(1) 3 <! %9 %W %i %$ %s #include <stdio.h> #include <math.h> S #include <ksr/numarg.h> /* %Q %i %l %k %j !< %8 %g %s $r ;H MQ */ #include <ksr/ksr_timers.h> /* <B 9T ;~ 4V $N 7W B, */ typedef struct point{ double x; double y; }element; element *point; /* %= !< %9 %G !< %? */ struct res{ int x; int y; }result[12000]; /* 7k 2L %G !< %? */ S int THREADs; /* JB Ns <B 9T %9 %l %C %I ?t */ int n, n2, count; double a[3000][3000], *xd, *yd, *bx, *by, *u; FILE *fout; /* 7k 2L %G !< %? =P NO %U %! %$ %k */ void worker(); double workU(int); void workMATRIX(int, int); void work1(int); void work2(int); void work3(int); void work4(int); void main() { S int TEAM_ID; int i, j, k, p, type; double sampX, as, us; /*---------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( ;O $a )*/ S printf(" input THREADs: "); S scanf("%d", &THREADs); /* <B 9T %9 %l %C %I ?t $N <h F@ */ printf(" input Number of Lines: "); scanf("%d", &n); /* 7W ;; $r 9T $& 6J @~ $N K\ ?t $r <h F@ */ type = 2; fout = fopen("ksrspl.txt", "w"); fprintf(fout, "%d\n", type); k = 0; /* %= !< %9 %G !< %? $N @8 @. 3+ ;O */ point = (element *)malloc(sizeof(element)*120*n); point[0].x = 0.0; point[0].y = 10.0; sampX = 1.0; for(i=0; i<n; i++){ for(j=0; j<120; j++){ point[k+1].x = point[k].x + sampX * 10.0; point[k+1].y = point[k].y + pow(-1.0, (double)j) * 3.0 * (double)(i+1); k++; } sampX = sampX * (-1.0); point[k].y = point[k].y + 45.0; } /* %= !< %9 %G !< %? $N @8 @. =* N; */ n = n * 120; xd = (double *)malloc(sizeof(double)*n); yd = (double *)malloc(sizeof(double)*n); bx = (double *)malloc(sizeof(double)*n); by = (double *)malloc(sizeof(double)*n); u = (double *)malloc(sizeof(double)*n); count = 0; n2 = n - 1; fprintf(fout, "%d\n", n2); /*-------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( =* $o $j )*/ /*---------------------------------------------------------------------------- JB Ns %V %m %C %/ ( ;O $a )*/ as = all_seconds(); us = user_seconds(); S TEAM_ID = pr_create_team(THREADs); /* JB Ns =h M} $r 9T $& %A !< %‘ $N @8 @. */ S pr_pcall(TEAM_ID, worker, copyargs()); /* %Q %i %l %k %j !< %8 %g %s 5/ F0 */ /*-------------------------------------------------------------------------- JB Ns %V %m %C %/ ( =* $o $j )*/ /*---------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( ;O $a )*/ printf(" CPU time = %f\n", user_seconds()-us); printf(" Elapsed time = %f\n", all_seconds()-as); MP for(p=0; p<count+1; p++) fprintf(fout, "%5d%5d", result[p].x, result[p].y); /* 7W ;; 7k 2L %G !< %? $N 3J G< */ fclose(fout); /*-------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( =* $o $j )*/ } void worker() /* JB Ns =h M} $r 9T $& 4X ?t */ { S int THREADno, offset, tmp; N int loop_begin, loop_end; int i; /*-------------------------------------------------------------------------- %? %9 %/ J, 3d NN 0h ( ;O $a )*/ S THREADno = pr_mid(); /* %9 %l %C %I HV 9f $N <h F@ */ MS offset = (n2+1)/THREADs; MS tmp = (n2+1)%THREADs; N loop_begin = THREADno * offset; N loop_end = loop_begin + offset - 1; MS if (THREADno < tmp) loop_end++; N if (THREADno == (THREADs-1)) loop_end--; /*------------------------------------------------------------------------ %? %9 %/ J, 3d NN 0h ( =* $o $j )*/

