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Parallelization and Memory

e Data parallel
e Perform same computation but operate on

different data
* Asingle process can fork multiple concurrent threads
* Each thread encapsulates its own execution path
* Each thread has local state and shared resources

 Threads communicate through shared resources
such as global memory

fork (threads)

~N o o1 b~

join (barrier)

C[i] = A[i] + B[1i];

for (i = 0; i < 12; i++) l
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Locality of Memory Accesses

for (1 = 0; 1 < 16; i++)
C[i] = A[i] + ...:

|

fork (threads)

I 1 I 1
~N o o1 B~

join (barrier)

1
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Locallty Of Memory Accesses memory banks

Al A A
; A5l | A[6] | A[7
C[i] = A[i] + ...; Al8] | A[9] | A[10] A[11]

for (i = 0; i < 16; i++)
l A[12] A[13] @ A[14] @ A[15]

fork (threads) \
i i CED

memory interface

e Parallel computation is serialized

join (barrier)

l due to memory contention and

lack of bandwidth
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memory banks

Locality of Memory Accesses Ol A n
for (i = 0; i < 16; i++) A4l " A[5] © A6 Al7
C[i] = A[i] + ...; A[8] | A[9] @ A[10] A[11]
l A[12] | A[13] | A[14] @ A[15]

fork (threads)

CED
memory interface

~N o 01 &~

join (barrier)

1
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memory banks

Locality of Memory Accesses AT

Al
; A5l | A9l | AL
C[i] = A[i] + ...; Al2]  A6] | A[10] A[14

for (i = 0; i < 16; i++)
l A[3]  A[7] | A[11] A[15]

fork (threads)

CED
memory interface

~N o o1 b

ioin (barrien) e Distribute data to relieve
l contention and increase

effective bandwidth
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Next Lecture

 Memory Performance Monitoring And Optimizations
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Thank you!
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