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/* Kernel memory region holding user-accessible data */ 
#define KSIZE 1024 
char kbuf[KSIZE]; int len = KSIZE; 

/* Copy at most maxlen bytes from kernel region to user buffer */ 
int copy_from_kernel(void *user_dest, int maxlen) { 
    /* Byte count len is minimum of buffer size and maxlen */ 
    if (KSIZE > maxlen) len = maxlen;     
    memcpy(user_dest, kbuf, len); 
    return len; 
} 
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/* Kernel memory region holding user-accessible data */ 
#define KSIZE 1024 
char kbuf[KSIZE]; int len = KSIZE; 

/* Copy at most maxlen bytes from kernel region to user buffer */ 
int copy_from_kernel(void *user_dest, int maxlen) { 
    /* Byte count len is minimum of buffer size and maxlen */ 
    if (KSIZE > maxlen) len = maxlen;  
    memcpy(user_dest, kbuf, len); 
    return len; 
} 

#define MSIZE 528 

void getstuff() { 
    char mybuf[MSIZE]; 
    copy_from_kernel(mybuf, MSIZE); 
    printf(“%s\n”, mybuf); 
} 
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/* Kernel memory region holding user-accessible data */ 
#define KSIZE 1024 
char kbuf[KSIZE]; int len = KSIZE; 

/* Copy at most maxlen bytes from kernel region to user buffer */ 
int copy_from_kernel(void *user_dest, int maxlen) { 
    /* Byte count len is minimum of buffer size and maxlen */ 
    if (KSIZE > maxlen) len = maxlen; 
    memcpy(user_dest, kbuf, len); 
    return len; 
} 

#define MSIZE 528 

void getstuff() { 
    char mybuf[MSIZE]; 
    copy_from_kernel(mybuf, -MSIZE); 
    . . . 
} 
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double t; 
start_counter(); 
P(); 
t = get_counter(); 
printf("P required %f clock cycles\n", t); 
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/* Set *hi and *lo to the high and low order bits 
   of the cycle counter.   
*/ 

void access_counter(unsigned *hi, unsigned *lo) 
{ 
    asm("rdtsc; movl %%edx,%0; movl %%eax,%1"    

 : "=r" (*hi), "=r" (*lo) /* output    */ 
 :                        /* input     */ 
 : "%edx", "%eax");       /* clobbered */ 

} 
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double fun(int i) 
{ 
  volatile double d[1] = {3.14}; 
  volatile long int a[2]; 
  a[i] = 1073741824; /* Possibly out of bounds */ 
  return d[0]; 
} 

fun(0)  –>  3.14 
fun(1)  –>  3.14 
fun(2)  –>  3.1399998664856 
fun(3)  –>  2.00000061035156 
fun(4)  –>  3.14, then segmentation fault 
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double fun(int i) 
{ 
  volatile double d[1] = {3.14}; 
  volatile long int a[2]; 
  a[i] = 1073741824; /* Possibly out of bounds */ 
  return d[0]; 
} 

fun(0)  –>  3.14 
fun(1)  –>  3.14 
fun(2)  –>  3.1399998664856 
fun(3)  –>  2.00000061035156 
fun(4)  –>  3.14, then segmentation fault 

Saved State 
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void copyji(int src[2048][2048], 
            int dst[2048][2048]) 
{ 
  int i,j; 
  for (j = 0; j < 2048; j++) 
    for (i = 0; i < 2048; i++) 
      dst[i][j] = src[i][j]; 
} 

void copyij(int src[2048][2048], 
            int dst[2048][2048]) 
{ 
  int i,j; 
  for (i = 0; i < 2048; i++) 
    for (j = 0; j < 2048; j++) 
      dst[i][j] = src[i][j]; 
} 
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!  8FG'*F'+19/)31'63FK39+'613MF3+9,21'9,E'=E1,JMC'7FB:1,12</'

!  8FG'*F'=+63FH1'613MF3+9,21'G=*@F)*'E1/*3FC=,K'2FE1'+FE):93=*C'9,E'
K1,139:=*C'
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160x Triple loop 

Best code (K. Goto) 
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Memory hierarchy and other optimizations: 20x 

Vector instructions: 4x 

Multiple threads: 4x 

!  T19/F,'MF3'-.Lf'7:F2<=,K'F3'J:=,K4':FF6'),3F::=,K4'9339C'/29:93=m9JF,4'
=,/*3)2JF,'/2@1E):=,K4'/1932@'*F'N,E'71/*'2@F=21'
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!  d&%B&%q:#'#(%'*
!  &g-'9,E'&g$f'?,*3F';3FK39++=,K'?'9,E'??'
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