1.

Analyze the data dependences among the following statements in a given program: 

CEG 4131 Assignment 5

/Rl <- 1024/ 

/R2 <- Memory(10) /

/ (Rl) <- (R1)+(R2)/ /Memory(1024) <- (Rl)/ /Memory(64) <- 1024/ 

S1: Load Rl, 1024 
S2: Load R2, M(10) 
S3: Add Rl, R2 

S4: Store M(1024), Rl Store S5: Store M((R2)), 1024 

where (Ri) means the content of register Ri and Memory(10) contains 64 initially. 

( a) Draw a dependence graph to show all the dependences. 

(b) Are there any resource dependences if only one copy of each functional unit is available in the CPU? 

( c) Repeat the above for the following program statements: 

S1: Load Rl, M(100) 
S2: Move R2, Rl 

S3: Inc Rl 

S4: Add R2, Rl 
S5: Store M(100), Rl 

/Rl <-  Memory(100)/ /R2 <-  (Rl) / 

/Rl <-  (Rl) + 1/ 

/R2 <- (R2) + (Rl)/ /Memory(100) <-  (Rl)/ 

2.  A sequential program consists of the following five statements, S1 through S5. Considering each statement as a separate process, clearly identify input set Ii and output set Oi of each process. Restructure the program using Bernstein's conditions in order to achieve maximum parallelism between processes. If any pair of processes cannot be executed concurrently, specify which of the three conditions is not satisfied. 


S1: 
A = B + C 


S2: 
C = B x D 


S3: 
S = 0 


S4: 
Do I = A, 100 

S = S + X(I) End Do 


S5: 
IF (S .GT. 1000) C = C x 2 

3. Compare the PRAM models with physical models of real computers in each of the following categories:
a) Which PRAM variant can best model SIMD machines and how?

b) Repeat the question in part a) for shared memory MIMD machines?

