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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time. h>

/I AlPEEE HeEs
clock_t startTime, endTime;
double nProcessExcuteTime;

/! gate

typedef

#define TRUE 1

#define FALSE O

#define MEMBLKSIZE 128

#define BUFNAME 32

#define _CRT_SECURE_NO_WARNINGS
#define INFINITY 30000

struct PATH{
struct EDGE =*path;
struct PATH *next;
g

struct EDGE{
int cost;
int capacity;
int flow;
struct VERTEX =prev;
struct VERTEX =vertex;
struct EDGE *next;

g

struct VERTEX{
char name[BUFNAME];
VERTEXTYPE type;
int distance;
struct EDGE +out;
struct EDGE =*predecessor;
struct VERTEX *next;

K

J1Z=718)

struct VERTEX +headpin = NULL;
struct VERTEX +headpad = NULL;
struct PATH *headpath = NULL;
struct PATH *matching=NULL;
struct VERTEX =freevert = NULL;
struct EDGE *freeedge = NULL;
struct PATH *freepath = NULL;
struct VERTEX =*source = NULL;
struct VERTEX *sink = NULL;
struct EDGE +aPath = NULL;
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enum { UNDEFINED, PAD, PIN, SOURCE, SINK} VERTEXTYPE,

stzhg 2l ~0l= 252 F7|
pin vertex? 1#HZ 72|7|= F4
vertexe| 1HE Jl2|7|= £
free vertex 2&ts 2/gt £4
free edge =Y S Tt F4

free edge =S Tt F4
Source H{HlA

Sink H{ =~

/'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k************************'k'k'k'k'k'k'k'k'k'k'k********/

void BuildGraph{char *filename}; // graph A

struct VERTEX *GetVertex({void);
struct EDGE *GetEdge(void);
struct PATH =GetPath(void);
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inline int Read_a_word(char *str, FILE =fp); //Cl| CIRE2 oS5l
void vCreateF |owNetwork(void) ;

void FordFulkerson(void);

int Bel ImanFord(void);

void vPrintStatus{void);
void vPrintMatching(void);
int iPad, iPin;

int main{void)

{
char filename[BUFNAME];

printf("Input file name ? ");
scanf("%s", filename) ;
// sprintf(filename,"input2. txt"});

startTime = clock();

Bui ldGraph( filename);
vCreateF |owNetwork() ;
FordFulkerson(};
vPrintMatching(};

endTime = clock();

nProcessExcuteTime = ( (double)(endTime - startTime) ) / CLOCKS_PER_SEC;
printf("Excute time: %f second#n", nProcessExcuteTime);
return O;

int Bel ImanFord(void){
int i=0;
int s=0;
int relaxed=1;
struct VERTEX =tempvert;
struct EDGE *tempedge;

/[l B HE9 Helk: FeE=.

for (tempvert = headpad; tempvert = NULL; tempvert = tempvert->next) {
tempver t->distance = INFINITY;

}

source -> distance = 0;
sink ->distance = INFINITY;

ol A~ =25}
headpath=NULL;
Jodal e odpp|E ; BE HElA0 ALZTISE UXE ZAlsiH slYE UK E FololH S Lolo] v
Egt AZ|M BTt /A=A atot
while(relaxed){
relaxed=0;
for(tempvert = source; tempvert != NULL; tempvert = tempvert->next) {
for (tempedge = tempvert->out ; tempedge != NULL; tempedge = tempedge->next) {
i f({ tempedge->capacity - tempedge->flow} != 0){
i f(( tempedge ->vertex -> distance) > (tempvert ->distance + tempedge -> cost)) {
( tempedge ->vertex -> distance) = (tempvert ->distance + tempedge ->cost);
tempedge->ver tex—>predecessor = tempedge,
relaxed=1;

}
}
i f(sink->distance == INFINITY)
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return FALSE;
else
return TRUE;

}

void vPrintStatus{void){
struct VERTEX =tempvert;
struct EDGE *tempedge;

for(tempvert=source; tempvert!=NULL; tempvert=tempvert->next){
printf("%s %d #n", tempver t->name, tempver t->distance) ;
for(tempedge = tempvert->out; tempedge != NULL ; tempedge = tempedge->next){
i f( tempedge==NULL)} break;
printf(" From %s to %sWt: cost %d flow %d capacity %d#n", tempedge->prev->name, tempedge v
->ver tex->name, tempedge->cost, tempedge->flow, tempedge->capacity);

