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Parallelization Strategy

| Finding Concurrency Structure the problem to expose exploitable
COMCUNTEnCy

' ﬁlgl::lr'il'J'H"I'II-S‘l:l'LIEl.Ll'E' | Structure the algorithm to take advantage of
CONCUNTENCY

: Intermediate stage between Algorithm
| Supporting Structure | Structure and Implementation

s program structuning

« dafimtion of shared data structures

| Implementation Mechanism | Mapping of the higher level pattems onto a
| programming emvironment
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Finding concurrency

» Result

- A task decomposition that identifies tasks that can
execute concurrently

- A data decomposition that identifies data local to each
task

- A way of grouping tasks and ordering them according to
temporal constraints
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Algorithm structure
Orgarmize by tasks Organize by data Crganize by flow of
Task Parallelizm - cata
Geometric Pipeline
Divide and Conguer decompasition
Recursive data EEM' E"Lmhaﬁ'!d
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Task parallelism (l)

+ Problem can be decomposed into a collection of tasks
that can execute concurrently

+ Tasks can be completely independent (embarrassingly
parallel) or can have dependencies among them

« All tasks might be known at the beginning or might be
generated dynamically
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Task parallelism (lI)

+ Tasks:
- There should be at least as many tasks as UEs (typically
many, many more)
- Computation associated with each task should be large
enough to offset the overhead associated with managing
tasks and handling dependencies

+ Dependencies:
- Ordering constraints: sequential composition of task-
parallel computations

- Shared-data dependencies: several tasks have to access
the same data structure
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