/*-------------------------------------------------------------------------------- 7W ;; NN 0h ( ;O $a )*/ MP for(i=loop_begin; i<loop_end+1; i++) u[i] = workU(i); N if (THREADno == 0) loop_begin = 1; MP for(i=loop_begin; i<loop_end+1; i++) work1(i); MP for(i=loop_begin; i<loop_end+1; i++) work2(i); MP workMATRIX(loop_begin, loop_end); N if (THREADno == 0) xd[0] = (point[1].x - point[0].x)/(2.0*u[0]); N if (THREADno == 1) yd[0] = (point[1].y - point[0].y)/(2.0*u[0]); N if (THREADs == 2){ N if (THREADno == 0) xd[n-1] = (point[n-1].x - point[n-2].x)/(2.0*u[n-2]); N if (THREADno == 1) yd[n-1] = (point[n-1].y - point[n-2].y)/(2.0*u[n-2]); } N if ((THREADs > 3) && (THREADno == 2)) xd[n-1] = (point[n-1].x - point[n-2].x)/(2.0*u[n-2]); N if ((THREADs > 3) && (THREADno == 3)) yd[n-1] = (point[n-1].y - point[n-2].y)/(2.0*u[n-2]); MP for(i=loop_begin; i<loop_end+1; i++) work3(i); MP for(i=loop_begin; i<loop_end+1; i++) work4(i); /*------------------------------------------------------------------------------ 7W ;; NN 0h ( =* $o $j )*/ } double workU(int i) /* 2 E@ 4V $N 5w N% $r 7W ;; */ { double u, sub1, sub2; sub1 = (point[i+1].x - point[i].x)*(point[i+1].x - point[i].x); sub2 = (point[i+1].y - point[i].y)*(point[i+1].y - point[i].y); u = sqrt(sub1 + sub2); return u; } void work1(int no) /* 9T Ns $N @8 @. */ { int j; MP for(j=1; j<no+1; j++) a[no+1][j] = 0; a[no][no-1] = u[no-1]/3.0; a[no][no] = 2.0*(u[no-1] + u[no])/3.0; a[no][no+1] = u[no]/3.0; } void work2(int no) /* 9T Ns <0 $N 1& JU $N 7W ;; */ { bx[no] = u[no-1]*point[no+1].x/u[no] + (u[no]/u[no-1] - u[no-1]/u[no])*point[no].x - u[no]*point[no-1].x/u[no-1]; by[no] = u[no-1]*point[no+1].y/u[no] + (u[no]/u[no-1] - u[no-1]/u[no])*point[no].y - u[no]*point[no-1].y/u[no-1]; }

MP void workMATRIX(int min, int max) /* 9T Ns $N O" N) J} Dx <0 $N 7W ;; */ { int i; double devide; MP for(i=min; i<max+1; i++){ devide = a[i+1][i]/a[i][i]; a[i+1][0] = a[i+1][0] - a[i][0]*devide; a[i+1][i] = a[i+1][i] - a[i][i]*devide; a[i+1][i+1] = a[i+1][i+1] - a[i][i+1]*devide; bx[i+1] = bx[i+1] - bx[i]*devide; by[i+1] = by[i+1] - by[i]*devide; } MP for(i=max; i>min-1; i--){ devide = a[i-1][i]/a[i][i]; a[i-1][0] = a[i-1][0] - a[i][0]*devide; a[i-1][i] = a[i-1][i] - a[i][i]*devide; a[i-1][max] = a[i-1][max] - a[i][max]*devide; bx[i-1] = bx[i-1] - bx[i]*devide; by[i-1] = by[i-1] - by[i]*devide; } } void work3(int no) /* Hy J, CM $N 7W ;; */ { xd[no] = (bx[no] - (a[no][0]*xd[0] + a[no][n-1]*xd[n-1]))/a[no][no]; yd[no] = (by[no] - (a[no][0]*yd[0] + a[no][n-1]*yd[n-1]))/a[no][no]; } void work4(int no) /* Hy J, CM $+ $i Jd 4V $N 7W ;; $r 9T $& */ { int j; float fx, fy; double t, bx0, bx1, bx2, bx3, by0, by1, by2, by3; bx0 = point[no].x; bx1 = xd[no]; bx2 = 3.0*(point[no+1].x - point[no].x)/(u[no]*u[no]) - (2.0*xd[no] + xd[no+1])/u[no]; bx3 = 2.0*(point[no].x - point[no+1].x)/(u[no]*u[no]*u[no]) + (xd[no] + xd[no+1])/(u[no]*u[no]); by0 = point[no].y; by1 = yd[no]; by2 = 3.0*(point[no+1].y - point[no].y)/(u[no]*u[no]) - (2.0*yd[no] + yd[no+1])/u[no]; by3 = 2.0*(point[no].y - point[no+1].y)/(u[no]*u[no]*u[no]) + (yd[no] + yd[no+1])/(u[no]*u[no]); for(j=1; j<=100; j++){ /* Jd 4V $N :B I8 CM $r 7W ;; */ t = u[no]*(double)j/100.0; fx = (bx0 + t*(bx1 + t*(bx2 + t*bx3))); fy = (by0 + t*(by1 + t*(by2 + t*by3))); result[count].x = fx; result[count].y = fy; count++; } }

