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Outline — Intel Software Tools
Improving Performance in 3
Dimensions
® \What are the tools

32bit

Processor ® The data —
1. Larger processor
4 7 — Itanium performance
arger
Larger Data Larger 2. Larger data Space

Processor _ Space Programs — SMPs
— Interconnects
- - DVSM
Larger in all
dimensions 3. Larger programs

— Portals and DRMs
— Multiphysics, Multichem
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Software Tools from Intel

e VVTune performance analysis
e Compilers

e Math libraries

e Thread Checker
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Intel® VTune™ Performance Analyzer 6.0

* Allows you to save time in the development
cycle by quickly identifying “hot spots” for
review

* |dentifies performance bottlenecks in
Source Code using three modes

— 1.) Sampling — events and time based
— 2.) Call Graph - presents program flow

— 3.) Counter Monitor — monitors process
against the CPU

* Supports Intel Processors
« New Features:
— Linux remote data collectors (32- and 64-bit)

— Support for .Net and C#*

— Enhanced Intel Tuning Assistant

» Provides system and source level tuning
insights based on OS and CPU performance
counters

une{1M) Performance Analyzer 6.0 - [Source View - [C\vtune' demos'\.gzip' deflatecT]
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Advanced Sampling

Advanced Activity Configuration

General |

d b

Recommended,

Data Collectors:

Application/tdodule Profiles:

Gl
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7.0 Compiler Features

e Jtanium 2 Performance Features

e Fortran Bridge Product Features: addresses the
market requirements for subset of Visual Fortran

features
e Intel Fortran VS.Net IDE integration™
Fortran Source Code Colorizer*!
CVF Command line options (Subset)
CVF Non-core libraries compatibility
Array Visualizer for Win32 C/C++ and Fortran
VF reporter for Windows

*1 These are Windows features that depend on Visual Studio.NET*
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7.0 Compiler Features (cont)
Support for Threading Tool Kit

 New Format Assure (Thread Checker) and Guideview (Thread
Profiler)

 OpenMP
« C/C++ 2.0 (Workqueue), Fortran 2.0 except for Workshare

GCC Compatibilty Support
« Build Linux Kernel, Distributions and Applications
« GCC 3.x C: Source, Library and Object Compatibility
+ GCC 3.x C++: Source Compatibility, Conformance to C++ ABI

MS Visual Studio Support
» Intel C/C++ Compilers VS6 and VS.Net IDE integration
« VC++.Net Language and Object Compatibility
* No Support for Wizards with ATL headers
 No Managed Code, Managed Data and CIL

C99 Compatibility (subset)
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7.0 Product Features
LSB Compliance

EDB Debugger on Windows
Ladebug Debugger on Linux

« Command Line Debugger on Linux32 and Linux64
« GDB command line compatibility subset - same as LDB

|A-32: Supported Environments
Win2K-32, Win98, WinNT 4.0, Windows XP, Windows.Net Server
* Linux32: Kernel 2.4 with glibc 2.2.2 and glibc 2.2.4

IPF: Supported Environments

. Cross Compilers: Win2K-32, WinNT 4.0, Windows XP,
Windows.Net Server

 Native Compilers: Win2K-64, Windows.Net Server
* Linux64: Kernel 2.4 with glibc 2.2.3 and glibc 2.2.4

*Other brands and names are the property of their respective owners 10
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MKL Technology Components

Density

0% Solvers

»
»

Multiprocessing

Multiple Dimensions of Development
*MKL: BLAS, Solvers: Dense Math Libraries
*IPP: FFTs, Vector Math, Scalar Math
* Multiprocessing & Processor optimizations

L]
I nU = *Other brands and names are the property of their respective owners 11

© Copyright 2002-2003 Intel Corporation

Functionality




mﬁﬂlw i ;.:-' High-Performance Computing on Intel® Architecture
Intel® Thread Checker V1.0 Features

e Automates detection of most
threading errors

.+ Deadlocks (detection and prediction)

—  « Thread stalls (potential deadlocks), waits
e Improperly synchronized I/0
e Threaded calls to non-reentrant routines
e Memory access issues
e Race conditions

e Potential and realized rata races /
Silent dependencies

Deadly * Invalid threading-library calls,
arguments, returns

[
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Thread Checker Usage

e Intel® Thread Checker improves
productivity

— Isolates application thread errors in
hours, that could take weeks to
isolate in typical debug sessions

