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-.j ‘—' -' Taken frora Human Biology by Daniel Chiras
100 TFlops = =
' -'_ » | | [ |
10 TFlops - pyIMepBIsanay:
1 TFlops s NoenHeEeMOAENVPOBAHNE NOBEAEHVA CaMOiETa
VICHGNE30BaHVE S3HAHW G leHOME BIMeanuHa
100 GFlops =
VicenieaoBaHye BoNbUione B3pbIBa BCENEHHON
10 GFlops CUHTETNYECKME TONIVBA
1 GFlops oY HeE MOAENVPOBAHNE VIIPOIHO3 NOLeAb!
100 MF|0DS Uctounuk: Dr. Steve Chen, “The Growing HPC Momentum in China“, june 30, 2006, Dresden, Germany
1993
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HeckonbKO €/10B O CUJIBHOM Nnapajiajieanime ...

Ecnn Bbl cobupaertecb Bcnaxartb
n obpaboratb none, uto Bbl
npeanouyrtere?

ABYyX CUNBbHbIX
6bIKOB

(BbICKasbiBaHue Seymour Cray)

...mam 10° 240 560 Mypasbéﬂ:,"“;’D

Slide courtesy Dr. Gerhard Wellein, RRZE
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Many Core n Multi-Core

Many Integrated Cores Ha 1-1.2 GHz Multi-core Intel® Xeon® Ha 2.26-3.5 GHz

Raiin:

= EnwredlEE IR TEIL A Die Size not to scale

B Intel® MIC, kaxaoe s4p0 MeHblLIE N MEHEE SHepronoTpebasollee,
MEHbLUEN NMPON3BOANTENBHOCTLIO Ha MOTOK, HO C 60/1bLUEN arperaTHOMn
NPON3BOANTENBHOCTBIO

Many core 6a3TpyeTcsd Ha BbICOKOM YPOBHE mapajijiennsma Ajas KoMneHcaumnm
MEHbLUEN CKOPOCTU Ka)Xaoro dapa

[TpUIOXEHUN TAKOro TUMNa OTHOCUTEIbHO HE MHOIMO B CpaBHEHMN C 0BLLUM
06beMoM HPC npuioXeHnin, HO OHW MoJiydyaT MpPeENMYLLECTBA OT

ncrnosib3oBaHua Intel® MIC /j
(lntel
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Intel® Core™
Microarchitecture

Copyright © 2010 Intel Corporation. All rights reserved.
*Other brands and names are the property of their respective owners
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Sandy Bridge

Microarchitecture

HOBbIE NHCTPYKLMN
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Crepyroliee NnoKkosieHne npoueccopoB Xeon

Sandy Bridge “Tock”

CyuwiectBeHHOU ynyullieHue
NpPonN3BOAUTE/IbHOCTU

—2x Flops / clock peak ucnonb3ys
MHCTpYKLUnn AVX

— bonbluee uncno aaep

—Intel® Hyper-threading v Turbo
Technology
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Many Integrated Core npoueccopbl



Intel® MIC apxuTtekTypa:
Apxumekmypa coripouyeccopa Intel

:
i

INTERPROCESSOR NETWORK
COHERENT ~ COMERENT COHERENT ~ COHERENT
: : e | CAOE O CAGHE

COHERENT COHERENT COHERENT COHERENT
“ACH “ACH AL AL

INTERPROCESSOR NETWORK

FIXED FUNCTION LOGIC
MEMORY and I/0 INTER

ECTO VECTO VECTO VECTO
ses

~ MHoro saep 1 MHOTO MOTOK

b e , R
CTaHgapTbl |Aﬂp IPAMMVPOBAHVA N MOAESN MaMATH




Knights Ferry

[Mnatdopma anga paspaboTku 10

[ocTtynHa ans paspaboTku

32 cores, 1.2 GHz

128 threads at 4 threads / core
8MB shared coherent cache
1-2GB GDDR5

Bundled with Intel HPC tools

—

MnaTtdopma Ans paa PABOTK NOA 1tel® MIC architecture




[TporpammupoBaHne nog Intel® MIC

Single Source

Oobwwme c Intel® Xeon®

Compilers
and Runtimes = o HA3bIKK
Intel® Xeon * °
v processor a:grt]ietleg:]cre o C,C++, Fortran
S . Co-processor KOMMUIATOPbI
3 %? * Intel developer tools
Intel” Xeon -~

N OMONMNOTEKU

processor family @
P, N e TexHuka
v NporpaMMm1poOBaHUS 1

onTnMmn3aunu

 [logoep)Xka a3KOCUCTEMDbI

ckmo4aeT HEOOX0AMMOCTb ABYX TUMNOB MPOrpaMMyupoOBaHNS



Cewmencteo Knights

Future Knights
Products

Knights Corner

15t Intel® MIC product
2Z2NM process
>50 Intel Architecture cores

Knights Ferry



Napannenu3sMm Ha BCex y

Instruction Data Thread Cluster/
Parallelism Parallelism Parallelism Process
Parallelism

