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Parallell programmering med .NET

Par Nordstrom
Valtech




Moore’s Law

Moore’s Law

Transistor count

—valtech

CPU Transistor Counts 1871-2008 & Moore's Law
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A Brick Wall For Serial Performace

Power Wall + Memory Wall + ILP Wall

David Patterson
Parallel Computing Laboratory,
University of California, Berkely



Fler karnor per CPU!

-
18 Windows Task Manager

‘D@ 33"

File Options

View

Help

[ Applications l Processes | Services | Performance | Networking lUsers

CPU Usage

Memory

L Total
Cached
Available
Free

Kernel Memory
Paged
Nonpaged

Physical Memory (MB)

(MB)

CPU Usage History

Physical Memory Usage History

System
8179 Handles 64031
2856 Threads 1871
3911 Processes 154
1167 Up Time 0:15:12:46
Commit (GB) 5/15
385
193 [ #5)Resource Monitor... ]

Processes: 154

CPU

Usage: 23% Physical Memory: 52%
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De flesta program ar gjorda for seriell exekvering:

Hamta data fran t.ex. Processa data
DB fran forsta raden

Processa data fran Processa data
DB frdn andra raden

Hamta data fran t.ex. Processa data
filsystem fran tredje raden

Processa data fran Processa data
filsystem fran fjarde raden

Hamta data fran t.ex. Processa data
extern webbtjanst fran femte raden

Processa data fran

extern tjanst osv...
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Hantera svaren nar
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Processa data

Processa data

Processa data

Processa data

Processa data

A
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’ Processa data ‘ ’ Processa data ‘ ’ Processa data ‘ ’ Processa data ‘ Processa data
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static void MultiThreading()

{
Thread t = new Thread(new ThreadStart(DoWork));

t.Start();
¥

static void DoWork()
{

/..
¥
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158 Windows Task Manager | = | & 2 |
File Options View Help
Applications | Processes |Servioe5 I Performance | Networking I Users |
Image Name User Mame CPU CPU Time Memory (... Thrveads IfOH
devenv.exe *32 par.nor... 01 00:04:47 238 592K ] 2
devenv.exe *32 par.nor... 00 00:02:09 133 436 K 52 2
OUTLOOK.EXE *32 par.nor... alu} 00:01:21 37660 K 52 3
spotify.exe *32 par.nor... 00 00:08:28 15 132K 51 1=
devenv.exe *32 par.nor... 00 00:00:33 134 530 K 43 2z
explorer.exe par.mor. .. oo 00:10:48 36 376K 35 39
taskmgr.exe par.nor..., 02 00:00:02 I112K 20 4
sidebar.exe par.nor... 00 00:00:05 6908 K 20
BETStackServer.exe par. nor. .. oo 00:00:00 374K 13
I POWERPNT .EXE *32 par.mor. .. oo 000734 4736 K 17 4
Dell.UCM,exe *32 par.nor... 00 00:00;11 TI0K 15 !
Dell. ControlPoint. exe par.nor... 01 00:02:05 11972K 15
SmcGui.exe par.nor... 01 00:03:00 2568 K 15 14
SearchProtocolHost. exe *32 par.nor... 00 00:00:00 1856 K 13
Personal.exe *32 par.nor... 00 00:00:10 1552K 13 14
CSIS5,eXE 0o 00:01:26 1384K 13 33
SnippingTool.exe par.nor... oa 00:00:00 1892K 11
Fsi.exe *32 par. nor. .. oo 000002 14 108 K i1
TunesHelper.exe *32 par.nor... 00 00:00:00 1664 K 11
I MSYSMOon, exe pEr, mor..., oo 00:00:00 2088 K 10 I
ccApp.exe *32 par.nor..., oo 00:00:01 440 K 10 -
4 11 | b
| |
[ @Show processes from all users i
Processes: 122 CPU Usage: 20% Physical Memory: 34 %
. b,
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static void UsingBackgroundWorker()

{ var bgw = new BackgroundWorker()
bgw.DoWork +=new DolWorkEventHandler(DoWork):;
bgw.RunWorkerCompleted +=new RunlWorkerCompletedEventHandler(RunWorkerCompleted);
bgw.RunWorkerAsync();
}
static void DolWork(cbject sender, DollorkEventArgs e)
{
ff...
}

static void RunWorkerCompleted(object sender, RunWorkerCompletedEventArgs e)

{
/...

}
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static void TplStyle()

{
Parallel.Invoke(
() => AQ),
() => B(),
() => c(10)
)s
I

private static void A(){ /*...*/}
private static void B(){ /*...*/}
private static void C(int 1){ /*...*/}

12
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for (int 1 = @; 1 < values.Length; i++)

{

values[i] = FastOperation(i);

BN Ch\Windows\system32homd.exe

Elapsed ticks:164
Elapzed ticks:3244
Press any key to continue . . .

Parallel.For(®, values.Length, i1 =>
{

values[i] = FastOperation(i);

})s
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for (int 1 = @; i < values.Length; i++)

{

values[i] = SlowOperation(i);

AR L p
BN CA\Windows\system32\cmd.exe R ‘

Elapzed ticks:38308377
Elapzed ticks:-185829%74
Presz any key to continue . . .

Parallel.For(®, values.Length, 1 =>

{

values[i] = SlowOperation(i);

});
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var s = from v in values
where SlowOperation(v) > (values.lLength /2)
select v;
o1 C:\Windows‘«systemﬂ’\cr:ld.em; —
Elapsed ticks:30289248
Elapsed ticks:158792982
Pres=s any key to continue
var p = from v in values.AsParallel()
where SlowOperation(v) > (values.Length / 2)
select v;

EX C\Windows\system32\cmd.exe

Elapzed ticks:11322
Elapsed ticks:=5113%9
Pres=z any key to continue . . .




Framat? —valtech

r’-““’f“‘” 77 Update g [Acomicbo()

d++; // Upd
efleld(): / alVariable
s()z // Cor L staticFi
d++: // Upc | objl = new

(/ Scare a
%tonxc.bo(d

(
1 1ocel Ve
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= msdn.microsoft.com/concurrency
= msdn.microsoft.com/devilabs
= brahma.ananthonline.net

Parallel Computing
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Parallel Computing Resources.

Tearm logs B

g wth b ou
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msdn

brahma

what is brahma?

892 an cpansource oy witten for the NET
3.5 famawork (n C2 3.0), t prowee highdevel ccess
£ parail streamng computations on 2 varety of
Please note st whia 3¢ the tme rabrra has  GPU
orovier (s0d s focus & GPGPU). £ can be adioted to
un on any knd of processor

what can i do with brahma?

83 2.0 uses C= 3.0' new LINQ syrtax o ecky
srsamng transformaton of 43, Uang B, you
can e tatamants that run on the U and
atamants that run on the CPU mede 3 sngle methedl
Weh abioktsy no ghis code requred, 3 corplex
itpass GPU computaton weh rteveano U
Gperations can be performed with Just a few Ines of
code. Al the gus and shader cods regured 8
automaticaty generated by Brahma, Al you ned to do
s wike honevel NET code.

what does it mean to me?

Weth processor speads lavelng of, faster today often
means “parael. e ae saeng 3 paadm st fiom
tradkonsl sersl programmng to concurent
programmig rmodets. Bahma ets you use 3 realy
Dowertul parake!srocessor skeady on your computer

SOURTTORGEMET
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