M

I

T S

U BIS

HI

E

LE CT

RIC RESEARCH LABORA TORIESC

h i a Sh

e

n J

une 1

0 , 199

6 1

MITSUBISHI ELECTRIC RESEARCH LABORA TOR IES Chia Shen June 10, 19962

MITSUBISHI ELECTRIC RESEARCH LABORA TOR IES Chia Shen June 10, 19963

MITSUBISHI ELECTRIC RESEARCH LABORA TOR IES Chia Shen June 10, 19964

MITSUBISHI ELECTRIC RESEARCH LABORA TOR IES Chia Shen June 10, 19965

MITSUBISHI ELECTRIC RESEARCH LABORA TOR IES Chia Shen June 10, 1996 6

PLC Fieldbus

Control bus

PLC PLC

Data logger

Gateway OPS

EWS EWS EWS

Report-generation

Maintenance

Sensors / Actuators

Loop control

� � �

Information management

General purpose LAN

� � �

Post-analysis

Operating

Information layer Control layer

ITV

Video monitor

Analog cable

�

OPS

ATM switch ATM switch

ATM switch

ATM switch

Management

Data logger

Maintenance

Servers MM

Sensors

and Actuators

OPS OPS

Network and/or destination

Network and/or destination

Are you keeping your promise?

Do nothing Yes Constrained No Do something

Open Loop Control

Greedy I want to send all of it.

Congested?

Slow Down

Yes No Speed up throttle/credits data data

Closed Loop Control

User traffic source

User traffic source

I promise (x, y, z)

Switch Control Processor

SAR SAR

Workstation/PC Workstation/PC

Processes Processes

Traffic Shaper and Scheduler

Segmentation and Reassembly

SONET framing

Switching

Traffic Policing

Cell Scheduling

DEMUX MUX

ATM NIC Segmentation and Reassembly

VC Traffic parameters and QoS spec

(UNI UPC)

Routing CAC

Loss Tolerance

Tolerance

Delay RT

0 0

Voice

Video

Data

Data

6 5 4 3 2 1

6 5 4 3 2 1

6 5 4 3 2 1

6 5 4 3 2 1

6 5 4 3 2 1 into the bucket.

6 5 4 3 2 1 a cell a cell a cell

a cell a cell a cell t_3

t_4 t_6 t_7 t_1 t_2 conforming non-conforming conforming

non-conforming non-conforming non-conforming

Every conforming cell addes 4 units of water

drop size = 1 bucket size = 6

1/PCR = 4

*** A Much Simplified SONET OC3 FRAME.

270 bytes

10 bytes

(Section and Path Overhead) ATM Cell Payload

AAL5 PDU*

98 bytes

User data SAR PDU

ATM Cells

38 bytes PAD

8 bytes trailer

5 bytes header

5 bytes header

5 bytes header

48 bytes

48 bytes

48 bytes

48 bytes

48 bytes

48 bytes

*PDU = Protocol Data Unit

A CBR channel with equal bandwidth reservation

0 2 8 6

Real-Time Periodic Communication is not necessarily CBR

4 ........

Issues to be considered:

* CTD * Deadline < period

A real-time periodic channel

0 8 12 16

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)