— Use in development mode — isolate
problems as soon as they appear

— Use In testing/validation phase —
insure new code does not break
existing threading code

[
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Intel® Thread Checker Resfy

Srouped by Context [Best]

Thread Checker Error List

tdemary read of pArg at "Ficpp 13
0 @  conflicts with & prior memany write of | at 1B main ' 2

"Fi.cpp": 51 iflow dependence)

tdemonywrite of dZum at "Fi.cpp" ;24

1 @  conflicts with a prior memary read 1240 FiFunc d=um
d3um at"Fi.cpp" ;24 (anti dependenc... =

Intel® Thread Checker R sults - Thu Sep 19 18:0<4:37 2002: Error List

JF 3|32 ¥ | P
|C|:|nte>d [Best] | 1D |Seve...|DescriptiDn Counts 1st Access [ cess [
= Total
= Group 1 "FPi.cpp": 5
conflicts with a prior memory write of | af 16 main p'' b
"Fi.cpp" : 51 {flow dependence)
kemoarnys write of dSum at "Pi.cpp' : 24
conflicts with a prior memony read 1240 FiFunc 't 2
dSum at "Ficpp" 24 (anti dependenc. 5
"Ficpp'": 12 : O conflicts with a priar memory-write |‘;|f 1240 FiFunc p' 2
dSum at "Ficpp" : 24 {flow dependen...
kemoarnys write of dSum at "Pi.cpp' : 24 - ! 2 3 4
"Fi.cpp'": 12 3 @ conflicts with a prior mermony write of 1240 FiFunc Unclassified 't 2.
dSum at "Ficpp" : 24 (output depend... || E‘\;mr'
= Group 2 Whole FProgram 1 Caaurtr?;nng
Thread Info at "'Fi.cpp" : 65 - includes . B Infarmational "
USSR 1@ stack allocated of 0 and use of 1044 U St Remark B
i
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Locatlon in Source Code

tdemary read of pArg at "Ficpp 13
conflicts with & prior memony write of | at 1B main ' "Fi.cpp" bl
"Fi.cpp": 51 iflow dependence)

tdemonywrite of dZum at "Fi.cpp" ;24
conflicts with & prior memaory read 1240 FiFunc d=um "Fi.ocpp" 24
d3um at"Fi.cpp" ;24 (anti dependenc...

K2

bl

E RRER (LS| 27 |55B| 0
Line O | Source
10
11 DWORD WINAPI PiFunc (LEVOID phrg)
1= {

|

int myThreadNum = {int) (*{int™*) phrg) ;
int start;
double dx;

Context I Dedinition I 1=t becess I 2nd .I.t:t:exxl Stack Traces I

*Other brands and names are the property of their respective owners
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tack Trace

> Trace 1 > main "Pi.c...

2nd Thread
Y Y ¥ ¥

P pY
1> Trace 2 PiFunc "...
1 Results - Thu Sep 19 18:04:37 200 £ ﬁ
'E > Trace 3 > main "Pi... [
S 7
. > Trace 4
@ > Trace 2
= 3
E > e % main "Pi... [
- Trace 4

Trace 1 > main "Pi.c...
i

Trace 2 X‘ PiFunc ". ..
el

Trace 3 > main "Pi... l

Trace 4

Context I Definition I 13t Aocess ] 2nd Booess

I Stack Traces I
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Improving Performance in 3
Dimensions

32bit

Processor
; ‘ Larger .
Larger Data Larger

Processor _ Space Programs

Larger in all
dimensions

What are the tools.
The data —

Larger processor
— Itanium performance

Larger data space

— SMPs

— Interconnects
— DVSM

Larger programs

— Portals and DRMs

— Multiphysics, Multichem
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Performance Data

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel® products as
measured by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers should consult other
sources of information to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on
the performance of Intel products, reference or call (U.S.) 1-800-628-8686 or 1-916-356-3104.