t
s
getchar(};
t
void FordFulkerson(void){
int Cf=INFINITY;
struct PATH *newpath;
struct VERTEX =tempvert;
struct EDGE *tempedge, =*tempedgeZ;
// BE " AT g8 wfatA
// source Ol A sink®22| HEE F=LC}. in residual neworkClA .
while(Bel ImanFord( )} {
for (tempedge = sink->predecessor; tempedge != NULL ; tempedge = tempedge —> prev -> %4
predecessor } {
i f(Cf > (tempedge->capacity - tempedge->flow)) Cf = (tempedge->capacity - tempedge->flow)w
t
for (tempedge = sink->predecessor; tempedge != NULL ; tempedge = tempedge —> prev -> "4
predecessor ) {
tempedge->flow += Cf;
for ( tempedge2=tempedge->ver tex—>out; tempedge? != NULL ; tempedge? = tempedge? -> next){
i f(stremp( tempedge->prev->name, tempedge?->ver tex->name) == 0)
tempedge2->flow = -( tempedge->flow) ;
t
t
t
/fHAES Fetck 3F/0| 121 AR 2Es
for(tempvert= headpad; tempvert!=NULL; tempvert= tempvert->next){
for (tempedge = tempvert->out ; tempedge != NULL ; tempedge = tempedge->next){
i f(tempedge -> flow == 1 &8 tempedge->vertex->name[0] I= 'T' ){
newpath = GetPath();
newpath ->path = tempedge;
newpath ->next = matching;
matching = newpath;
t
t
t
h
void vPrintMatching(void){
FILE *fp;

struct VERTEX = tempvert;
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struct EDGE *tempedge;
struct PATH *temppath;
int totalcost=0;

fp = fopen("output.txt", "w");
fprintf(fp,"# of PAD : %d#¥n# of PIN : %d#n¥n", iPad, iPin);

for(tempvert = headpad ; (tempvert != NULL)&&tempvert->typel=PIN ; tempvert = tempvert->next){
for (tempedge = tempvert-> out ; tempedge != NULL && (tempedge->vertex->name[0] != 'T") ;
tempedge = tempedge->next){
if (tempedge->flow == 1 ) fprintf(fp,"x ");
else fprintf(fp,"%d ", tempedge->cost};
}
fprintf(fp, "#n");
}
fprintf(fp, "#n");

fprintf(fp, "PADWt-> PIN#n");

for(temppath = matching ; temppath != NULL ; temppath = temppath->next) {
fprintf(fp, "%sWt-> %s#n" &temppath->path->prev->name[3], &temppath->path->vertex->name[3]);
totalcost += temppath->path->cost;

}
fprintf(fp,"total cost %d#¥n", totalcost);

fclose(fp);
}

[/logic S {50 T2 MM
void BuildGraph(char =filename){

FILE *fp;
char in,testflag=0;
int i, cost;

char instring[BUFNAME];

struct VERTEX =*newvert, =tempvert,=*tempvert2;
struct EDGE *newedge, *tempedge, *tempedge?;

frarel g7

if((fp = fopen(filename, "r"}) == NULL) {
printf("ERROR : file can't open!!!¥n"};
exit(0);

}

instring, fp);
instring);
instring, fp);
instring);

Read_a_word
iPad = atoi
Read_a_word
iPin = atoi

L ey SR s

for(i =0; i < iPin; i++){
newvert = GetVertex();
newver t->type = PIN;
sprintf(newver t->name, "PIN%d" , iPin-i};
newver t->distance = INFINITY;
newver t->next = headpin;
headpin = newvert;

}

headpad = headpin;

/] PAD ZH5=2} PINHFTHE HEIAS MAMSIDE sMIl2 0|32 20{A
for(i = 0: i < iPad; i++){
newvert = GetVertex();
newver t->type = PAD;
sprintf(newver t->name, "PAD%d" , iPad-i);

o
o]
o
finl
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newvert->distance = INFINITY;
newver t->next = headpad;
headpad = newvert;

}

[/ PAD2} PINS edgez2 &4
tempvert = headpad;
while(Read_a_word({ instring, fp)} == TRUE) {
if(stremp(instring,"//") == 0){
while( ((in=getc(fp)} = EOF) && (in = '#n') ) ;
if(in == '¥n') ungetc(in, fp);

sl

¥

t
else if(instring[0]>='0" & instring[0]<='9"}{
jf B =M gl ghE

cost = atoi(instring);
tempedge=tempedge2=NULL ;
[/ HES] M 4 0tg FAEY QIEZ0|B2 =9 M
for(tempvert2 = headpin; tempvert2 != NULL; tempvert
{

if(testflag)

Read_a_word(instring, fp);
cost=atoilinstring);

}

testflag=1;

newedge = GetEdge();
newedge->cost cost;
newedge->flow = O;
newedge->capacity = 1;
newedge->ver tex = tempvert2;
newedge->prev tempvert;
//newedge->next = tempvert->out;
i f( tempver t->out==NULL)

tempver t->out newedge,
else

tempedge->next

newedge;

tempedge = newedge;
newedge = GetEdge();
i f(cost I= INFINITY)
newedge->cost = - cost;
else
newedge->cost
newedge->flow = 0 ;
newedge->capaci ty
newedge->ver tex = tempvert;
newedge->prev tempver t2;
newedge->next = tempvert2->out;
tempver t2->out = newedge;