(2) %( %C %8 Cj =P #include <X11/Xlib.h> #include <X11/XWDFile.h> #include <stdio.h> S #include <ksr/numarg.h> /* %Q %i %l %k %j !< %8 %g %s $r ;H MQ */ #include <ksr/ksr_timers.h> /* <B 9T ;~ 4V $N 7W B, */ XColor xcolor[256]; static unsigned char buff[307200], data[307200]; unsigned long size; S int THREADs; /* JB Ns <B 9T %9 %l %C %I ?t */ int indata[480][640]; /* %= !< %9 %G !< %? */ int outdata[480][640]; /* 7k 2L %G !< %? */ int ixm, iym, th; void worker(); void edge(); main() { XWDFileHeader fh; static unsigned char title[40], name[40]; unsigned long i, bytes_per_pixel; S int TEAM_ID; int flag, fx, fy, m, n; float fc; double as, us; FILE *fin, *fout; /*---------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( ;O $a )*/ S printf(" input THREADs: "); S scanf("%d", &THREADs); /* <B 9T %9 %l %C %I ?t $N <h F@ */ fin = fopen("pansy.xwd", "r"); /* 2h A| %G !< %? $N FI $_ 9~ $_ ( 3+ ;O ) */ flag = fread(&fh, sizeof(XWDFileHeader), 1, fin); flag = fread(title, fh.header_size - 100, 1, fin); for(i=0; i<fh.ncolors; i++) flag = fread(&xcolor[i], sizeof(XColor), 1, fin); bytes_per_pixel = fh.bits_per_pixel / 8; size = fh.window_width * fh.window_height; flag = fread(buff, bytes_per_pixel, size, fin); fclose(fin); th = 25000; ixm = fh.window_width; iym = fh.window_height; /* 2h A| %G !< %? $N FI $_ 9~ $_ ( =* N; ) */ /*-------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( =* $o $j )*/ /*---------------------------------------------------------------------------- JB Ns %V %m %C %/ ( ;O $a )*/ as = all_seconds(); us = user_seconds(); S TEAM_ID = pr_create_team(THREADs); /* JB Ns =h M} $r 9T $& %A !< %‘ $N @8 @. */ S pr_pcall(TEAM_ID, worker, copyargs()); /* %Q %i %l %k %j !< %8 %g %s 5/ F0 */ /*-------------------------------------------------------------------------- JB Ns %V %m %C %/ ( =* $o $j )*/

/*---------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( ;O $a )*/ printf(" CPU time = %f\n", user_seconds()-us); printf(" Elapsed time = %f\n", all_seconds()-as); fout = fopen("edge.txt", "w"); /* 7W ;; 7k 2L $N 2h A| %G !< %? $N =q $- 9~ $_ */ fprintf(fout, "%d\n", size); for(i=0; i<size; i++) fprintf(fout, "%5d", data[i]); fclose(fout); /*-------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( =* $o $j )*/ } void worker() /* JB Ns =h M} $r 9T $& 4X ?t */ { S int THREADno; S int tmp; N int begin2, end2; int m, n, gray; S unsigned long offset; N unsigned long begin1, end1; unsigned long i, j, k; /*-------------------------------------------------------------------------- %? %9 %/ J, 3d NN 0h ( ;O $a )*/ S THREADno = pr_mid(); /* %9 %l %C %I HV 9f $N <h F@ */ S offset = size/THREADs; S tmp = size%THREADs; N if(THREADno<tmp){ N