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Computer Arithmetic



Great Reality #2



Assembly Code Example

int find_sum (int n) { 
 int i, sum; 

 sum = 0; 
 for (i=1; i<=n; i++) { 
  sum += i; 
 } 
 return sum; 

} 



Code to Sum Integers
  We can use the compiler to translate this code to assembly:

find_sum: movl 4(%esp), %ecx 
 xorl %eax, %eax 
 testl %ecx, %ecx 
 jle .L4 
 movl $1, %edx 
 addl $1, %ecx 

.L5:  addl %edx, %eax 
 addl $1, %edx 
 cmpl %ecx, %edx 
 jne .L5 

.L4:  ret 



Great Reality #3



Memory Referencing Bug Example

main () 
{ 
  long int a[2]; 
  double d = 3.14; 
  a[2] = 1073741824; /* Out of bounds reference */ 
  printf("d = %.15g\n", d); 
  exit(0); 
} 

A lph a M I PS Linux 

-g 5.30498947741318e-315 3.1399998664856 3.14 

-O 3.14 3.14 3.14 

(Linux version gives correct result, but 
implementing as separate function gives 
segmentation fault.) 



Memory Referencing Errors



Memory Performance Example

/* ijk */ 
for (i=0; i<n; i++)  { 
  for (j=0; j<n; j++) { 
    sum = 0.0; 
    for (k=0; k<n; k++)  
      sum += a[i][k] * b[k][j]; 
    c[i][j] = sum; 
  } 
}  

/* jik */ 
for (j=0; j<n; j++) { 
  for (i=0; i<n; i++) { 
    sum = 0.0; 
    for (k=0; k<n; k++) 
      sum += a[i][k] * b[k][j]; 
    c[i][j] = sum 
  } 
} 
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Matmult Performance (Alpha 21164)
Too big for L1 Cache Too big for L2 Cache 



Blocked matmult perf (Alpha 21164)
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Course Perspective



Course Perspective (Cont.)


