












































DSP Verification Methodology
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Tools Development

/a MDG - Multi Decision Grade - Microsoft Internet Explorer

File Edit View Favorites Tools Help

\\) Back » . xi 24j , Search . Favorites Qﬂ" Media {G
Address |&] http:/fhvg.ece.concordia.ca/
! 1
What is T Publications
MDG

Get
MDG

M Q

tiway Decision G

Run
Example

The MDG
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Multiway Decision Graphs (MDGs) represent and manipulate
a subset of first-order logic formulas suitable for high-level
hardware verification With MDGs, a data value is represented
by a single variable of abstract type and a data operation 1s
represented by an uninterpreted function symbol.

__»—_] 8 Internet

http://hvg.ece.concordia.ca/mdg/
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Applications (in collaboration with Industry)

e Digital Signal Processors verification using HOL (Analog Devices).
o ATM switch verification (Nortel Networks).

e SONET Protocol verification using MDG (PMC-Sierra)

e Telecom block system verification using FormalCheck (PMC-Sierra).
e Formal Verification of IEEE FPU using HOL (Intel).

e Cryptographic protocols verification (SRI).

o WiMax modem verification (STMicroelectronics)

» Mobile network load and content testing (Ericsson)



Next 10 years....

System on Chip (SoC)

Hardware Software
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Open Research Projects

System-on-a-Chip Verification

Verification of Systems

Verification of Security Systems

Verification of Analog and Mixed Signal Systems
Verification of Optical Systems

Multiway Decision Graphs

Verification Applications (with industry)

21



HVG Laboratories (Concordia University)
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Over $1M ($0.5M CFI) 4 Servers, 23 Workstations, 10 PCs, 5 Printers, ...
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http://www.nascug.org/
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Industrial Partners
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http://www.systemc.org/
http://www.huawei.com/
http://www.ericsson.com/
http://www.st.com/stonline/index.htm
http://www.st.com/stonline/index.htm
http://www.cadence.com/
http://www.xilinx.com/
http://www.synopsys.com/
http://www.mips.com/
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HVG Stars: Behzad Akbarpour

CONCOERDIAS THURSDAY REPORT vOL. 29,7 NE 2, 2005 Fil‘St time in
Concordia history

2006 Best
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Behzad Akbarpour’s thesis could in Canacda
save lives
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HVG Stars: Amr Abdel-Hamid

Our engineers change the world!

After completing both his MASc and PhD in Electrical Engineering ('01-'06) at Concordia University, Amr was recruited as an
Assistant Professor of Computer Engineering at West Virginia University in the USA. Amr conducts his research on security and
hardware verification, with a focus on building tools needed for building new generations of “independent components”(IC).

Along with focusing on his academic success at Concordia, Amr also became actively involved in student government. He was
vlected president of the Engineering and Computer Science Graduate Association which enabled him to develop and hone his
ommunication and leadership skills; as well as work with a wide network of members in the Concordia community including

professors, students, and staff. Amr also found the time to enjoy the vibrant student life that Concordia has to offer in the
beautiful city of Montreal

Concordia has an excellent electrical engineering program. The multi-disciplinary education | received shaped my future and most
importantly my personafity”

Amir T. Abdel-Hamid, PhD.

“Here’s why | chose the Faculty of Engineering & Computer Science.”

Leading-edge teaching and research facilities
« Innovative range of multi-disciplinary programs
Hands-on experience

« Educational opportunities with industrial partnerships

« Accomplished professors and researchers
« Team-oriented learning environment
« Outstanding student life and activities

For admission requirements, please visit our website at: http://www.concordia.ca/

3 Concordia

; UNIVERSITY
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HVG Stars: Osman Hasan

First time in
HVG history

e PhD Thesis ranked in 2008 First in
Engineering and second in University

e Named Valedictorian for the graduating
class of 2008.

e Ph.D. Thesis published as a Book by
the Gerrman VDM Publisner

e Work interastecd NASA!

1

e Assistant Professor at SE
Pakistan

CS, NUST,
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HVG IN THE NEWS

2007 Research Fellow !
S—
o Prof. Sofiéne Tahar receivad the «2007 Concordia University
Québec nn Research Awards Prof Tahar was honored in the ;

SI30NENE] Calagary

MICHRONEY BAD

GREAT BEHZAD !!
= Dr. Behzad Akbarpour i5 a former HVI

«Canada NSERC Doctoral Awards
«Quebec ADESAQ prix d'excellence»
«Concordia Great Grad 2006»

«Faculty of Engineering Best PhD Thesis |

Awards
Read About Bahzad

O tases Nows Releases

Read About HVG
Concordian
Micronet news
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IMPORTANT DATES S

http:/Awww.iccd-conference.org

The riternational Corference on Computer Design encompasses 3 wide
range of topics I the research, design, and iImplemertation of compUter Sys-
terrm arvd ther components 10CDs mult-decpinary empbass provioes an
weal ermaronment for developers and researchers 1o dsouss practical and
theoretical work Covrng sysem and computer archiachue, werfication andg
el ceegn SN lechroiogy . ant looks and methodaioges

The theme for the 2008 ICCD corference =

- Disruptive Computer Design -
Ungr gea), and socml forces are Ampactng com.
PUGr DRSNS NS year
requaved 1o respond 1o globsl
you fo design & low-power computvy sysem
iramizgs tolal cst of ownership, and opens new arees of sppicaion?