begin1 = THREADno*offset + THREADno; N end1 = begin1 + offset + 1; } N else{ N begin1 = THREADno*offset + tmp; N end1 = begin1 + offset; } S offset = iym/THREADs; S tmp = iym%THREADs; N if(THREADno<tmp){ N begin2 = THREADno*offset + THREADno; N end2 = begin2 + offset + 1; } N else{ N begin2 = THREADno*offset + tmp; N end2 = begin2 + offset; } /*------------------------------------------------------------------------ %? %9 %/ J, 3d NN 0h ( =* $o $j )*/ /*-------------------------------------------------------------------------------- 7W ;; NN 0h ( ;O $a )*/ MP for(i=begin1; i<end1; i++){ /* F~ NO %G !< %? $N 2 CM 2= */ gray = (int)((float)xcolor[buff[i]].red * 0.299 + (float)xcolor[buff[i]].green * 0.587 + (float)xcolor[buff[i]].blue * 0.114); n = i/245; m = i%245;

if(gray<th) indata[n][m] = 0; else indata[n][m] = 1; } MP edge(begin2, end2); th = 150; MP for(i=begin2; i<end2; i++) /* =P NO %G !< %? $N JQ 49 */ for(j=0; j<ixm; j++){ gray = outdata[i][j]; k = i*245 + j; if(gray>=th) data[k] = 0; else data[k] = 255; } /*------------------------------------------------------------------------------ 7W ;; NN 0h ( =* $o $j )*/ } MP void edge(begin2, end2) /* %( %C %8 Cj =P $N 7W ;; */ N int begin2, end2; { int i, j; MP for(i=begin2; i<end2; i++) for(j=0; j<ixm; j++) if((indata[i][j]!=0) && (j!=0 || i!=0 || j!=ixm-1 || i!=iym-1) && (indata[i][j]==indata[i-1][j]) && (indata[i][j]==indata[i][j-1]) && (indata[i][j]==indata[i+1][j]) && (indata[i][j]==indata[i][j+1])) outdata[i][j] = 255; else outdata[i][j] = 0; }

(3) Jq Au %" %k %4 %j %: %‘ #include <stdio.h> S #include <pthread.h> /* pthread %7 %9 %F %‘ %3 !< %k */ S #include <ksr/numarg.h> /* %Q %i %l %k %j !< %8 %g %s $r ;H MQ */ #include <ksr/ksr_timers.h> /* <B 9T ;~ 4V $N 7W B, */ #define N 80000 S pthread_barrier_t barrierA, barrierB; /* %P %j %" A/B $N @k 8@ */ typedef struct point{ double x; double y; }element; S int THREADs; /* JB Ns <B 9T %9 %l %C %I ?t */ N int check_min[16]; /* 3F %9 %l %C %I $N :G >. :B I8 E@ HV 9f ( 6I =j JQ ?t ) */ int N2, point_min; element *point; /* %= !< %9 %G !< %? !$ 7k 2L %G !< %? */ N double check_angle[16]; /* 3F %9 %l %C %I $N :G >. 3Q EY ( 6I =j JQ ?t ) */ double *result_angle; /* 7W ;; 7k 2L $N 3Q EY */ void worker(); double theta(); void input_data(); main() { double as, us; int i; S int TEAM_ID; /*---------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( ;O $a )*/ S printf(" input Num of THREADs: "); S scanf("%d", &THREADs); /* <B 9T %9 %l %C %I ?t $N <h F@ */ point = (element *)malloc(sizeof(element)*(N+1)); result_angle = (double *)malloc(sizeof(double)*(N)); input_data(); printf(" *Input Data [%d] OK!\n\n", N); S pthread_barrier_init(&barrierA, pthread_barrierattr_default, THREADs); /* %P %j %" A $N @8 @. */ S pthread_barrier_init(&barrierB, pthread_barrierattr_default, THREADs); /* %P %j %" B $N @8 @. */ /*-------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( =* $o $j )*/ /*---------------------------------------------------------------------------- JB Ns %V %m %C %/ ( ;O $a )*/ as = all_seconds(); us = user_seconds(); S TEAM_ID = pr_create_team(THREADs); /* JB Ns =h M} $r 9T $& %A !< %‘ $N :n @. */ S pr_pcall(TEAM_ID, worker, copyargs()); /* %Q %i %l %k %j !< %8 %g %s 5/ F0 */ /*-------------------------------------------------------------------------- JB Ns %V %m %C %/ ( =* $o $j )*/ /*---------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( ;O $a )*/ printf(" CPU time = %f\n", user_seconds()-us); printf(" Elapsed time = %f\n", all_seconds()-as);

