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What About Recursive Problems?

 Many problems can be tackled using
recursion:

* Task based: Divide and Conquer

* Data based: Recursive Data
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Dynamic Task Parallelism Pattern

“Does your algorithm divide the problem
domain dynamically during the run? Do you
operate on recursive data structures such as

graphs?”




Workload Balancing

* Deep trees — thrashing
* Limit the tree depth

 Shallow trees — under utilization

e Unbalanced Trees — under utilization




Dynamic Task Parallelism Example

void Walk<T> (Tree<T> root, Action<T>
action) {

i1f (root == null) return;
var tl = Task.Factory.StartNew(() =>
action (root.Data)) ;

var t2 = Task.Factory.StartNew(() =>
Walk (root.Left, action)) ;

var t3 = Task.Factory.StartNew(() =>
Walk (root.Right, action));

Task.WaitAll (tl, t2, t3);




Other Resources

~

PATTERNS
FOR PARALLEL
PROGRAMMING

Books

e Patterns for Parallel Programming — Mattson, Sanders &
Massingill

 Design Patterns — Gamma, Helm, Johnson & Vlissides

e Head First Design Patterns — Freeman & Freeman

 Patterns of Enterprise Application Architecture — Fowler

“Head First
Design Patterns

Research

Hlements of Rgygablfm.
Object g

A Pattern Language for Parallel Programming ver2.0

ParaPLOP - Workshop on Parallel Programming Patterns

PATTERNS Ol
ENTERPRISE
APPLICATION
ARCHITECTURE

My Blog: http://ademiller.com/tech/ (Decks etc.)



http://www.amazon.com/Patterns-Parallel-Programming-Timothy-Mattson/dp/0321228111
http://www.amazon.com/Patterns-Parallel-Programming-Timothy-Mattson/dp/0321228111
http://www.amazon.com/Design-Patterns-Elements-Reusable-Object-Oriented/dp/0201633612
http://www.amazon.com/First-Design-Patterns-Elisabeth-Freeman/dp/0596007124
http://www.amazon.com/Patterns-Enterprise-Application-Architecture-Martin/dp/0321127420
http://parlab.eecs.berkeley.edu/wiki/patterns/patterns
http://parlab.eecs.berkeley.edu/wiki/patterns/patterns
http://www.upcrc.illinois.edu/workshops/paraplop09/index.html
http://ademiller.com/tech/
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Supporting Patterns

e “Gang of Four” Patterns
* Facade
* Decorator

* Repository
 Shared Data Patterns
* Shared Queue




The Facade Pattern

* Hide parallelism
* Optimize call granularity

Source: Design Patterns — Gamma, Helm, Johnson & Vlissides A
Patterns of Enterprise Application Architecture - Fowler G )




The Decorator Pattern

* Encapsulate parallelism

* Calling code is parallel agnostic

* Add parallelism to an existing (base) class

IFoo
ConcurrentFoo

- O_u

Source: Design Patterns — Gamma, Helm, Johnson & Vlissides




The Repository Pattern

® Shared hash or queue
® Database

Source: Patterns of Enterprise Application Architecture - Fowler




The Shared Queue Pattern

or... Task Queue

A decorator to Queue

* Hides the locking which protects the underlying
gueue

* Facilitates Producer/Consumer pattern

* Producers call:
theQueue.Enqueue()

* Consumers call:
theQueue.Dequeue()

Source: Patterns for Parallel Programming — Mattson, Sanders & Massingill




Shared Queue Example

var results =
new ConcurrentQueue<Result> () ;

Parallel.For (0, 1000, (1) =>
{

Result result =
ComputeResult (i) ;

results.Enqueue (result) ;

})




Parallel With PLINQ

var accountRatings =
accounts.AsParallel ()
.Select(item =>
CreditRating (item))

.ToList () ;




Loop Parallel Examples

Parallel.For (0, acc.Length, i =>

{
acc[i] .UpdateCreditRating() ;

});

#pragma omp parallel for
for (int 1 = 0; 1 < len; i++)

{
acc[i] .UpdateCreditRating() ;

}




Parallel Tasks Example

Parallel.Invoke (
() => ComputeMean(),
() => ComputeMedian ()

) ;

parallel invoke (
[&] { ComputeMean(); },
[&] { ComputeMedian(), 1},

) ;




Pipeline Examples

var inp = new BlockingCollection<string>() ;

var readLines = Task.Factory.StartNew(() =>

{

try {
foreach(var line in File.ReadAlllines (Q@"input.txt"))
inp.Add (line) ;

}
finally { input.CompleteAdding(); }

})

var writelLines = Task.Factory.StartNew(() =>

{

File.WriteAlllines (@”out.txt", inp.GetConsumingEnumerator())

});
Task.WaitAll (readlLines, writeLines); !!E&\




Pipeline Examples

Get-ChildItem C:\ |
Where-Object {$ .Length -gt 2KB} |
Sort-Object Length
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