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IntroductionIntroduction

Actually best language?Actually best language?

C/C++ is used in about 50% of projectsC/C++ is used in about 50% of projects

Support x86,x86_64,MMX,SSE,SSE2,SSE3 Support x86,x86_64,MMX,SSE,SSE2,SSE3 
… and clones… and clones

EmbeddedEmbedded systemssystems: : StrongArmStrongArm, PXA,…, PXA,…
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PopularPopular compilerscompilers

Borland C/C++ 5.6Borland C/C++ 5.6
DigitalDigital MarsMars C/C++ 8.34C/C++ 8.34
GNU GNU C/C++ 3.3.xC/C++ 3.3.x
IntelIntel C/C++ 7.0C/C++ 7.0
MetrowerksMetrowerks CodeWarriorCodeWarrior 8.38.3
Microsoft Visual C++ 6.0Microsoft Visual C++ 6.0
Microsoft Visual C++ Microsoft Visual C++ .NET2003.NET2003
WatcomWatcom C/C++ 12.0C/C++ 12.0
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GCC GCC homepagehomepage
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WhatWhat wewe are are lookinglooking forfor??

Compilation TimeCompilation Time
SpeedSpeed of of generatedgenerated codecode
SizeSize of of generatedgenerated codecode
LanguageLanguage supportsupport
FeaturesFeatures
DevelopingDeveloping toolstools
AutomaticAutomatic VectorizationVectorization withwith SWARSWAR
ExpenseExpense
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HowHow testingtesting? KNOPPIX !? KNOPPIX !
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Software Software PatentsPatents ??



8828 November 200328 November 2003 LINUX DAY 2003LINUX DAY 2003

Compilation TimeCompilation Time

Some test results…Some test results…

Compilation Time in Compilation Time in msms

SourceSource: : 
Dr. Dr. Dobb’Dobb’s Journal s Journal OctOct 20032003

GCCGCC .NET.NET

C1C1 13681368 243243

C2C2 886886 16401640

C3C3 182182 336336

PchPch 3923439234 33433343

whereiswhereis 32613261 15231523

zlibzlib 48904890 27032703
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Speed of generated codeSpeed of generated code
GCCGCC .NET.NET

T1
Some test results…Some test results…

ExecutionExecution Time in Time in msms

SourceSource: : 
Dr. Dr. Dobb’Dobb’s Journal s Journal OctOct 20032003

T1 77147714 78137813

T2T2 16791679 18431843

T3T3 68096809 23412341

T4T4 385385 406406

T5T5 15901590 887887

zlibzlib 1131011310 91179117
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Size of generated codeSize of generated code

Some test results…Some test results…

SizeSize of code in of code in KbytesKbytes

.NET outperfoms
GCC!

SourceSource: : 
Dr. Dr. Dobb’Dobb’s Journal s Journal OctOct 20032003

GCCGCC .NET.NET

T1T1 9898 4545

T2T2 9595 4040

T3T3 9595 4040

T4T4 458458 5353

T5T5 453453 4949

zlibzlib 151151 102102
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LanguageLanguage supportsupport

GCC has the BEST language support.GCC has the BEST language support.
GCC GCC supportssupports AT&TAT&T and and IntelIntel Assembler Assembler 
syntaxsyntax
.NET .NET supportssupports MS MS proprietaryproprietary extensionsextensions::
MFC (Microsoft MFC (Microsoft FoundationFoundation Class)Class)
ATL  (ATL  (ActiveActive TemplateTemplate LibraryLibrary))
WTL (Windows WTL (Windows TemplateTemplate LibraryLibrary))
ManagedManaged C++C++
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LanguageLanguage supportsupport 22

A A keykey questionquestion::
Do you need Microsoft ExtensionsDo you need Microsoft Extensions

??
ConsiderConsider::
SDL, SDL, wxWindowswxWindows, QT, QT
OpenGLOpenGL, OpenRM, , OpenRM, OpenSceneGraphOpenSceneGraph, , DemeterDemeter, …, …
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AutomaticAutomatic VectorizationVectorization .NET.NET
.NET .NET usesuses nativelynatively MMX,SSE,SSE2MMX,SSE,SSE2
In In ourour project project .NET.NET withwith vectorizationvectorization hashas
gainedgained a a speedupspeedup of 2x over VS6+sp5 and of 2x over VS6+sp5 and 
GCC 3.3.xGCC 3.3.x
trytry::--nologonologo --W4 W4 --wd4244 wd4244 --wd4018 wd4018 --EHscEHsc
--G7 G7 --OxOx --archarch:SSE2 :SSE2 
A A bunchbunch of error of error whenwhen movingmoving C++ C++ fromfrom
VS6 VS6 toto .NET2003.NET2003 !!! !!! 
VeryVery lessless withwith GCC 2.95.2 GCC 2.95.2 toto GCC 3.3.xGCC 3.3.x
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AutomaticAutomatic VectorizationVectorization GCCGCC

GCC 3.3.x GCC 3.3.x declaresdeclares toto useuse vectorizationvectorization
but…but… wewe werewere notnot ableable toto seesee differencedifference!!!!!!
HomeoverHomeover trytry::
ADVFLAGS = ADVFLAGS = --march=march=athlonathlon--mp mp --mcpumcpu==athlonathlon--mp mp --mmmxmmmx --
mssemsse --m3dnow m3dnow --mfpmathmfpmath==ssesse --momitmomit--leafleaf--frameframe--pointer pointer --
minlineminline--allall--stringopsstringops --mnomno--pushpush--argsargs --maccumulatemaccumulate--outgoingoutgoing--
argsargs --m128bitm128bit--longlong--doubledouble

ADVFLAGS = ADVFLAGS = --march=pentium4 march=pentium4 --mcpumcpu=pentium4 =pentium4 --mmmxmmmx --mssemsse
--msse2 msse2 --mfpmathmfpmath==ssesse --momitmomit--leafleaf--frameframe--pointer pointer --minlineminline--allall--
stringopsstringops --mnomno--pushpush--argsargs --maccumulatemaccumulate--outgoingoutgoing--argsargs --
m128bitm128bit--longlong--doubledouble
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OnlineOnline ResurceResurce

DrDobb’DrDobb’s Journal s Journal www.ddj.comwww.ddj.com

FSF and GCC FSF and GCC homepagehomepage

Microsoft Microsoft homepagehomepage , MSDN, MSDN

SPRITE SPRITE LinuxLinux Day Day ProceedingProceeding

http://www.ddj.com/
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NeuralNeural Network LabNetwork Lab
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Ph.DPh.D studentstudent
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GraduatedGraduated StudentsStudents
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MedicalMedical ImagingImaging GroupGroup

Full Professors
Prof. Dante Bollini

Associate Professors
Prof. Renato Campanini

www.bo.infn.it/www.bo.infn.it/migmig

PhD Students

Dr. Danilo Dongiovanni
Dr. Mirko Gombia

Dr. Nico Lanconelli
Dr. Matteo Masotti

Dr. Giuseppe Palermo
Dr. Alessandro Riccardi

Dr. Matteo Roffilli

Fellows
Dr. Emiro Iampieri



28 November 200328 November 2003 LINUX DAY 2003LINUX DAY 2003 1818

THANKS FOR YOUR THANKS FOR YOUR 
ATTENTION!ATTENTION!

AnyAny questionquestion??
Speaker: Dr. Matteo Speaker: Dr. Matteo RoffilliRoffilli

roffilli@csr.unibo.itroffilli@csr.unibo.it
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