Performance Number

SPECint*_base2000 810
SPECfp*_base2000 1356

Stream TRIAD 3700 MB/s
Linpack-1000 (single processor) 3534 MFLOPS

Linpack-10K (4-way system) 13940 MFLOPS
Linpack-HPC (32-way system) 101770 MFLOPS
SPECweb99* SSL 1520 simultaneous connections

32-way server TPC transactions 308,620 tpmC at $14.96/tpmC
4-way server TPC-C transactions 78,454 tpmC at $5.12/tpmC
2-way server TPC-C transactions 40,621 tpmC at $5.72/tpmC
SAP 2-tier SD 4-way server 470 SD users

[
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Itanium® 2 Processor Performance & Value
Record Setting Performance for the Enterprise

Targeting #1
Overall Result
in 2003

#1 $/tpmC
’ Non-clustered ngr;l: glpu;?er
‘ ‘ 403K
$9 44

80 5k 308K

56.3k
Alpha
1.25GHz

Sun USIII 1.05GHz

IBM Power4 1.3GHz - Itanium® 2 1.0GHz

$17.80

v
$14.96

v

$4.84
804 810

537 Alpha

1.0GHz

Integer 4P ERP 4P Price / 32P 32P Price /
(specint2000) (SAP SD 2tier) Transactlon Performance Transaction Performance
Processing ($/TPC-C) Processing ($/ TPC-C)
(TPC-C) (TPC-C)

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured by those
tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate the
performance of systems or components they are considering purchasing. For more information on performance tests and on the performance of Intel products, reference

or call (U.S.) 1-800-628-8686 or 1-916-356-3104
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Stream Triad, PNNL P=1

Memory bandwidth

e Sustaining 3.9GB/sec on a STREAM Triad benchmark with

a single CPU.
e This is 2.5X faster than RISC processors.

HIBM Powerd

W ES45-68/M1000

M Phase1 (HP
RX2600)

HP ZX1 Chipse‘t STREAM (GB/s)

Memory
Bandwidth

PcHIC BISCHe o] Laboriacey

I n - *Other brands and names are the property of their respective owners 20
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— Other single CPU benchmarks

1600
SpecFP vs. PNNL Phasel oo
100% HP Itanium?2 1GHz mmh&rl[ﬁlﬂﬁﬂﬂr 1000
93% IBM Power4 1.3 GHz ; 330
71% HP/DEC EV68 1 GHz o
50% Intel Xeon 2.2GHz 200
43% HP PAS700 750 MHz o Ll L L
Mckinlay 1GHz 1.3GHz 1GHz 2 2GHz
Average Gaussian98 time to solution - "‘”E“::“ NK
vs. PNNL Phasel s o /}i_;mmbb D
100% HP Itanium2 1GHz |ovier 15 Bl 'g:j N H/»A*
113% HP/DEC EV68 1.25 GHz e T e 5
144% IBM Power4 1.3 GHz =
160% HP PAS700 750 MHz ;
o
220% Intel Xeon 2.2GHz Off":f}jfﬁ;ﬁf “"g;‘g:;“ ﬁf&é&i"’f

Pacific Northwest National Laboratory
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MSC.NASTRAN MSC\\SOFTWARE

SIMULATING REALITY

Relative Performance (bigger is better)

intgl.

MSC NASTRAN -- STANDARD BENCHMARKS

w

Performance Relative to PA-8700
1 CPU, with external fiber channel disks B HP PA-8700(750MHz)

N
(&)
\

N

B HP rx4610 ltanium(800MHz)
Itanium 2 (B IBMp690 Power4(1.3GHz)

B HP ES45 Alpha(1GHz)

B HP rx2600/zx6000 ltanium2(1GHz)

—_—
(&)

—
|

=
($)]
|

o
|

invent

LGOQDFO XLOEMFO XLOTDF1 XX0DMDO

31K DOF 655K DOF 529K DOF 1.9M DOF

Reference: v2001 data posted at www.mscsoftware.com/support/prod_support/nastran/performance/index.cfm
HP-UX/Itanium2 data run with pre-release v2002 and results submitted/approved by MSC.Software. See prior slide for additional
explanation of benchmark comparisons. All HP runs with HP-UX 11.x or Tru64.

[
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Dynamic Structural Analysis Application

1600 B HP rx2600/zx6000
200 1342 ltanium2(1GHz)
- M HP rx4610
% 1200 Itanium(800MHz)
..E m HP PA-8700(750MHz)
5 1000 1tanium 2
© 740
5 o 696
()
£ 600"
=
=
& 400-
200"
O_

Serial 2-way-parallel
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Computation Fluid Dynamics Application

600

B HP rx2600/zx6000 Itanium2(1GHz)
500 B HP rx4610 Itanium(800MHz)

B HP PA-8700(750MHz)

222

Itan‘ium 2

\ 137

Runtime (smaller is faster)

Serial 2-way Parallel 4-way Parallel

I n@ [ ] *Other brands and names are the property of their respective owners 24
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Outline —
Improving Systems 3 Ways