for(i=0; i<=point_min; i++) /* 7W ;; 7k 2L $N =P NO */ printf(" x[%2d]=%11f, y[%2d]=%11f, angle=%11f\n", i, point[i].x, i, point[i].y, result_angle[i]); /*-------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( =* $o $j )*/ } void worker() /* JB Ns =h M} $r 9T $& 4X ?t */ { S int THREADno; int i, num, min; double angle, minangle; element t; S THREADno = pr_mid(); /* %9 %l %C %I HV 9f $N <h F@ */ num = 0; result_angle[0] = 0.0; /*------------------------------------------------------------------------ 7+ $j JV $7 7W ;; NN 0h ( ;O $a )*/ while(1){ /* FL Jq >e $N E@ $r 7+ $j JV $7 5a $a $k */ S pthread_barrier_checkin(&barrierA, THREADno); /* %P %j %" A %A %’ %C %/ %$ %s */ MP min = point_min; if(min==N){ /* point[min] $N :B I8 E@ $, ;O E@ $H 0l CW $9 $l $P =* N; */ if(THREADno==0){ t = point[num]; point[num] = point[min]; point[min] = t; point_min = num; } break; } N if(THREADno==0){ t = point[num]; point[num] = point[min]; point[min] = t; } MP angle = result_angle[num]; minangle = 360.0; MP for(i=num+THREADno+1; i<=N; i=i+THREADs) /* D> A0 $K 5a $a $? @~ J, $H @~ J, $H $N $J $9 3Q $h $j Bg $- $/ !$ :G >. $H $J $k :B I8 E@ $r 5a $a $k */ if(theta(point[num], point[i])>angle) if(theta(point[num], point[i])<minangle){ min = i; minangle = theta(point[num], point[min]); } N check_angle[THREADno] = minangle; /* 3F %9 %l %C %I $N :G >. 3Q EY $r 6I =j JQ ?t $K 3J G< */ N check_min[THREADno] = min; /* 3F %9 %l %C %I $N :G >. :B I8 E@ HV 9f $r 6I =j JQ ?t $K 3J G< */ S pthread_barrier_checkout(&barrierA, THREADno); /* %P %j %" A %A %’ %C %/ %" %& %H */ S if(THREADno==0){ /* %^ %9 %? !< %9 %l %C %I $, 3F %9 %l %C %I $N */ N minangle = check_angle[0]; /* 6I =j JQ ?t $+ $i :G >. 3Q EY !& :B I8 E@ $r 7h Dj */ N point_min = check_min[0]; N for(i=1; i<THREADs; i++) N if(check_angle[i]<minangle){ N minangle = check_angle[i]; N point_min = check_min[i]; } result_angle[num+1] = minangle; } num++; S pthread_barrier_checkin(&barrierB, THREADno); /* %P %j %" B %A %’ %C %/ %$ %s */ MP min = point_min; if(min==N){ if(THREADno==0){ t = point[num]; point[num] = point[min]; point[min] = t; point_min = num; } break; } N if(THREADno==0){ t = point[num]; point[num] = point[min]; point[min] = t; } MP angle = result_angle[num]; minangle = 360.0; MP for(i=num+THREADno+1; i<=N; i=i+THREADs) if(theta(point[num], point[i])>angle) if(theta(point[num], point[i])<minangle){ min = i; minangle = theta(point[num], point[min]); } N check_angle[THREADno] = minangle; N check_min[THREADno] = min; S pthread_barrier_checkout(&barrierB, THREADno); /* %P %j %" B %A %’ %C %/ %" %& %H */ S if(THREADno==0){ N minangle = check_angle[0]; N point_min = check_min[0]; N for(i=1; i<THREADs; i++) N if(check_angle[i]<minangle){ N minangle = check_angle[i]; N point_min = check_min[i]; } result_angle[num+1] = minangle; } num++; } /*---------------------------------------------------------------------- 7+ $j JV $7 7W ;; NN 0h ( =* $o $j )*/ } double theta(p1, p2) /* @~ J, p1p2 $H ?e J? @5 J} 8~ $H $N $J $9 3Q */ element p1, p2; { double dx, dy, ax, ay, t; int dxx, dyy; dxx = (int)p2.x - (int)p1.x; ax = abs(dxx); dyy = (int)p2.y - (int)p1.y; ay = abs(dyy); dx = (double)dxx; dy = (double)dyy;

if((ax+ay)==0) t = 0; else t = dy/(ax+ay); if(dx<0) t = 2-t; else if(dy<0) t = 4+t; t = t*90.0; return t; } void input_data() /* F~ NO %G !< %? $N :B I8 CM $N x, y $r @8 @. */ { int m, m1, a, b, p1, p2, q1, q2, multi, i, j, mod; double random; m = 100000000; m1 = 10000; a = 1234567; b = 31415821; point = (element *)malloc(sizeof(element)*(N+1)); N2 = N*2; j = 0; for(i=0; i<N2; i++){ /* F~ NO %G !< %? $N %i %s %@ %‘ @8 @. */ p1 = a/m1; p2 = a%m1; q1 = b/m1; q2 = b%m1; multi = (((p2*q1 + p1*q2)%m1)*m1 + p2*q2)%m; a = (multi+1)%m; random = a/100000.0; mod = i%2; if(mod==0) point[j].x = random; else{ point[j].y = random; j++; } } point_min = 0; for(i=1; i<N; i++) /* y :B I8 $, :G >. $N :B I8 E@ $r 5a $a !$ ;O E@ $H $9 $k */ if(point[i].y<point[point_min].y) point_min = i; point[N] = point[point_min]; /* ;O E@ $r point[N] $K 3J G< */ result_angle[0] = 0.0; }

(4) =d 2s %; !< %k %9 %^ %s Ld Bj #include <stdio.h> #include <math.h> S #include <pthread.h> /* pthread %7 %9 %F %‘ %3 !< %k */ S #include <ksr/numarg.h> /* %Q %i %l %k %j !< %8 %g %s $r 5/ F0 */ #include <ksr/ksr_timers.h> /* <B 9T ;~ 4V $N 7W B, */ #define N 324 typedef struct link{ int a; /* %j %s %/ @h HV 9f */ int b; /* %j %s %/ @h $N 5w N% : 1-9 */ }element; S pthread_mutex_t mu; /* %_ %e !< %F %C %/ %9 $N @k 8@ */ S int actThreads; /* %" %/ %F %# %V %9 %l %C %I ?t */ S int THREADs; /* <B 9T %9 %l %C %I ?t */ S int *actBox; /* %" %/ %F %# %V / %" %$ %I %k %9 %l %C %I $N %U %i %0 */ element data[N+1][4]; /* %= !< %9 %G !< %? , %G !< %? ?t : N, ;^ HV 9f : 0-3 */ int *result; /* 7k 2L %G !< %? , C5 :w 7k 2L $N HV 9f */ MP int temp[16][N+2]; /* 7k 2L %G !< %? $N 0l ;~ J] 4I */ MP int val[16][N+1]; /* 1-N: C5 :w %^ !< %/ , 4{ C5 :w : 1, L$ C5 :w : 0 */ MP int *id; /* C5 :w $N ?< $5 */ int best; /* :G C; 0\ F0 5w N% */ N int *kBox; /* K, Ld E@ $N HV 9f */ N int *lengthBox; /* 0\ F0 5w N% */ void input_data(); void worker(); void visit(); void result_check(); main() { double as, us; int i, j; S int TEAM_ID; /*---------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( ;O $a )*/ S printf(" Input Num. of THREADs: "); S scanf("%d", &THREADs); /* <B 9T %9 %l %C %I ?t $N <h F@ */ S actBox = (int *)malloc(sizeof(int)*THREADs); result = (int *)malloc(sizeof(int)*(N+2)); N kBox = (int *)malloc(sizeof(int)*THREADs); N lengthBox = (int *)malloc(sizeof(int)*THREADs); N id = (int *)malloc(sizeof(int)*THREADs); input_data(); printf(" *Input Data [%d] OK!\n", N); MP for(i=0; i<THREADs; i++) val[i][0] = 1; /* ;^ L5 $7 $K %^ !< %/ */ MP for(i=0; i<THREADs; i++) for(j=1; j<N; j++) val[i][j] = 0; /* C5 :w %^ !< %/ $N =i 4| 2= */ MP for(i=0; i<THREADs; i++) id[i] = 0; /* ?< $5 $N =i 4| 2= */ best = N*9+1; /* :G C; 0\ F0 5w N% $N =i 4| CM $H $7 $F :G Bg 0\ F0 CM $r 3J G< */ S pthread_mutex_init(&mu, pthread_mutexattr_default); /* %_ %e !< %F %C %/ %9 $N @8 @. */ S for(i=0; i<THREADs; i++) actBox[i] = 0; /* %" %/ %F %# %V : 1, %" %$ %I %k : 0 */

