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_ Outline

€ Processors Tested

¢ Operation modes: 32bit, compatibility \
and 64bit

¢ Test environment and list of used
applications

€ Benchmark comparisons for the
different applications

¢ Power consumption benchmark

g

Summary & Outlook
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B Processors 3F

¢ AMD Athlon 64 and Xeon test have been made on single processor
machines, all other tests have been made on dual processor machines

= up to 4 processes in parallel possible on dual-core machines

Opteron 244
Opteron 265
Opteron 246
Opteron 246HE
Opteron 270
Opteron 248
Opteron 275
Opteron 250
AMD Athlon 64 3500+
AMD Athlon 64 4200+

Xeon

Xeon

Xeon

Xeon
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n modes for 64bit processors #

¢  32-bit legacy mode (32/32):
¢  processors will act like any other IA32 compatible processor

32-bit OS and 32-bit applications

*€c

not possible to use flat memory addressing above 4GB and additional General Purpose Registers (GPRs)

€

¢ Compatibility mode (64/32):
¢ intermediate mode using 64-bit OS and 64-bit drivers

enabled to support both 32-bit and 64-bit applications

“€c

each 32-bit application limited to 4GB memory (imposed on per-process level, huge improvement to 32/32)

*€c

~€c

Full 64-bit mode (64/64):

¥  64-bit OS and 64-bit applications recompiled to take full advantage of the various
enhancements of the 64-bit addressing architecture

7 single application can have a virtual address space up to 40-bits (| TB of addressable memory)

access to full physical memory range and access to new GPRs as well as expanded GPRs

*€c
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= Test environment 3F
¢ Scientific Linux 3.03/3.04

€ OSCAR: GEANT 4 based CMS detector simulation (OSCAR 3 7 0)

b

€ available in 32bit and 64bit versions

¢ CMS specific OO applications:

& ORCA: CMS OO reconstruction program (ORCA 8 7 5)

¢ 32bit applications =» port to 64bit not available yet

= only running modes: (32/32) and 64bit compatibility mode (64/32)

[

¢ General HEP applications:

¢ ROOT 4.02/00 for 32bit and 64bit, recompiled for 64bit using gcc 3.2.3
from SL 3.04 ("configure linuxx8664gcc”)

€

PYTHIA 6.227 for 32bit and 64bit, recompiled for 64 bit using g77 based
on gcc 3.2.3 from SL 3.04
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-est applications 2

& ROQOT: stress benchmark

N

€ PYTHIA: generate 100,000 SUSY events at Vs=14TeV

¥  PYTHIA mainé5.f example: compiled with O2 option (g77 -O2 -o mainé5 mainé5.f pythia6227.0)

€ OSCAR: simulate 300 single pion events of pr=50GeV

¢ ORCA: digitize OSCAR output (writeAllDigis) and reconstruct them (writeDST)
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Pythia (100,000 SUSY Events)
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§ 20% performance boost from (64/32) to (64/6
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€ No performance drop when running 4 processes in
parallel
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INTROOT Stress F

ROOT Stress
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¢ Very small performance drop of 1.6% when running 4
processes in full 64bit mode in parallel

¢ 6% slower in compatibility mode (64/32) compared to (32/32)
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Opterons run 40% faster in (64/64) mode compared to (32/32)

Xeons only gain 20%

Opteron 250 runs in (64/64) 2.4 times faster than our current worker nodes (2.4 xeons in (32/32))
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OSCAR (300 single pion events: p;=50 GeV/c)
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¢  Scales well with increasing number of parallel processes= C
/O intensive
& Performance drop only 0.9% / 2.2% I 1.6% for 265 / 270 / 275
parallel
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$ 4% slower in compatibility mode (64/32) compared
to (32/32)

het
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7 ORCA Digitization

&

het

ORCA Digitization (300 single pion events: pr=50 GeV/c)
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Performance drop 0.6% / 3.3% / 2.8% for 265 [ 270 [ 275 for
4 processes in parallel

= |ncreased I/O activity ?
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# 15% slower in compatibility mode (64/32) compared
to (32/32)
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ORCA (DST) (300 single pion events: p:=50 GeV/c)

4 oo [ [ | [ (64/32)x1
£ 0.60 | || | M (64/32)x2
S (64/32)x3
I | i | (64/32)x4
€ Performance drop 1.4% / 8.8% / 21.8% for 265 / 270 / 275
for 4 processes in parallel
= very |/O dependent and Big Memory Foot print
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_onsumption benchmark #

¢ Complicated to achieve meaningful power consumption
benchmark, requires equal measurement conditions

¢ power connection, measurement device, etc.

€ measurement done using endless loop of T calculation and “dd”
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¢ Dual-core consumes N
almost the same W
electricity for twice the d
computing power e
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ary & Outlook

¢ Todays 32bit applications can be executed by the
tested 64bit machines without porting, either in
32bit mode or in 64bit compatibility mode. This
allows for a transition to this platform with smal
risk of incompatibilities.

¢ The 64bit architecture promises a big increase in
computing power for ported applications

¢ Dual-core processors provide almost twice the .-
computing power compared to single-core l [ E
processors at the same electricity consumption | - MU
and cooling needs. Also multicore processors are o
expected to be available soon.

ARREER
(]

lllll
uuuuuu

¢ The ongoing benchmarks show a significant
advantage of dual-core 64bit processors for large
scale high-performance computing facilities for
high energy physics
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