Final Exam CMPE-523 21.01.2008 (100 points, 60 min)
St. Name, Surname______________________________________ St.Id#_____________
Instructor Alexander Chefranov

Task 1 (50 points) Write SIMD Instruction Set program to calculate C=abs(A)+B, where A, B, and C are 8-component vectors, and number of PE is equal to 4. Show memory layout. Trace the program assuming A=(1,2,3,4,5,6,7,8), B=(4,5,1,2,8,7,4,3) (for each instruction, show state of affected by it registers and/or memory cells).

A bss 2x4

B bss 2x4

C bss 2x4

I equiv 1

M1 data -1

Zero data 0

Lim equiv 2

Ldxi lim,1

Ldxi I,0 //x[1]=0

Do       Cload zero //AC=0

Cbcast //Rk=0. k=1,4

MovR toA //Ak=0, k=1,4

Clt a,i // (a+x[1] )[k]<Ak=0? =>1st  iteration: x[1]=0, a[k]=(1,2,3,4) => Mask=(0000)

Brnon noneg

Mask // Sk=mask[k], k=1,4

Cload m1 //AC=-1

Cbcast //Rk=-1 where mask[k]=1, k=1,4

movR toA // Ak=Rk=-1 where mask[k]=1, k=1,4

mul a,I //Ak=-(a+x[1])[k], where mask[k]=1, k=1,4, => negate negative

sto a,I // write back modified a values => abs(A) is obtained

noneg  ldxi mask,=(1111) //restore mask

            mask

            lod a,I //Ak=a[k], k=1,4 => x[1]=0 => (1,2,3,4)

            add b,I //Ak=Ak+b[k], k=1,4, => Ak=(5,7,4,6)

            sto c,I //c[k]=Ak, k=1,4 => C[k]=(5,7,4,6)

            incx I,1 //x[1]=1
            cmpx I,lim, do //x[1]=1<=x[2]=1 => goto do (repeat actions above)

Memory layout and contents before start:
	
	M1
	M2
	M3
	M4

	a
	1
	2
	3
	4

	
	5
	6
	7
	8

	b
	4
	5
	1
	2

	
	8
	7
	4
	3

	c
	
	
	
	

	
	
	
	
	

	m1
	-1
	
	
	

	zero
	0
	
	
	


Tracing (assume initially all PEs are enabled):
	a
	b
	c
	AC
	Rk
	Ak
	X[1]
	X[2]

	1,2,3,4,5,6,7,8
	4,5,1,2,8,7,4,3
	
	
	
	
	0
	1

	
	
	
	0
	
	
	
	

	
	
	
	
	0000
	
	
	

	
	
	
	
	
	0000
	
	

	
	
	
	
	
	1,2,3,4
	
	

	Mask=(0000) =>goto noneg, mask=(1111) and PEs are enabled

	
	
	
	
	
	5,7,4,6
	
	

	
	
	5,7,4,6
	
	
	
	1
	

	X[1]=1<=x[2]=1 ? => goto do

	
	
	
	0
	
	
	
	

	
	
	
	
	0000
	
	
	

	
	
	
	
	
	0000
	
	

	
	
	
	
	
	5,6,7,8
	
	

	Mask=(0000) => goto noneg, mask=(1111) and PEs are enabled

	
	
	
	
	
	13,13,11,11
	
	

	
	
	5,7,4,6,13,13,11,11
	
	
	
	2
	

	X[1]=2<=x[2]=1? => go to the next instruction (stop program)


Task 2 (50 points) Write FORTRAN-90 program to calculate
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, and A, B, and C are N-component vectors. N is a parameter equal to 100. Use sections. Use intrinsic functions where applicable. Show variable declarations.

Parameter n=100
Real, dimension(n):: a,b,c,temp

Real v

Integer i(1)

Where(a(2:n-1)>0)

   C(2:n-1)=a(1:n-2)+b(3:n)

Elsewhere

  C(2:n-1)=a(1:n-2)-b(3:n)

End where

Temp=ac+b

i=minloc(temp(2:n-1))

v=temp(i(1))
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_1262415269.unknown

_1262414588.unknown

