0; *xln ;)
£
while( isspace( *ln) )
if (*ln==0) continue; /*
for(p=argvlarge++]; !
*(p+t) = K(ln++)
Xp=Q 3
S
returniarge) ;

'3

NAME: prmlist{arac,arav) !E"* "‘J o
USAGE: list parameter accept from getemac) :
PARAMETER @
unsigned argc=argumen
char *argvl] =pointer .t argument valus
RETURN: none ‘

B3

PUBLIC void prmlist(int arge,c uJ *aravl

Fmoguimninens
e - AAIAININUNBLINENY

static char bufferCZOJ;
static int x;

Jets(buffer);
x=atoi(buffer);
return(x);
_';.
/* Truncate string to n character x/
PUBLIC char *strtruncichar *stl,char *st2,int n)
i
strncpyl-tl.st2,n); /¢ Truncate only first n char x/
stiln J=NULL 3 ¥ MULL terminatre for  buffer +/



return(stl);

/* Convert input char to logicstate x/
LOGICSTATE tologic(char c)

{

switch(c)

{
case ‘1’7
case 'H’ : return(MIGH ) 3
case ‘0’ :
case L’ ¢ return(LOW) ;
case 727 return(ZSTATE) :
case X' : return(UNKNOWN ) 5

default % return( UNKNOWN ) ;

o

char logictoc(LOGICSTATE s)
=

static char stablJ={’L*,’H?,’
return(stabls]);

3

/%

x Standard error message str i
x imitate perr\90 function

*/

PUBLIC int laperrnum; FE It

PUBLIC int lapmaxerr=2;

PUBLIC char xlaperrstr(]={
“Syntax error!’,
"Invalid command” .
“Memory allocation fault!
33

/* - -
LAPERRMSG ~ return char

*.

PUBLIC char *laperrmsa(int erralm
% '1

return( laperrstrerrnum]): =
%

printf(” s\p .laperrst:!Lumj),

. ammnimumwmaa

,/w

SYS T EM I N T-ER-FACE

/o

MAME: dir( char xpathname )

display directory specify “pathname”
L4
int dir(char *st)

B
©

struct ffblk ffblk;
int done,count,colc:
char *name, fext;

unsigned long dfree:

S— T ﬂw%’ WYINT
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static char *blank=" "3
printf( "DIRECTORY of %s\n\n",st); 179
count=0; v
colc=0;
done=findfirst(st.a&ffblk,0);
while(!done) {
count++;
if ( colc > 4 ) then { printf("\n"); cole=1; 3
else colc++;
name=ffblk. ff_name:
1t ( (ext=strchriname,’.’) ) ==NULL) ext=blank;
else { *xext=0; ++ext; }
printf("  %-8s.%-3s ",name,ext);
done=findnext(&ffblk);
=
dfree=diskfree(0); /* Get current dri 3PS A%
printf("\n\t%4d FILE(S) %10ld Byteg available ohi gcount,dfree) ;
return(count ) —

7
unsigned long diskfree(int drv)
{
unsigned long bperc; /% byte
struct dfree dfbuff,xp;

p=&d fbu ff;

getdtfree(drv,p);
bperc=p~>dt_bsec * p->df_sclus;
returnt p->df_avail x bperc);

v

SF O MEMAVAILC ) - Report memory sizf
S unsigned long memavail(void)
{

return( coreleft() ):
i
void delfile(char *st)
z .

int retcode;

retcode=unlink(st);

e i 39 ININYINT

case ENOENT

W’ﬁmﬁi"mwﬁ‘ﬂma ¢)

puts("ACCESS DENIE FOR THIS NAMFD ERLES
break ;
3
errno=0; /% reset errno x/
return ;
b

PUBLIC void typefile(char kst)

-
A

FILE *fp;
char c;

if ((Fp=fopen(st, r" ))==NULL) then



{ puts("File not found in current directory!");
else

¢ :
while( (c=fgetc(fp)) !=EOF)
putchar(c);
fclose( fp);
i

prinEFC " \n" )

PUBLIC void copyfile(char *source,char *target)

int src,dest: /¥ Source and destination file handle x/
int saccess,daccess,dpermiss; /¥ Access code of file x/
static char buff[5127];

int len;

extern int sys_nerr;

extern char *sys_errlist[];

/* Construct source file access
saccess=0_RDONLY | O_BINARY;
if ((src =open(source,saccess )
¢ !
if (errno < sys_nerr)
printf("%s !\n" ,sys_en
errno=0:
return;
¥
S% Construct destination file
daccess=0_CREAT | O_TRUNC | 0.
dpermiss= S_IREAD | S_IWRITE:
1f ( (dest=open(target,daccess,dper

5s)

' ‘ ' ‘l’;ﬁ
if (errno < sys_nerr)
printf("%s !\n" ,sys —errlistleryng] :31;‘ =4
2rrno=0 ; h
return;
% F
while ( (len=read(src,buff,512
write(dest,buff,len); J

close(src);
close(dest);

ﬂ'lJEI’J‘VIEWIﬁWEI’]ﬂ’i
ammnimumwmaa
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