1. Larger processor

32bit

Processor — Itanium performance
" 2. Larger data space
; Larger — SMPs
Larger Data Larger — Interconnects
Processor _ Space Programs — DVSM

, 3. Larger programs
Ia'flrger in all — Portals and DRMs
imensions — Multiphysics, Multichem
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Erlangen U.: Boltzmann Equation
Itanium 2, P=4

Performancedaten: BEST (LSTM, FAU)

g_
B_
?_
o °
oo 5
> H1CPU
1 4-
= B2 CPU
3 H4 CPU
2_
1 ]
D_
12 12 IBM IBM SGI Xeon
(Intel) (HP) p630 p690 03400 2,0
I nU a *Other BraRysigieniRedniel herpropliely. AthighiespertkrRIowners 26
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Computational Science and Engineering Department Daresbury Laboratory

STREAM: Sustainable Memory
Bandwidth (TRIAD) per process

AMD MP2400+ [/ 2000
Pentium 4 [ 2000

HP RX4610 tanium 733/2MB
HP RX2600 ltanium2/1000
Intel Tiger Kaniumz2/1000
Compaq Alpha ES45/1000
SGI Origin3800/R14k-600

IBM p-series 690/Pwrd4 1.3 GH=z

IBM p-series 630/Pwr4 1.0 GH=z

1000 2000 4000
MBytes / Sec

Computational Chemistry Benchmarks 26 11-12 December 2002

Compare BW/proc P=1,4: for Tiger (~.35) and Power 4 (~.5). Martyn

Guest
| ntel _ *Other KraRISIARP RS2 (herprsplin. dittiahie speetadowners m.f.guest@dl.ac.uk
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HLRS Stuttgart: StarCD Speedup
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Itanium 2, P=2,4

/

/
e

/[

© Copyright 2002-2003 Intel Corporation

—— Azusa small
-#-Tiger small
—— Azusa big
—><Tiger big
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"""HLRS: Parallel EfflClency of Parapyr —
Itanium 2, P=4

Scaled Problem Scaled Problem

50x50 Grid Points per CPU 100x100 Grid Points per CPU

#CPU #CPU

T3E-1200 | {800

Azusa . . Azusa

Tiger . Tiger

*Other brands and names are the property of their respective owners
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NCSA: NAMD Molec Dyn — Itanium 2, P=32

GigaFLOPS per Second

—&— [tanium 2 tanium === Pentium Il —=—SGI

1GHz 800MHZz 1GHz 250MHZz
25
20 A
15 A
®)
(O]
n
Lo
O T N tanium2 _____
>4x Penium lll
[tanium 2
>2.25x ltanium
5 g
G.:— ¢
0
4 8 16 32
Number of Processors

. L] L]
intal Src: J. Phillips, UIUC
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PNNL: NW Chem — Itanium 2 P=256

By using the best in breed
hardware including HP’s Z.X1
chipset, Intel’s Itanium2®
processor and Quadrics Elan3 we
have a truly scalable system.

!‘:;il'fi.‘ii_5 NWChem
DT benchmark

Benchmark T HP PASTO0 750MH:
LS00 H £ £ H :| @2 HI* Taaniumm T33RH hyriscy L i g i i £ H T :"[": ]I’]I: :-'I;_;l[fll::;ﬁ“' ]
i i i Tatard DTIT 11 330ATToh Pollsrinet 1 L] P eI IRl i
s o ot e ke CPOEVSS IGHISW - ?Q‘*Q“\\ ; it Tagn
| —— SO0 RISK A SO | Thigin SHHID + 3 ¥—¥ HF PAE™D0 750 M 1
[ )| S IEMPWRS [3GH = 4 “;\“u H\“\ A THM PWR 3 I7SMHzH nliny 1
: Tl FTV 2CGHz | vIyTio, -~ TN . W B [BM PWRA 1 30GHz  Colany | ]
1EHWY - §| 4 BIV 1A I Q5w a0 : ‘-,_,_‘_‘\ fik F—sf TP EVSE 1GH2 1 QW 4 2an
= A A 1P Tanium 1GHE §5W : - —w TP EVET oo T 1S W =
£ o | - : g
-} { 120 {120 =
=T s ‘H\'\..“ 4 E’
E RIS - P4 E
=" i E
fail - N 1 60
40 -
S0 P g i ; e 30 ’ p 30
250y - Bdo Ajea . MSSG - Pacific. Narthosest Mational Eaboratar:. Eddor S - WSSO - Pacalic Moctkwes) Maoonal Litsworaiocy I
6 B L0 1714 20 3T 48 61 128 160 200 256 i ] I S i I S
15 15
Turvhar of TP 1 2 3 4 o] -] 1 12 1 M4 3 3642 500 64
(R P TRRTINE M o T ETHTROW TR M ¥ | R N P | i ber of CPUs
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NCSA Bubble Slmulatlon — Itanium 1, P=32
Hybrid OMP/MPI code