Suomitied pepers corsastent with this theme are encowraged, bul marescnpts
SRs0ribing angiral work o any topic from the scope of ICCD s weicome
Authors e asosd Yo sl lechncal papens in accordancs to the author's
instructions in one of the foliowing five corference tracks

o PP and A i
anoed :zrnunev architecture b gerers and awlu!lm spe.lr erhance.
ment. System gesgn methods for uni- and paraiel processors. Design meth-
o for hormogensous and helerogensous mub-cote poosssar syslems Sl
systern-on-chip desgre, I° and platformebases designs, HWSW. Codesign
Vodkling and performance analysi. Support for seourty, languages and apar
sting systerns. Sman Cards Realbme Sywtems  Apphcston specific and
embaddad software optimaation, Optrmiang and parsfisiang comptler sup.
poct for mutithreaded and muit-oors desigrs. Memory system and Netwark
Syslem Opl MZaton

Processor Architecture. Miroxchtecture desgn techngues for s and
MA-CONe processons Instnction-kevel paradelsm, pipelning cacning branch
prediction, mulittveacing, computer amhmetic, Technques for low power
socure, and reliabie processor designs, Embecoed, netwark, graphic, system.
ONehip, SPPNCEtON-Specil; AN CWNal SINAT OCERSOr deign, MeNl-ife O
sign chalisnges case studes iradeoffs and post-morems

Logic and Circuit Design, CTrosls and design lechrigues foc dgnal mem-
ofy. ansiog =nd moced-signal systems. Crouts and design echmgues for bigh
pecfarmance and low power, Circiusts and oesign technigues for obusiness
U pro0ess varabiity and radanion, Design techvigues o emnsaging proc-
ess technologes (MEMs. spartronics, nano, quartum), Asynctronous crouts
Signal processing and amhmano circus, and crouts 100 graphic PICCessor
esagn

Elec Design A Hghievel g snd physcal synthess
Pryscal plannng 0esn and early estimanon for rge crouts, Automatic
araiyas arg optimzation of g power and noe Tooks for muliple-clock
domars, asynctroncus and mived timing methodoioges. CAD support foe
FPGAs, ASSPs, structured ASICE paform-basod design and Natenis-co-
chip, DIM and OPC methadciogies. Took, melhodologes ang desgn sitate-
ges fof emesging technologies (MENS, sprtronics, nano, quantum)

Verification and Test. Functonal, transaction-level, RTL, arg gate-krvel
modeting and verifcation of hardwere Cesigns, Simulebion-based and formal
wchnigues for functional design venficaton: Dynamee simulation. equivalence
checang, foemsl veefication moosl and propedty checking ang IMecrem prov-
ing, hghilevel design vaidation, nardware emulstion, modelng languages
assetion-based venncaton, coverage-analysis, SONKrANed-randam test oen-
erslion, esgn el dsbug and Clegnoss, MardeareSoftwane vaidation
Faut modeang. Faull mmedstion and ATFG, Fault tolerance. DFT and BeST
SoC venficaton

Ubmisson

fication: July 24 Camera- Sut 3 May 7

ICCD 2009 ORGANIZING CO

General Chairs
Peter-Michasd Seldel AMD o Kee Sup X
Technical Program Chairs

http:/Awww iccd-conference.com

The ntematonal Confi on C Desgn encer " wide
range of lopics i the resesrch, design u\dmdcwmﬁrsp

(abstract)

EE Ej —::::x::z_

July 23 R August 23

ICCD 2010 ORGANIZING COMMITTEE

General Chalrs
Peter-Michael Seidel, AND
Georg Gaydediev, TU Deift

Georg Gaydadjey, TUDeM and Schere T .o ana ther components 1CCO's mul-duopinary emp P Technécal Program Chairs

Finance Chair ideal environment for developeds and researchers (o discuss practical u Scfiene Taker, Concorda Universty

Stephan Worg, TU Deift thacrutical work covering system and camputer archilecture. veefication sed Lars Svenssaon, Chaimers University

Publication Chairs. test, design and technalogy. and lodls and methodalogies 5 ch

