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I!ul!m Memory Instrumentation




P E R (. Memory Instrumentation Features

& Finding memory access instructions
—Iloads, stores, prefetches

& Builds on Arbitrary Instrumentation

& Decoded instruction information
—type of instruction

—constants and registers involved in computing
 the effective address
* the number of bytes moved
—avallable in the mutator before execution
& Memory access snippets
—effective address in process space
—byte count

—avallable in mutatee at execution time






I!ul!m Structure of SIGMA Data Collection




{: Representing Program Execution

&5 Capture full execution behavior
—Record all basic blocks and memory addresses
—Produces large traces (due to looping)

& Trace compression
—Maintain pattern buffer
—Scan for repeating patterns
e Extract memory strides
—Repeat algorithms for nested loops
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& Performance Monitoring Hardware
—Auvailable on most modern microprocessors

—Consists of registers that record data about the processor’s
function
* Event counts
« Data and instruction addresses for an event
* Pipeline or memory latencies
—Control registers for configuration and control
& Performance Application Programming Interface

—The purpose of the PAPI project is to design, standardize
and implement a portable and efficient API to access the
hardware performance monitor counters found on most
modern microprocessors. B

—Parallel Tools Consortium project
* http://www.ptools.org/







PAPI 2.1 Release




P E R ( PAPI: Current Research

& Validating PAPI measurements

& Investigating tradeoffs between accuracy and efficiency of

using performance monitoring hardware in counting vs.
sampling modes

& Reducing PAPI overheads

& Investigating new hardware performance monitoring
features (e.g., event qualification by data and instruction
address, collection of latency data) using PAPI
programmable events

& Dynamic instrumentation via dynaprof (uses dyninst to
Insert PAPI probes into executable image)



PERC SvPablo - Main Features

& Graphical performance analysis environment
—Source code instrumentation
—Performance data capture, browsing and analysis
—F77 / F90, HPF and C language support

& Performance capture features
—software-based instrumentation (default)

—hardware performance counter data optional, via PAPI
Interface

—statistical summaries for long-running codes

—option for real-time data transmission via Autopilot sensors
&5 Supported platforms

—3Sun Solaris, IBM SP, SGI Origin, Compaq Alpha

—Linux ( 1A-32 and I1A-64 )



PERC SvPablo Architecture
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SvPablo GUI: Source Line Performance
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Detailled HW Performance Data In
SvPablo
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I!ul!m SvPablo: Status and Futures
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int main() {
i nt a[ 10];

for(int i=0;i<10;Ii
a[i]=i*i;
return O;
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P E R C Relative Performance Improvement
5 = S IS e (Using Preprocessor Build with ROSE)

Scaling of Array Statement Abstraction
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P E R ( TAU: Performance System Architecture
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PER C TAU: PDT Architecture and Tools
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PER C TAU: Results from EVH1
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Performance Assertions




Performance Assertions: Goal




Performance Assertions: Initial
Implementation




