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Motivating Example Application
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 Simple CCM application from avionics mission computing

* Representative of other distributed real-time applications

« Components are connected flexibly via ports

* In other work we’ve looked at configuring real-time aspects
— E.g., RT-CORBA policies, thread pools from within CCM

* In this work we look at real-time bounds on system start-up
— Affects how we view assembly and deployment stages
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« Classical assembly and deployment approach using DLLS, XML parsing

e Problems: no DLLs or SO libraries on VxWorks, time to load, parse
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Static Configuration
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To fit within stringent system initialization bounds, need to rethink lifecycle

— Move as much off-line as possible while preserving config flexibility
— Use static linking to “load” implementations, drivers to configure
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Experiments

Used example application with dynamic vs. static approaches
— Dynamic composition: on-line DLLs and XML parsing

— Static composition: off-line parsing, on-line init drivers
Compare performance of static & dynamic configuration
ldentify most important sources of performance difference
Tests were run on a single machine

— Pentium IV 2.5GHz CPU, 500MB RAM, 512KB Cache

— OS was Linux (with KURT 2.4.18 patches applied)

e Supports DLLs for dynamic configuration approach
» Offers good predictability for performance comparisons

— Experiments used CIAO 0.4.1/ TAO 1.4.1/ACE5.4.1
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Time for Assembly

Log scale used for plots

Without RT features

— msec vs. 100s of msec

— 2 orders of magnitude

With RT features

— Fixed additive
overhead

— Greater relative hit at
lower orders of mag.

Difference attributed to
— Loading DLLs
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Most significant contributor Samples
to performance difference
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Component Server Creation Time
e 2nd largest

contributor to o
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Home Creation Time
* Less expensive than
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Container Creation Time
e Two containers for RT

versions of tests ; | | | | | |
. Dynamic RT-CIAO  +
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— Relative to assembly,
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Component Creation

e Also small contribution
to total overhead

 |Interesting inversion:
static non-RT CIAO
takes longest

— “In the noise” where
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Connection Establishment Time

e Again a minor
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Concluding Remarks

« Static configuration improves performance

— At a cost of less run-time flexibility

— Does not depend on DLLs: works on VxWorks
 Major differences due to DLL loading, XML parsing

— Concentrated in application assembly, server creation
 Static configuration still parses XML, off-line

— Specification driven generation of on-line drivers

— Gets many of the most important benefits

— Without paying for the most expensive mechanisms
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