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Task 1. (6 points). Consider an expression (D+B*C)(B+A)+D+ A*(E+B). Draw a
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 op2 and op3 are the operands of the “operation”, and op] is a variable for keeping the result
of the operation. Draw a time diagram showing execution of the code for the expression. Draw a
time diagram showing execution of the code for the expression on the pipelined processor with
four stages: Instruction Fetch (IF), Operand Fetch (OF), Operand Unpack(OU), Ali gn Mantissa
(AM), Execution (Ex), Normalize Mantissa (NM), Pack Result (PR), Save Results (SR), each

taking 1 time unit for execution
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Task 2. (6 points). Using associativity, draw the flattest possible dependence graph for the

following product calculation
[18=5. L@Lh ‘5 a+c
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Write MIMD pseudocode for its calculation. What is the minimal number 7 of processors
providing maximal performance for that program? Estimate speedup and efficiency for that
number 7 of processors. Assume that addition/subtraction takes 1 time unit, and
multiplication/division takes 3 time units (neglect time for other operations such as, e.g., time for
children creation by fork).
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Task 3. (6 points). Consider the code (case-insensitive) below.
Fori:=1 step 1 until N
For j:=1 step 1 until N

a[L,j]:=0;
For k:=1 step 1 until N N 1w ~
Fori:=1 step 1 until N h J:-1 M
a[Lj];=a[L,j]+b[Lk]*c[k,j
What problem is solved by the code? Let N=3. Draw a dependence graph considering al+a2*a3 as
a single operation. Write MIMD pseudocode for the mde?bove Give necessary explanations.
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Task 4. (6 points). A MIMD computer executes parallel code with the rate 270 MFLOPS, and
serial code at 60 MFLOPS. What is the average execution rate of that machine on an algorithm
with serial code fraction part, /=32%? Provide details of your calculations together with necessary

explanations , "
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Task 5. (6 points). Consider the code (case-insensitive) below

For k:=1 step 1 until N begin

P:=1/a[k.k];
Alkk]:=p; ._ 1 AN )
For i:=k+1 step 1 until N o e @ T\ A
A[Iak]:z'a[lsk]*pa - "V"{ \ { i )\-f\ - 2 o / \""“‘,4"
For j:=k+1 step 1 until N begin AN '
Q:=alk,j]; _ - i
For i:=k+1 step 1 until N |
AlLj)=a[Lil+q*a[LK]; L= NI
End; L N
End;
What problem is solved by the code? Can it be used for the)detenninant calculation? If yes, explain
hOW. X e k ?‘ P J o '._I . ‘J“
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What is the matrix A(3,3) determinant? Show your calculations. Trace the code (show all the
variables after each operation completion). What is the determinant value resulting from the
racing? Compare the two determinant values obtained.
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