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What is a “Middleware”?

Machine A Machine B Machine C

Distributed applications

Middleware services

Network OS Network OS Network OS
services . services | services

Network
Source: Andrew S. Tannenbaum and Maarten van Steen. Distributed Systems, Prentice Hall, 2002.
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What is a “Middleware”?

[ Physical PC-Node MIRPA:

[ Network adapter - One-to-one communication (a/s, RT)
[ 1 Network switch : :

B (RT-)0S - One-to-many communication (a/s, RT)
3 (RT-)Middleware - Many-to-one communication (a/s, RT)

B (RT-)Application

- Many-to-many communication (a/s, RT)
- Message-based RT-middleware

' - Module exchange during runtime
- Deadlock avoidance

_ - Interfaces to RCP tools

- Different RT and non-RT “protocols”
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Zukunftige Problemstellungen

Linux RTAI Linux  RTAI Linux | RTAI
N — |
eth B GnoRLCt EirtatnO vnicO| = [rteth0 vnico| | [rtetho
W o T T
real-time network
Internet

A typical network setup for RTnet (Source: www.rtnet.org)
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Zukunftige Problemstellungen

Qnet

Process
E=T =T =y

Procass
Manager

(Source: www.gnx.com)
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How to Clarify Performance

First of all, a kind of formal proof is required in order to be
able to guarantee a maximum execution time for any
service handled by the middleware (a hard real-time ).

Put simply:
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How to Clarify Performance

First of all, a kind of formal proof is required in order to be
able to guarantee a maximum execution time for any
service handled by the middleware (a hard real-time ).
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Measurements on Different Software Platforms

Latency measurement local
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End of measurement
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Measurements on Different Software Platforms

Latency measurement distributed
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MIRPA: Connection to Matlab/Simulink
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MIRPA: Connection to Matlab/Simulink
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Robot Task
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MP Execution

W\

,Force_ Ctrl*

1L 1L

,Force_Sensor*

Request Devices

Y

Collect Answers

A
\

Check Stop Condition

—

Compute Joint Values

Joint-Control
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Software Architecture



Hardware Architecture



Summary and Conclusion

Good middleware solutions belong to the key aspects
for future robot control architectures!

Evaluating a middleware includes two parts:
- functionality
- performance

To compare different middleware concepts simple
measurement techniques that can be applied to every
system are required.

MIRPA is a solution of the TU Braunschweig and has
been designed for research and development purposes.
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The End!




