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EXTENDED HARDWARE PERFORMANCE MONITORING
o Monolithic PAPI Classic o Multicore Challenges
LOW-LEVEL HIGH-LEVEL
« Portable interface to cpu hardware performance counters « Architecture dependent ‘native’ events can be qualified SER AP] RAP)
« High-level user and Low-level tool APIs per core or bus agent
« Widely used for over 9 years « Can provide important details on shared resource
contention
o Component PAPI

« Research underway to abstract these details into a
« Recognizes availability of performance counters in other portable API PAPI FRAMEWORK LAYER
subsystems « User-definable derived events

+ Network fabrics - e.g., % bus cycles for data transfer to/from Core 3
« Thermal/power monitors DEVE PE DE%KER DE L PER

« External GPUs
PAPI COMPONENT | PAPI COMPONENT PAPI COMPONENT
(NETWORK) (THERMAL)

« Restructures Monolithic PAPI into a
PAPI architecture extended to multiple counter domains

framework/component architecture
SCALABLE AUTOMATED PERFORMANCE ANALYSIS ANALYSIS OF LARGE-SCALE APPLICATIONS

¢ SCALASCA (SCalable performance Analysis of « Example: SCALASCA and PAPI applied to WRF
.. User | Compiler | MPI | OpenmP | PGAS ..
LArge SCale Applications) weather prediction code

« Simultaneous monitoring of multiple components from a
common APIL

Event adsptors ot various types ofinstrumentation

« Successor of the long established KOJAK project + 1600-processor run on Mare Nostrum in Barcelona, Spain

« Designed to efficiently analyze the performance of highly Run-time Management m « Structure of land-water surfaces easily visible in CUBE output
- Measurement acaisition for processes and threads Metric . ) X
parallel applications « e.g., L1 cache hits correlate with land area in Europe
« Automatically detects inefficient behaviors Back-end processing for racing and profiing m C SCALASCA Kincludes i .
« Highlights opportunities for performance Profiling Tracing Tracing s « Current CA work includes incorporating
improvement s network counter information from Component PAPI
« Creates profiles with wall-clock time, communication A schematic view of SCALASCA's measurement system for analysis of execution patterns
metrics, and a rich choice of hardware counters available
via PAPI
Instrumentation

« Searches parallel event traces for execution patterns
indicating inefficient behavior using timing relationships
between performance-relevant events
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Measurement

« Quantifies pattern significance for all program phases
and system

« Employs parallel trace analysis for higher degrees of Execution on Local trace
scalability parallel machine files

« Flexible and scalable GUT for presentation of results ~ — — — — — —— — — —— — —
. Analysis
« Successfully employed for profile and trace analysis on up

t0.22,000 processors Parallel analyzer Global result
« Currently MPI-1 only; more programming models in

development

PAPI and SCALASCA profile analysis of a1600-processor run

The overall analysis workflow of SCALASCA of WRF on MareNostrum

MORE INFORMATION:

SciDAC

Scientific Discovery through Advanced Computing > http://icl.cs.utk.edu/papi/
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