INFINITY;

0;

}

tempvert = tempvert->next;
testflag=0;

}
fclose( fp):

} // input

void vCreateF lowNetwork({void){
struct EDGE *tempedge;

o}

A
T
2 = tempvert2->next)

5 Hcth=> ot &
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struct VERTEX =tempvert;

source = GetVertex();
sprintf(source->name,"S"};
source ->type = SOURCE;
source -»next = headpad;
sink = GetVertex();
sprintf(sink-=name, "T");
sink->type=SINK;

for(tempver t=headpad; tempvert != headpin &3 tempvert != NULL ; tempvert = tempvert->next){
tempedge = GetEdge();
tempedge->cost = 1;
tempedge->flow = O;
tempedge->capacity = 1;
tempedge->ver tex = tempvert;
tempedge->prev = source;
tempedge->next = source->out;
source->out = tempedge:

}
ff B AF2 7= 3= 8 MAF)
AN AEl= 1 H[S2 1 Y
for(tempvert = headpin; tempvert !=NULL ; tempvert = tempvert->next){
tempedge = GetEdge();
tempedge->cost =1 ;
tempedge->flow = O;
tempedge->capacity = 1;
tempedge->ver tex = sink;
tempedge->prev = tempvert,;
tempedge->next = tempvert ->out;
tempvert ->out = tempedge.
i f(tempvert -» next == NULL) {
tempvert ->next = sink;
break;
t

foebot BuiM A sourceRHH sink A F AR Ol z= o =t

iy
/

struct VERTEX *GetVertex(void)
{
struct VERTEX =tempvert;
int i;

if(freevert == NULL) {
freevert = (struct VERTEX *)malloc({MEMBLKSI|ZE+sizeof(struct VERTEX));
for(i=0;i<MEMBLKSIZE; i++)
(freevert+i)->next = freevert+i+1;
( freever t+MEMBLKSIZE-1)->next=NULL ;
t
tempvert = freevert;
freevert = freevert ->next;

tempver t->type = UNDEFINED;
tempver t->distance = INFINITY;
tempver t->predecessor = NULL;
tempver t->out = NULL;

tempver t->next = NULL;

return{ tempvert);
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struct PATH *GetPath{void)

{

}

struct PATH *temppath;
int i;

i f(freepath == NULL) {
freepath = (struct PATH *)mal loc(MEMBLKS|ZE*sizeof(struct PATH));
for(i=0; i<MEMBLKSIZE; i++)
(freepath+i)->next = freepath+i+1;
( freepath+MEMBLKS | ZE-1)->next=NULL;
t
temppath = freepath;
freepath = freepath->next;

temppath->next=NULL;
temppath->path=NULL;

return( temppath) ;

struct EDGE *GetEdge(void)

{

}

struct EDGE *tempedge;
int i;

i f(freeedge == NULL) {
freeedge = (struct EDGE *)malloc(MEMBLKS|ZE*sizeof(struct EDGE));
for(i=0; i<MEMBLKSIZE; i++)
(freeedgeti)->next = freeedge+i+i;
( freeedge+MEMBLKS | ZE-1)->next=NULL ;
t
tempedge = freeedge;
freeedge = freeedge->next;

tempedge->cost =
tempedge->flow =
tempedge->capacity = 0;
tempedge—>ver tex = NULL;
tempedge->prev = NULL;
tempedge->next = NULL;

0;
0;

return( tempedge) ;

e ch 2 97|
inline int Read_a_word(char *str, FILE *fp)

{

int k;
char ch;
while( 1) {

if( (ch=fgetc(fp)) == EOF } //¢l240| gle™
return( FALSE ), // FALSEE Z|H

ff0lH As0] Ae™ A Ho| Lot

if( ch=="Wn' || ch=="" || ch=="Wt' || ch=="(" || ch==")" [| ch==","
continue;

/10l 2 op|™ mEe Lfeje}

else
break;

[l ch=="=")
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str[k] = ch; // @}E wW=Cf ol & &0 (3) &€249 38 Y=C}.
while( 1) {
if( (ch=fgetc(fp)) == EOF ) //@lf0] =™
return( FALSE };

if( ch=="#n' || ch==""" || ch=="Wt"' || ch=="(' || ch==")" || ch=="," || ch=="=")
break;
k ++;
str[k] = ch;
k ++;

g0
rr
o
-0
rr
==
o
i
ol
rr
i

str[k] = '#0'; // sll&Alehol
return( TRUE );
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