pe— 5 weae

Tode

+ Uphesd alickes

+ Compe

wan lick (hat ather groups)

+ Varification lide (mmphasa
benchmarks)

+ Risk {reaybe, ot idoed for]



libmsr

Tools and Components for
Memory and Power Profiling

Barry Rountree (LLNL-CASC)
Martin Schulz (LLNL-CASC)
David K. Lowenthal (UArizona)
Peter Bailey (UArizona)
Tapasya Patki (UArizona)






sp-mz, 4500W power bound

Seconds
= Max power per processor

- Best configuration

Nodes (8-32)

Cores (4-16)

Processor Power Bound (Watts) (51, 65, 80, 95, 115)



sp-mz, 4500W power bound

/dev/cpu/X/msr

Intel’'s Running Average
Power Limit (RAPL)

Energy measurement (DRAM, CPU)
Power caps (CPU, maybe DRAM)

Table 14-2. RAPL MSR Interfaces and RAPL Domains

Domain | Power Limit | Energy Status Policy Perf Status Power Info
(Offset 0) (Offset 1) (Offset 2) (Offset 3) (Offset 4)
PKG MSR_PKG_PO | MSR_PKG_ENER | RESERVED | MSR_PKG_RAPL_ | MSR_PKG_PO
WER_LIMIT GY_STATUS PERF_STATUS WER_INFO
DRAM | MSR_DRAM_ | MSR_DRAM_EN | RESERVED |MSR_DRAM_RAPL | MSR_DRAM_P
POWER_LIMIT | ERGY_STATUS _PERF_STATUS OWER_INFO
PPO MSR_PPO_PO | MSR_PPO_ENER | MSR_PPO_P | RESERVED RESERVED
WER_LIMIT GY_STATUS oLIcY
PP1 MSR_PP1_PO | MSR_PP1_ENER | MSR_PP1_P | RESERVED RESERVED
WER_UIMIT GY_STATUS oLicy




Requires ...

msr kernel module
creates /dev files

3500
root
rw perms on /dev file
one-time setup 2500W

trusted users
root exploits exist

rzzin, mg.C.8 single processor over 64 processors with unbounded and 50 power bound
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Normalized Power

rzzin, mg.C.8 single processor over 64 processors with unbounded and 50 power bound
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Normalized Power

rzzin, mg.C.8 single processor over 64 processors with unbounded and 50 power bound
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Temperature(C)

45

Linpack Socekt0 Temperatures
3 Linpack Tasks & 1 Read Task

| Current features Future plans
{1 RAPL Turbo | Uncore counters
1 PEBS CPUID '
| mEu kL L
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: wamr“
Challenges B —
Development of safe msr kernel module | —_ o
Maintenance of out-of-kernel module ot

Time(s)