Suleyman Sar NTEL and Elaheh Bozorgy m( ) ty of M

Spociol Sessions Chairs The theme for the 2010 ICCD conflerence Is Jarma Takala Tampers Untversity of Techndogy
Sekanth Venkstaraman, INTEL and Jm Sg E

Publicity Chairs - Embedded Systems - Plaance s

Bon Juuriink TU Dett and Nam Sung Kim, Slephan Weong TU Deit snd  Elahveh Bozorgzadeh. UC invine
Lecal Arrangement Chair Subrritied papers consistent wilh s theme wre s F Chairs

Mussain A-Asaad, UC Davis desoriing arignal work on any fopsc from the scopqdlccowmocm Sulwyrman Seir, INTEL wnd Zad AbAN. TU Daift

Authors are asked (6 submi lechnicel papers in accordance 10 the suthors
instrucions in one of the following five confersnce racks.

Sy 2 I and
for genersd and applcation-spedfic

A "

Eren Kursan, 1BM end Diorwsios Pnevenethatos, ICS-Forth & TU-Crete
Local Arrangement Chalrs

comprter
mert. System dewgn methods or uri- and pamiiel processcrs. Design meth-
ods for homogeneous and hetérogenscus multl-core processor systems and
system-an.chip designs, @ ana platform-based designs HWISW.-Codesign
Modeiing and performance snatyss, Support for security. Isngusges sd cper-
ating wm Smart Cards. Realtime Systems: Applcation-speciic and
o Opamizng and parsielang comgiler sup-
port for rmnnhmand and muit-oore desgns. Memary system and Network
system optmization

Processor Architecture, Merosrchsteciure desgn Technigues for uni- and
multi-core processors: Instructiondesel parafieiam, pipelring, caching. branch

TRACK CHA prediction. multttveadng, compater arthmetic TechmQues for low-power:
1°CD 2008 secure and relisbie processor designs. Embedded network, graphic, system-

Computer Systoms onchip, application-speciic anc GQte sipnal processor design; resl-dfe de-
Greg Byrd Nonth Cacolra State Universlly  sigs challenges case studas, ¥adects and post-montems
Michee! Gschwind, 18M Corporsbon

Processor Architecture Logic and Circult Design. Crouds and design techmiques for dgitsl, mem.

Jim Sonedl, Texas Instrumants
Eren Kursun, 18M Corporation

ory. oG and mied-signal systems. Crculs and Sesign lechniques for high
performance and low power; Circults and Cesign techmiques for robusiness
Loglc and Circult Design under process vanabilly ang racabon; Design technigues for emergng proc-
Gy Even, Tel Aviv University o33 techincloges (MEMs. sginbroncs, nano, quantum). s crsulls.
Lars Svermson, Chalmess Univensity of Tecty Signal processing and arthmetic crcuts. and arcurts for graphic processor
Ele- e Design A oty Gespn
Farzan Fadlah Ervis

El, nic Design Automat) Hgh-devel, logic and physcal synthesis
Physci plarnng desgn and esdy estimation for rge crouts. Aulomalic
analysis snd optimization of tmng. power and noise. Tods tor muliple-ciock
gomains, asynchroncus and mixed es. CAD support for
FPGAs ASSPs. structured ASICs platiorm-Dased design and networks-on-
chip. DIM and OPC meth Toon, 5 an¢ desgn stale-
gies for emerging tachnologies Mﬁm SDITT0ICE, Nano, quantum)

Sute Qaey, Anzmasuuwwow

Verification and Test. Functonal tansaction-evel, RTL, and gele-ievel
modeiing and verifcalion of hardwere desgns. Simulalion-besed and formal
technigues for lunctonsdl desgn verficatico, Dynamec simulstion. eguivalence
chedmu. formal verfication. mode! snd property checking. and thecrem prow-

ing. highlevel design validotion; haroware emwialion. modelng languages
l”emmeauu i [ yais. conslramed-random les! gen-
erstion. desgn error debug and amm Hardware/Softeare vadidation
Faul modeling, Faull smulation snd ATPG. Faul tderence. DFT and BIST
Sol venfication

ICCD 2010 TRACK CHAIRS

Computer Systems

Greg Byrd North Casaling State Unsversity

Aex Ramirez, Uneversitat Polllecnica ce Catalunys
Processor Architecture

Jim Bond. Texas Instruments

Ben Juuriek, TU Berlin
Logic and Circuit Design

Massima Alcta. Universlly of Siene
Fabriao Lombard. Nartheastern Usiversty
Bl Design A {
Andy Pementel. Universty of Amsterdam

Azadeh Davood, University of Wisconsn-Madison
Verification and Test

Sule Cav, Arzona State University

Kiwus Schneider. Usiversity of Kaiserslautem




For more information please refer to:

http://hvg.ece.concordia.ca/

For any further details, please send your questions and comments to:

Sofiene Tahar tahar@ece.concordia.ca

Thanks!
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