EASTERN MEDITERRANEAN UNIVERSITY

Department of Computer Engineering

Midterm Exam CMPE-523 Parallel Programming 10.04.2013 (30 points, 90 min)
Student’s Name-Surname _____________________________________

Student’s Id  _________________________________________

Instructor Alexander Chefranov

Task 1. (7.5 points). Consıder  an expression 
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. Draw dependence graph for the expression, give its size and depth. Generate code for evaluation of the expression using instructions of the format: 

Op1= op2 ”operation” op3,

where op3 and op2 are operands of the “operation”, and op1 is a variable for keeping result of the operation. Specify flow dependent, anti dependent, output dependent and parallel instructions in your code. Draw an instruction dependence graph.
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S1: T1=B*C

S2: T2=C-D

S3: T1=T1+A

S4: T2=T2*B

S5: T3=E+G

S6: T1=T1/T2

S7: T1=T1*T3

Size =7, depth =4

	Flow dependence
	Anti dependence
	Output dependence
	Parallel

	S3 on S1, S4 on S2, S6 on S3, S6 on S4, S7 on S5, S7 on S6
	S6 on S3, S7 on S6
	S3 on S1, S4 on S2, S6 on S3, S7 on S6
	(S1,S2,S5)
(S1,S4,S5)

(S2,S3,S5)

(S5,S6)
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Task 2. (0.5 point). Draw dependence graph for upper/lower parallel prefix algorithm if number of data items N=9. Write MIMD pseudocode for upper/lower parallel prefix algorithm (N=9). Define private and shared variables.
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Private r,n;

Shared v[9],p[4]=(1,4,6,8);
For r=0 step 1 until 2 fork add1;

R=3;

Add1:  V[p[r]] =V[p[r]]+ V[p[r]-1];

Join 4;

V[2]=v[2]+v[1];

For r=0 step 1 until 2 fork add2;

R=3;

Add2: n=2+4*floor(r/2);

V[n+rmod2+1]= V[n+rmod2+1]+v[n];

Join 4;

For r=0 step 1 until 2 fork add3;

R=3;

V[5+r]=v[5+r]+v[4]’

Join 4;

Task 3. (7.5 points). Write a MIMD program for an iterative solution of a one-dimensional Poisson’s equation below.  Define private and shared variables.
For k:=1 step 1 until M begin
   For i:=1 step 2 until N-1
     a[i]:=(a[i-1]+a[i+1])/2+b[i];

   For i:=2 step 2 until N-1

     a[i]:=(a[i-1]+a[i+1])/2+b[i];

end;
private I;

shared a[0:n], b[1:n];

for k=1 step 1 until m begin

  for i=1 step 2 until n-3 fork add1;

  i=2*floor(n/2)-1;

  add1: a[i]=(a[i-1]+a[i+1]+b[i];

  join floor(n/2);
 for i=2 step 2 until n-3 fork add2;

 i=2*floor((n+1)/2)-2;

 add2: a[i]=(a[i-1]+a[i+1]+b[i];

 join floor((n-1)/2);

Task 4. (7.5 points). Consider a column-wise form of Gaussian elimination without pivoting:

For k:=1 step 1 until N-1 begin

  P:=1/a[k,k];

  A[k,k]:=p;

  For i:=k+1 step 1 until N

    A[I,k]:=-a[I,k]*p;

  For j:=k+1 step 1 until N begin

    Q:=a[k,j];

    For i:=k+1 step 1 until N

      A[i,j]:=a[I,j]+q*a[I,k];

  End;

End;

a) (3 points) Write a SIMD  program for it
For k=1 step 1 until n-1 begin

  P=1/a[k,k];

  A[k,k]=p;

  A[I,k]=-a[I,k]*p, (i=k+1,n);

  For j=k+1 step 1 until n begin

   Q=a[k,j];

   A[I,j]=a[I,j]+q*a[I,k], (i=k+1,n);

  End;

End;

(4.5 points) Write a MIMD program for it. Define private and shared variables.
Private I;
Shared a[n,n],j,p,q,k,n;

For k=1 step 1 until n begin

  P=1/a[k,k];

  A[k,k]=p;

  For i=k+1 step 1 until n-1 fork mult;

  I=n;

  Mult: a[I,k]=-a[I,k]*p;

  Join n-k;

  For j=k+1 step 1 until n begin
   Q=a[k,j];

   For i=k+1 step 1 until n-1 fork add;

   I=n;

   Add: a[I,j]=a[I,j]+q*a[I,k];

   Join n-k;

  End;

 End;
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