S actThreads = 1; /* %" %/ %F %# %V %9 %l %C %I : 1 8D */ S actBox[0] = 1; /* %^ %9 %? !< %9 %l %C %I : active */ N kBox[0] = 1; /* K, Ld E@ $N HV 9f $N =i 4| 2= */ N lengthBox[0] = 0; /* 0\ F0 5w N% $N =i 4| 2= */ /*-------------------------------------------------------------------------- =i 4| @_ Dj NN 0h ( =* $o $j )*/ /*---------------------------------------------------------------------------- JB Ns %V %m %C %/ ( ;O $a )*/ as = all_seconds(); us = user_seconds(); S TEAM_ID = pr_create_team(THREADs); /* JB Ns =h M} $r 9T $& %A !< %‘ $N :n @. */ S pr_pcall(TEAM_ID, worker, copyargs()); /* %Q %i %l %k %j !< %8 %g %s $r 5/ F0 */ /*-------------------------------------------------------------------------- JB Ns %V %m %C %/ ( =* $o $j )*/ /*---------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( ;O $a )*/ printf(" CPU time = %f\n", user_seconds()-us); printf(" Elapsed time = %f\n", all_seconds()-as); result_check(); /*-------------------------------------------------------------------------- 7k 2L =P NO NN 0h ( =* $o $j )*/ } void worker() /* JB Ns =h M} $r 9T $& 4X ?t */ { S int THREADno; S int flag; /* %? %9 %/ $, Mh $k $N $r BT $D %U %i %0 */ N int a, b; S THREADno = pr_mid(); /* %9 %l %C %I HV 9f $N <h F@ */ S while (1){ S flag = 0; S while((actThreads!=0)&&(flag==0)) flag = actBox[THREADno]; /* %? %9 %/ $, Mh $k $N $r BT $D */ S if(actThreads==0) break; /* %" %/ %F %# %V %9 %l %C %I $, $J $/ $J $l $P =* N; */ N a = kBox[THREADno]; /* K, Ld E@ $N HV 9f $r 3J G< */ N b = lengthBox[THREADno]; /* 8= ;~ E@ $G $N 0\ F0 5w N% $r 3J G< */ MP visit(a, b, THREADno); S pthread_mutex_lock(&mu); /* %_ %e !< %F %C %/ %9 $N %m %C %/ */ S actThreads--; /* %" %/ %F %# %V %9 %l %C %I ?t $r 8: $i $9 */ S actBox[THREADno] = 0; /* <+ J, $r %" %$ %I %k $K $9 $k */ S pthread_mutex_unlock(&mu); /* %_ %e !< %F %C %/ %9 $N %" %s %m %C %/ */ } } MP void visit(k, length, no) /* K, Ld E@ $N C5 :w */ int k; /* K, Ld E@ $N %G !< %? HV 9f */ int length; /* 8= ;~ E@ $G $N 0\ F0 5w N% */ { int i, j; /* %+ %& %s %? */ int t; /* %j %s %/ @h HV 9f $r 3J G< */ S int idleNo; /* %" %$ %I %k %9 %l %C %I HV 9f $r 3J G< */ MP id[no]++; /* ?< $5 $N %$ %s %/ %j %a %s %H */ MP temp[no][id[no]] = k; /* 7k 2L %G !< %? 0l ;~ J] 4I $K 8= :_ E@ $r 3J G< */ MP val[no][k] = 1; /* C5 :w %^ !< %/ $K ( 4{ ) */ for(i=0; i<4; i++){ /* 4 J} 8~ $X $N ;^ $N %k !< %W @) 8f */ t = data[k][i].a; /* %j %s %/ @h HV 9f $r 3J G< */ MP if(val[no][t]==0){ /* 7P O) C5 :w $r <: GT $7 $F $$ $J $$ $+ $N H= CG @) 8f */ length = length + data[k][i].b; /* 8= 0\ F0 5w N% $N 7W ;; */ N pthread_mutex_lock(&mu); if(length<best){ /* 8= ;~ E@ $G $N 0\ F0 5w N% $, :G C; $H $J $j $& $k $+ */ N pthread_mutex_unlock(&mu); MP if((id[no]+1)==N){ if((data[t][0].a==1)||(data[t][3].a==1)){ /* A4 $F $N E@ $r DL $C $F $- $? $+ !