Performance benchmark on different machines
(Grid 12813, 32 processors)

50 —/

45

40

35

30

254

20

156

10

Wall clock seconds per time step

51

0-

® o ¢ o2 oV o
T g0 o o o o¥

oF 6°‘
?‘O \\Oc“,?'*\vs \.\?P‘

AP
P V\Cf’h
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Growth of HPC Clusters on IA

High-Performance Computing on Intel® Architecture

Academic

SUNY Buffalo
Denmark Scientific
Mississippi State

Government Commercial LSU
TeraGrid Western GECO g:::\l;l;?‘ven
LANL CGC Utah
LLNL Shell Cornell
NOAA Saudi Aramco Toronto
PNNL PGS Virginia Polytech
Sandia WETA os% y
NCSA Shell Tsinahua
Dutch MOD Pemex Im e%ial
China AMS Google P
. NUS
CERN Inpharmatica .
- Swinburne
China Atmosphere Syrxx
. SLAC
SNU Grid Immunex South Hampton
Ohio SC MDS Proteomics . P
. Valencia
INRIA Pixar
Oxford
BP .
Johns Hopkins
Chrysler
Cal-Tech
SAS
. Belfast
Ifineon
Zeijing
Volvo .
Princeton
Cambridge
Brandies
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In

Unigue in inaustry
performance analysis
for MPI/OpenMP
programs

Many features —

— MPI nodes messaging
— OpenMP threading

— Profiling

— HPM

— Object oriented

— Dynamic control

Tested for scalability

— 1000 processor run
shown here

sppm,stf (10,002 = - 1:00,438 = 50,437 =3
30.0 5 H : 50.0 §

VAMPIR - Parallelism Timelin

troz2zi
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“"Hands-free” OSCAR

e Integrate ISM with a command line
interface to the perl scripts within
OSCAR.

e Alarms to indicate pending hardware problems.

e Remote control of cluster hardware

— Power control
— Flash bios
— Load OS's and query hardware state

[
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IPMI Hardware Support

Managed System Board

B PL LN e Software stack

I—System Bus ]
- — RS SIS 1PMI Interface roundtrip
v IPMI — Raise signal

v Clumon — Monitor

v Application Checkpoint
¥ Oscar — Reboot

¥ PBS — Reschedule

— Application Restart

connector

Baseboard provider must provide
controller and NIC Also note, IPMI 1.5 was
first that' provides: autonomous signaling
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32bit
Data Space
& Precision

e 64bit precision
— Very stiff problems

e Quantum chemistry
e Structural stiffness

64bit 64bit .
Precision Data Space ® 64b|t data Space
— Growing size of
models
64bit e Structural dynamics

Data Space

& Precision * C_FD _
e Life Science
e Data Mining
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Bioinformatic’s Tremendous Data
Growth

Growth of GenBank
e Tremendous growth of

. . . 10500
data in life sciences 3 s
— And applications needed o 8500
to process it s o §
— Need fast flexible : o 2
programming models ¢ s00 2
: - &
— Eg, Threading tools, g N
OpenMP | A
2 4| wmBase Pairs 2800
H 1 H —— SEguences
— Applications can rapidly == o0
grow out of 32bit data I e 500
Spa Ce / DVSM «‘3‘&’1 f\‘ﬁ%k «‘3@ *\‘3%% *\‘3@ *\‘3@ f\‘ﬂq'h qu% *\‘3@ @QQ

[
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Large Scale Data Mining

o Distributed Association Mining On Intel

. g . Cluster
Association Mining 7
— University of Tokyo, ¢ °
Shintani & 5 7
Kitsuregawa e °
- é 3 ea
— Pentium Pro cluster 5 , HAPOIE
& 1
0 T
'\6\/;\ 0;1'(;1) bb‘(/& (/60‘@
P "QQ

[
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B k4 GuideView
File “iew Options

