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Performance on Real Time Systems

The Problem... Benchmarking Suite

e The Subaru Software Development team (SSD) is migrating their
software for the instrument control systems from C/C++ to Python.

e There are a lack of performance comparisons directly between the
two languages.

e |Information on performance impacts from migrating code Is necessary
to determine where and when migration is feasible.

My Project

= \Write performance benchmarking software in both C/C++ and

Python.
e Execute software on Subaru’s Real Time System (AO188RTS) and CvsPy Benchmark Interface
record and compare the runtimes. - Searching - Ray Tracing
= Construct a Wiki page on Subaru’s Wiki to present an analysis on : : _—
the data available at any time to the software development team. = Sorting = Binary Tree Building

e String Reversal e Binary Tree Traversal
Why Pyth O n7 = Vector Normalization e Multi-Processing

e Matrix Inversion

C++ Code: Python Code:

Testing Environment
AO188RTS

Subaru’s Real Time System for Adaptive Optics.
e Dell PowerEdge 6650
e 4x Intel Xeon 2.0GHz CPUs

Compiled VS. Interpreted

e C++ is a compiled language. = Python is an interpreted e RedHawk Linux v4.2.2 Real Time OS
e Code is translated from a language. e GCC V346
human readable text form into = Code Is translated Into a
an executable form that a machine readable form during = Python v2.3
machine can read. run time by an interpreter
e Compiled code is hardware  application.
specific. e |Interpreted code can run on
any platform with the interpreter
Installed.

CIAQ

The Akamai Internship Program is funded by the Center for Adaptive Optics through its National Science Foundation Science and Technology Center grant (#AST-987683).

Internship Site: Subaru Telescope
(Akamail Internship Pregram)
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litter - an unwanted variation in run times that can :
; : W : M t -
cause many issues on time critical real time systems. . e run time @ Python litter
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Conclusions

e Python ran an average of 4x slower than C++ In averaging
all test results.

« Jitter I1s more important for real-time applications than average
execution times.

e Mathematical and memory intensive algorithms suffer in
Python.