$ $+ $D ;O E@ $H @\ $7 $F $$ $k $+ */ if(data[t][0].a==1) length = length + data[t][0].b; /* :G 8e $N E@ $X $N 0\ F0 5w N% $r 7W ;; */ if(data[t][3].a==1) length = length + data[t][3].b; /* ;O E@ $X $N 0\ F0 5w N% $N 7W ;; */ N pthread_mutex_lock(&mu); if(length<best){ /* 0\ F0 5w N% $, %Y %9 %H $h $j C; $$ $+ */ best = length; /* 0\ F0 5w N% $N %Y %9 %H $r 99 ?7 */ N pthread_mutex_unlock(&mu); MP temp[no][id[no]+1] = t; /* :G 8e $N K, Ld E@ $r 7k 2L %G !< %? 0l ;~ J] 4I $K 3J G< */ MP temp[no][id[no]+2] = 1; /* ;O E@ $r 7k 2L %G !< %? 0l ;~ J] 4I $K 3J G< */ N pthread_mutex_lock(&mu); MP for(j=1; j<=N+1; j++) result[j] = temp[no][j]; /* 7k 2L %G !< %? 0l ;~ J] 4I $r 7k 2L %G !< %? $K 99 ?7 */ } N pthread_mutex_unlock(&mu); }} S idleNo = 0; S pthread_mutex_lock(&mu); S if(actThreads<THREADs){ /* %" %$ %I %k %9 %l %C %I $, $" $l $P */ S actThreads++; /* %" %/ %F %# %V %9 %l %C %I ?t $N %$ %s %/ %j %a %s %H */ S while((idleNo<THREADs)&&(actBox[idleNo]==1)) idleNo++; /* %" %$ %I %k %9 %l %C %I $N C5 :w */ N kBox[idleNo] = t; /* K, Ld E@ HV 9f $N <u EO $7 */ N lengthBox[idleNo] = length; /* 0\ F0 5w N% $N <u EO $7 */ N id[idleNo] = id[no]; /* ?< $5 $N <u EO $7 */ N for(j=1; j<=id[no]; j++) temp[idleNo][j] = temp[no][j]; /* C5 :w 7P O) $N <u EO $7 */ N for(j=1; j<=N; j++) val[idleNo][j] = val[no][j]; /* C5 :w %^ !< %/ $N <u EO $7 */ S actBox[idleNo] = 1; /* %9 %l %C %I $r %" %/ %F %# %V $K $9 $k */ S pthread_mutex_unlock(&mu); } else { S pthread_mutex_unlock(&mu); visit(t, length, no); /* %j %s %/ @h $X $N C5 :w */ } } N else pthread_mutex_unlock(&mu); } } MP id[no]--; /* C5 :w $K <: GT $7 !$ %j %s %/ $r La $C $F $$ $/ ;~ $N ?< $5 $N %G %/ %j %a %s %H */ MP val[no][k] = 0; /* C5 :w $K <: GT $7 !$ %j %s %/ $r La $C $F $$ $/ ;~ $K C5 :w %^ !< %/ ( 4{ ) $r ( L$ ) $K JQ 49 */ } void input_data() /* %= !< %9 %G !< %? $N @8 @. */ { int base, i, loop1, loop2, weight, edge;

base = (int)sqrt((float)N); loop1 = 1; loop2 = base; for(i=loop1; i<=loop2; i++) data[i][0].a = 0; loop1 = base; loop2 = N; for(i=loop1; i<=loop2; i=i+base) data[i][1].a = 0; loop1 = base*(base-1)+1; loop2 = N; for(i=loop1; i<=loop2; i++) data[i][2].a = 0; loop1 = 1; loop2 = base*(base-1)+1; for(i=loop1; i<=loop2; i=i+base) data[i][3].a = 0; loop1 = base+1; loop2 = N; for(i=loop1; i<=loop2; i++){ data[i][0].a = i-base; data[i-base][2].a = i; weight = rand()%10; if(weight==0){ weight = i%10; if(weight==0) weight = 3; } data[i][0].b = weight; data[i-base][2].b = weight; } loop1 = 1; loop2 = N-1; for(i=loop1; i<=loop2; i++){ edge = i%base; if(edge!=0){ data[i][1].a = i+1; data[i+1][3].a = i; weight = rand()%10; if(weight==0){ weight = i%10; if(weight==0) weight = 3; } data[i][1].b = weight; data[i+1][3].b = weight; } } } void result_check() /* 7k 2L $N %A %’ %C %/ */ { int i; printf(" *Print Result\n"); printf(" Best Weight: %d\n", best); for(i=1; i<=N+1; i++) printf(" %2d", result[i]); printf("\n"); }