OauH noTok

YnyuieHue ckansipHo NpoM3BoANTENbHOCTUA, KOMIUAATOPDI
C/C++,FORTRAN, BbiCOKONPOM3BOAUTENLHbLIE OMONNOTEKM,
MHCTPYMEHTbI aHanu3a Npou3BOAUTENbHOCTU

YpoBeHb y3na
OpenMP, , Ct, CILK

Pacnpe.qenel-u-laﬂ cuctemal KnaCTep
Cluster Tools, Cluster OpenMP, MPI Checker

byaywue npoueccop'j,'.' ﬁonmn bl no.qnébmg,gg'b. cymecf[Bd)g ' k
NPUNOXeHUU 1 MUHUMU3UPOBATL 3aTpaThl Ha ONTUMU3ALIUIO L)
Resellers Rock your sales.

int Widm;



e
Mt - ,_i"l:_-_] I ot L'El_:.”
) ) ) WTune” Tm:.:.
Architectural Analvsis Visualization of parallel (threaded T‘m'hfu W Analyzer and
y or MPI) application execution and hiand T Fofler Collctor

communication behavior — give
valuable insights for application
architects and programmers

Introduce Parallelism Highly optimized OpenMP* and =
MPI library and run-time system - =
for scalable solutions e Threading ; "
MKL threaded and distributed 'd'““ Blocks MBI Library
mathematical library -

Confidence / Correctness Detecting actual and potential
Threading and MPI programming
and API issues - to address
challenges unique to parallel —
programming ITS' (intel)

Fﬂ}i%tmaﬂ
(cllector
Optimize / Tune Valuable insights for performance =
.- . VTune
and scalability tuning of threaded Perfomance
and MPI applications Andyzers
14
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Software

yold

Trace
Analyzer and Collector

Scaling Performance Forward
One Development Environment — Multi- to Many-Core

i

i
e i el E Intel ! E Intef
I n s I g ht }\r:aﬁ;zerand Collector i e Pufhs i geT:]fgsmance Analyzer
Architectural %
Analysis

! !
I rrrrr i Intel
; Thread Profiler &  VTune

i
| Performance Analyzer Pe rfo rm a n ce I m p I e m e nt g%f'@é'f.ﬁ . E nith Kernel Library
: -

§ "
Optimize/Tune Parallelism

H i

i Intef H Intef

i Threading [ M Library
| Building Blocks

- |}

I Intel
g- Thread Checker

Intel

Confidence

Correctness

Simplify your Development

Copyright © 2010 Intel Corporation. All rights
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Intel® Parallel Building Blocks

Tools to optimize app performance for the latest platform features

Intel® Cilk Plus

Language extensions
to simplify data, task,
and vector parallelism

Intel® Threading
Building Blocks

Widely used C++
template library for
data and task
parallelism

Intel® Array
Building Blocks

Sophisticated C++
library for data and
vector parallelism

Compatible with Microsoft* Visual Studio* and GCC
Supports multiple operating systems and platforms

16




Existing JJ Dgramming
\/JS)J—‘JJ

* IVlessage Passing
* Multi-Threading
251)%1p)

Exa Concurrency

Resiliency Issues

17

Vision

E.g. A New Hierarchical Structure

A ezlir|o)¢
AP P1ICation

A high-level declarative coordination language
*Orchestrate billions of tasks written in existing serial
languages
*Manage Resiliency: fully utilize hardware capabilities

A concurrency primitives framework
Specifying, assigning, executing, migrating, and
debugging a hierarchy of units of computation
Providing a unified foundation

A virtual, abstract machine

Copyright © 2010 Intel Corporation. All rights
reserved.




CepTundunkaumns

H Konnyectso yyebHbIX KypcoB B
@ (intel' paMKax HanpasfieHUs — CO3HATeNIbHO
CERTIFICATE nonyroamm 2011 roaa 3To 4YeTbipe

caenaHo HebonbWwuM,. B nepBoM
Kypca:

OF EXCELLENCE - BBeaeHuve B NapannenbHoe

NpOrpaMMmMpOBaHMNE C NCMOSIb30BaHMEM
1t level: 3 level: 4th level: WHCTPYMEHTOB UHTEN
Intro Basic Expert Master BBeaeHWe B ONTUMU3aLMIO MPUNOXEHUN C
MCMoJIb30BaHMEM KoMNMNATopos Intel
Thisis to certify that BBeaeHMe B ONTUMMU3ALNIO MPUTOXKEHUI C
- ncnonb3oBaHuem 6nbnmotekn Intel MKL
Ekaterlna Aleksandrovna BeeneHue B pa3paboTky NpunoXeHUn ansg

Melnikova MOBMIIbHBIX YCTPOWCTB Ha npoueccope Intel
Atom

has successfully completed short-term course
“Applications development for Intel Atom-based
platforms” and is qualified for

10 32 HM TEXHONOTUM =

"Intel Mobile Programming _ ‘4.&
Professional”’ eE &

A CKOABKO

E IS

SPbSU Dean of UNN Dean of Intel General
Com puter Science Com putational Manager H&HOMETDOB
Department Mathematics B Teﬁe?

Department

Professor G.A. Leonov  ProfessorV.P. Gergel K.S. Isaev

Saint-Petershurg 2011-03-30 # IMPP-2-0001 Software




