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Limitations of CORBA for Real-time Systems

e Limitations

— Lack of QoS
specifications

— Lack of QoS
enforcement

— Lack of real-time
programming
features

— Lack of performance
optimizations
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Research Problems: Meeting QoS Requirements
o e, e Design Challenges
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o NETWORK

1) CLIENT MARSHALING

5) THREAD DISPATCHING

2) CLIENT PROTOCOL QUEUEING  6) REQUEST DISPATCHING

3) NETWORK DELAY

7) SERVER DEMARSHALING

4) SERVER PROTOCOL QUEUEING  8) METHOD EXECUTION

demultiplexing

— Reducing presentation
layer overhead

— Maintaining small footprint
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The ACE ORB (TAO)
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Research Contributions: TAO Optimizations
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Research Contributions: [IOP and Demux Engines
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Optimizing Operation Dispatching
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e Incoming
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requests
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servant
operation

Goal is to
minimize
dispatching
overhead
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Using GPERF to Optimize Operation Dispatching
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Demultiplexing Performance Results
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Optimization Principles

Number

Principle

1

Optimize for the common case

2

Eliminate gratuitous waste

3

Replace inefficient general-purpose

methods with efficient special-purpose ones

Precompute values, when possible

Store redundant state to speed up expensive operations

Pass information between layers

Optimizations for cache

e G. Varghese, SIGCOMM’'96
e Clark:90, Abott:93 — ILP
e Peterson:96 — Outlining

Related Work

e Clark:89 — Header prediction
e Peterson:94 (PathFinder), Engler:96 (DPF),
Mahesh:95 (packet filters)
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Throughput Comparisons
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