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Abstract

This tutorial will give a brief introduction of the emerging ATM technology. Then the problem
of applying ATM technology in designing distributed industrial plant control applications with
integrated real-time communication requirements will be considered. In particular, it first exam-
ines (1) the design space using current ATM service categories and their corresponding traffic
models, and (2) the mathematical and practical implications of the traffic models. It then presents
a taxonomy of the cell scheduling algorithms available to implement the service categories that
can provide performance guarantees in the ATM layer. Through this examination, the gap be-
tween what is usually assumed in research and what the actual ATM network will provide will
be made clear. It next shows how real-time communication can be mapped onto ATM service
categories, and demonstrates the limitations of ATM services. Schemes which can be employed
to overcome the limitations and some current research issues will be discussed. Finally, issues in
supporting the IETF QoS guarantee standards RSVP and Integrated Services over ATM will be
briefly presented. A comparison between the Internet style QoS guarantee and the QoS guarantee
required by distributed hard real-time systems will be drawn.
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*** A Much Simplified SONET OC3 FRAME.

270 bytes

10 bytes

(Section and Path Overhead) ATM Cell Payload

MITSUBISHI ELECTRIC RESEARCH LABORATORIES Chia Shen June 10, 1996 40



AAL5 PDU*
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*PDU = Protocol Data Unit
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A CBR channel with equal bandwidth reservation
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A real-time periodic channel

0 8 12 16

Example: Mapping Real-Time Periodic Communication onto rt-VBR

4 in cell time

To map to a rt-VBR channel:

PCR = link speed

SCR = 0.5 link speed
MBS = 4

CTD = end-to-end propagation delay

tau = (MBS-1)(1/SCR - 1/PCR)

Burst (message) interarrival time = MBS*(1/SCR - 1/PCR) + 1/PCR

Question:
* What is the impact on network utilization? (Depending on switch scheduling algorithm)
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