DVSM OpenMP Eases 24 Compare Runs on

Estimated Speed 1X4,2x4,4X4, & 8x4

Window Help

Cluster Prog ramming 2 Rl Overall excellentscaling!
% 2 : deal speedup cu
#pragma omp parallel F L st o
0 RN # run's actual spe
{ mber of threads
Whole Program Time Distr ions

#pragma for ; s
schedule(static,1) | 3 e
for( i=0; i<n; i++) { o : o
for(j=i+1; j<n; j++) { = o
if (/*Compute d2*/)
[ *PrivateSimilar(

SEQi, SEQj) */ e Distributed Virtual
}} Shared Memory --

F38T F24T
20.3 s. parallel ovh.
1776.6 . parallel

OEEOOEOE
=
=2

#pragma omp critical — Identifies all shared data
{ /* Reduce PrivateSimilar to with one new pragma
GlobalSimilar */ } — Provides perf data on
bs where shared info is
transmitted

[
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High

Programming

Cost
OpenMP’/
dvsm l'qe
Y
Low
Low High
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Galren speedup on an Itanium Cluster

100

. -8 Perfect

S

-4 —&— Galren parallel

e speedup vs serial
0.1

Itanium Nodes

[
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Outline —
Improving Systems 3 Ways

1. Larger processor

32bit

Processor — Itanium performance
" 2. Larger data space
; Larger — SMPs
Larger Data Larger — Interconnects
Processor _ Space Programs — DVSM

, 3. Larger programs
Ia'flrger in all — Portals and DRMs
imensions — Multiphysics, Multichem

L]
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en GI‘I Selces Architecture

m g S&TC e-business xSP etc
End=Users and Admin Staff

New classes of applications and Grid's
| Common GUI

]

|- 1
OGSA Autonomic Management Services

OGSA Grid Middleware

eWorkload eUtility eDisaster Services
] Globus Platform
Managemen' eCluster i
g Managemen eAutomation Recoveny Avaki Entropia...
[ .. | OCGSA Meta-OS Services OGSA Domain Servic|
ata :
. . Access / Resource Problem P Service
Clustering|  Policy Replication] Instrumentatior] Determination Logs Provisioning| ¢qjections
Install
De(;fz;i?en OGSA Infrastructure
Maintenancsl | | Discovery| Lifecycle {';Er'fie;’:gtf} Factory || HandleMap || Notification
Net JBOS EECETTYINN software WS-Security
- g LI ork Storage
z/OS AIX || OS/400| Linux || Windows| Storage Hpiux  Windows ork otorage
zSeries pSeries iSeries  z,p.i,xSeries xSeries Shark Sun Dell Cisco Veritas

&  Compaq Nortel
HP

— & WUPYIIYTIL 2UVULTZVUUV TSI WUl puIlauull
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Grid Portals Enabling Cluster Access

Unicore — Example of Grid
Portal — Joint project of:

From Workstations

Forschungszentrum Jilich
Pallas GmbH Unsafe Internet :i &

) {SSL/hups)
Deutscher Wetterdienst - Gateway (Site Al

Rechenzentrum der Universitat Authentication
Stuttgart

Le_! bniz-Rechenzentrum e y o
Munchen (TCP/http) .
Universitit-GH Paderborn WMottt

Authorization

University of Karlsruhe (TH),
Computing Center

Konrad-Zuse-Zentrum Berlin

Technical University of
Dresden

Data Transfer

*Other brands and names are the property of their respective owners
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Job Preparation §

| Job Management .

Clients (User's Workstation anywhers)

Job Monitoring

.

_ Gateway [Site B)

Authentication

UMICORE Server |
Authorization |

Job Management |
fz
i

Data Transfer

K
I
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DRMAA - GGF Working Group on

Distributed Resource Management
Dashboard Design Optimization (Ford, Visteon, LSTC)

Computer Engineer
Time Time

Manual 7*(5%4) 7*(57*2) /
Process = 140 Hrs =70 Hrs
LS-OPT 7*((16*2)+2) |7*(17*2)
Serial = 238 Hrs =14 Hrs

LS-OPT 7*((2*2)+2) |7*(1*2)
Distributed |=42 Hrs =14 Hrs
on 8
Systems

Time Formula:
Numlterations * ((RunsPerlteration * TimePerRun) + QueuingDelay)

[
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Key Messages

e Qverall, Itanium systems have made major
gains in performance

e Intel systems use is broadening
— Clustered systems installations

e Most people know Intel for HW components
— Processors, chipsets, interconnect
— Parallelism available at all levels

e Intel produces software tools too
— Compilers, performance, correctness tools

[
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