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¾Parallel architectures are enforcing the need of 
managing parallel software efficiently
ÅSw design, programming, compiling, optimizing, running

¾Need to provide application-behavior feedback to 
compiler/linker to enable advanced optimizations
Åe.g., L1 instruction cache opts through procedure remapping
¶Monothreaded application: locality features (call graph)

¶This simple information can be easily available, e.g. GNU GCC

¶More sophisticated information is still not widely available

¾ The behavior of a parallel (multithreaded) application 
is harder to profile
ÅMultiple concurrent, interacting execution activities with possible 

dynamic activation
ÅInteraction typically mediated by the Operating System
ÅComplex applications Ą runtime profiling Ą overhead, probe eff.
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¾ Challenge: profile multithreaded (MT) applications 

Åenable the extension of existing feedback-directed compiler/linker opts, and, 

possibly, the design of new ones

¾ Desiderata:

ÅEasy to perform: Gprof-like user interface

Åcollect simple (ñGprofò-like) stats on a per-thread basis

ÅAdditional intra-thread stats

¶Usage of synchronization mechanisms/API

ÅCollect inter-thread stats

¶Execution ordering (cooperation)

¶Blocking relationship, blocking time (competition)

¶Idle time (competition for Hw/Os resources)

ÅLow overhead

¶Enable profiles from real-execution

¾GPROF intro

¾Extensions for multithreading

¾OS activity

¾Synchro-tracing

¾Results
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¾Gprof capabilities
ÅFlat-profile: time profile of functions
¶Not very precise and not suitable for parallel applications

ÅFunction call graph
¶Locality 

ÅBasic block execution count
¶Quite expensive in terms of overhead

ÅModular approach: 
¶Selectable profiling level: overhead vs. detail

ÅUsage:
¶Compile programs (or modules) with a special GCC flag (-pg)
¶libraries

¶Execute the application Ą profiling output file 
¶Gprof tool to analyze the output

index % time self children  called     name

[1] 100.0    0.00 0.05         start [1]
0.00 0.05    1/1    main [2]
0.00 0.00    1/2    on_exit [28]
0.00 0.00    1/1    exit [59]

--------------------------------------
0.00 0.05    1/1    start [1]

[2] 100.0    0.00 0.05    1    main [2]
0.00 0.05    1/1    report [3]

--------------------------------------
0.00 0.05    1/1    main [2]

[3] 100.0    0.00 0.05    1    report [3]
0.00 0.03    8/8    timelocal [6]
0.00 0.01    1/1    print [9]
0.00 0.01    9/9    fgets [12]
0.00 0.00   12/34   strncmp <cycle 1> [40]
0.00 0.00    8/8    lookup [20]
0.00 0.00    1/1    fopen [21]
0.00 0.00    8/8    chewtime [24]
0.00 0.00    8/16   skipspace [44]


