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Overview

The PEAC End Station provides the performance evaluation and performance tool
developer communities access to the Leadership Computing Facility (LCF) systems

Consortium goals

System e Evaluate the performance of LCF systems using standard
evaluation and custom micro-, kernel, and application benchmarks

e Determine efficient usage techniques and identify and
characterize system performance issues

SEElelingkal=l o Port performance-related tools and system infrastructure to
tools LCF systems and make them available to Oak Ridge
Leadership Computing Facility (OLCF) and Argonne
Leadership Class Facility (ALCF) users

e Further develop the tools to take into account the scale
and unique features of LCF systems

Elafelgnl[e=N o Validate the effectiveness of and further develop
modeling performance characterization and prediction methodologies
for LCF systems




Overview (continued)

Consortium goals (continued)

SJAEUNEE o Analyze and help optimize performance of current and

analysis and candidate LCF application codes
optimization

Eaieldnki=8 o Provide access to other performance researchers who are

and interested in contributing to the performance evaluation of
application the LCF systems or in porting complementary performance
community tools of use to the OLCF user community

support  Provide access to application developers who wish to

evaluate the performance of their codes on LCF systems

All of this must be accomplished while adhering to the
“Golden Rules” of the PEAC community:

* Low visibility (no production runs!)
 Open and fair evaluations
* Timely reporting of results



Status as of September 1, 2010
15 active ALCF users, 52 active OLCF users

 System performance
evaluation (9)

* Application performance
analysis and
optimization (27)

* Application performance
modeling (7)

 Performance tool
development (32)

 Performance-related
system infrastructure
development (12)

many working in multiple areas

« XT5: 15,000,000
processor hours out of an
allocation of 25,000,000
hours

* BG/P: 4,400,000
processor hours out of an
allocation of 8,000,000
hours

since January 1, 2010

 Two journal articles

* Eight proceedings papers:
2 CUG, 21ICS, 1 PPoPP,
3 SC10

* More than 20 oral and
poster presentations

* Eight code releases

* One Ph.D. dissertation
appearing since January 1, 2010



Subsystem evaluations

GStencils/s

Aggregate Shared Read Performance

OJaguar
4500 @frankiin
BThund |
000 Gpaesi
3500 BJacquard
OcColumbia
£3oou BIntrepid
E 2500 @Surveyor
& 2000
2
2 1500 -
<
1000
500 -
o_
16 64 256
Concurrency
I/0 performance characterization [LBL]
Finite difference Laplacian stencil benchmark
3.00 — 27pt Performance 8.0 — 27pt Power Efficiency —
2.75
2.50 [ 7.0 —
295 auto-tuned CSE 2 auto-tuned CSE
. auto-tuned reference % 6.0 | auto-tuned reference —
2.00 <
1.75 850
1.50 4 40
1.25 g
1.00 §3‘°
0.75 gz.o
0.50 WLI Lo m
0.25 '
0.00 ﬂ‘ll‘ﬁm 0.0 I:D
§ 2 § & 2 g 2 E 2 5 & 2 g ¢
1] 54 5
- AR A - =8 £ 5 5 a8 ¥
£ 3:¢f3 23 fdfe®
(&) o S (&) o 5
Performance impact of auto-tuning [LBL]

Bandwidth (MB/s)

9.00E+03 ~+1core
8.00E+031 P s i)
7.00E+031 2 cores
6.00E+03 4 cores (1 socket)
5.00E+03
4.00E+03 8 cores (2 sockets)
3.00E+03
16 core (4 sockets)
2.00E+03
1.00E+03
0.00E+00 . ‘ . . ‘ :
1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08 1.E+09
Working Set Size (MB)
L1 region L2 region L3 region  Main Memory region

Effect

100000
10000
1000

100

MBytes/second

10

0.1

of dual- to quad-core upgrade on memory
hierarchy bandwidths [SDSC]

Bidirectional Bandwidth (MPI)

X1E: 0-8 (2 modules)
XT4-dualcore: 0-1 (2 nodes, SN)
XT4-quadcore: 0-1 (2 nodes, n2N1d1)
XT5: 0-1 (2 nodes, n2N1d1)

BG/P: 0-1 (2 nodes, SMP)

Ixeon w/gigE:IO-z (2 nodes)i

i

' L L

10 100 1000 10000 100000

Amount of Data Sent Each Direction

MPI performance evaluation [ORNL]

1e+06

1e+0



Application analyses and benchmarks
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Application porting and optimization
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Tool developmen

TAU graphical display of profile data
by thread (Univ. Oregon)

Visualization of
point-to-point
communication
topology collected
with mpiP

(LLNL, ORNL)
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Tool development
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