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Motivation

e Increasing CPU speeds and densities places greater importance on
— Thermal health and management
— Power consumption

e Higher processor counts make communications metrics more
critical:

— Bandwidth

— Latency

— Dropped packets
— Bytes transferred

e Industry—standard interfaces don’t exist to measure these metrics

e Hybrid machines require simultaneous access to multiple
processor—counter substrates
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Monolithic “PAPI Classic”

Low—Level High—Level
User API User API

Portable are linked with
hardware— low—level
hardware— a monolithic
specific code... library.
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Component PAPI
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Multiple measurements

e HPCC HPL benchmark on Opteron with three performance metrics

— FLOPS; temperature; network sends/receives
e Temperature is from an on-chip thermal diode
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Two different nodes show different characteristics.
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FLOATING POINT INSTRUCTIONS

FLOATING POINT INSTRUCTIONS
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HPC Challenge FFTE: fft235 Node 5
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HPC Challenge FFTE: fft235
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PAPI-C Multicore temperature measurement

Temperature Monitoring with One Thread

65 T T T T T
COREQ) —+—
) R CORE1—x—
FEEEEEEEE
60 EESEESS RS EES RS ESAESBERESEEEN CORE2 —#— —
(FEEEEEEEEEEEEET]
I ul CORE} —8—
1|¢|¢|t|ta¢l¢| GF'L”
55 -
TH CPU2

SYSTEM TEMP

& g
w

Both cores of a dual—-core chip warm when one
thread executes, while a second chip on the same _
node stays cool.
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PAPI-C Multicore temperature measurement

Temperature Monitoring with Four Threads
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Conclusions

e Monolithic PAPI 3.6.1 released July 2008
— CPU counters only

— Maintenance support

e Component PAPI 3.9.1 released November 2008
— Up to 16 simultaneous components
— Ongoing development

— Components for
e ACPI
e LM-Sensors
e Myrinet MX
e More...
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Contact

Dan Terpstra

UTK Innovative Computing Laboratory
terpstra@eecs.utk.edu

For more information

http://icl.cs.utk.edu/papi/

— Software and documentation
— Reference materials

— Papers and presentations

— Third-party tools

— Mailing lists
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