•0

Broadband Integrated Services Digital Network Planning

Zhigang Qin, Felix F. Wu, Wendy W. Wang, Paul M. Aoki, Tetiana Lo

Department of Electrical Engineering and Computer Sciences University of California at Berkeley

March 10, 1995 •1

Dynamic BW allocation

Planner

Physical network design

Logical network design

Call admission control

Cell Control: drop cells minimize network cost

minimize total delay

guarantee QoS, max profit

traffic policing and control

Long Term

Short Term

Real Time

Traffic prediction

B-ISDN Network Planning

•2

Planning Control Flow

Costs Physical Logical Simulation traffic network design network design (Ptolemy) requirement

evaluation

Performance

•3

. . .

AAL

ATM Host Interface

ATM Switch

ATM Switch

To other switches

To other switches

To other switches

Simulation architecture

Traffic Source

Traffic Source Traffic Source

Simulator Architecture

•4

• Traffic Models — Data — Audio — Video • Switch Model

— Output queueing • Routing Control — Least hop count and depth-first search • Admission Control — Effective bandwidth

Current Implementation

•5

.

Control information flow cell flow

Each buffer has three different queues for high, intermediate, and low priority cells.

routing/topology table

admission control

Non-blocking switch fabric

1

N

1

N

Switch Models

•6

ATM Simulation Library

•7

Traffic Source Model

•8

Network Topology

•9

.

0 20 40 60 80 100 120 140 160 400

500

600

700

800

900

Video Buffer Size

Max. Data Queue Length (cells)

Maximum data queue length vs. video bufer size

Audio Buffer Size = 20 Cells Audio Buffer Size = 30 Cells

Simulation Results -- Effect of buffer size

•10

.

20 40 60 80 100 120 140 160 0

0.4

0.8

1.2

1.6

2

Video Buffer Size (cells)

Avg. Video Cell Loss Rate (%)

Average video cell loss rate vs. video buffer size

Audio Bufer Size = 20 Cells Audio Bufer Size = 30 Cells

Simulation Results -- Effect of buffer size

•11

20 40 60 80 100 120 140 160 0

0.05

0.1

0.15

0.2

0.25

Video Buffer Size (cells)

Avg. Audio Cell Loss Rate (%)

Average audio cell loss rate vs. video buffer size

Audio Bufer Size = 20 Cells Audio Bufer Size = 30 Cells

Simulation Results -- Effect of buffer size

•12

Maximum data queue length vs. audio coefficient

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 400

600

800

1000

1200

1400

Audio Coefficient

Max. Data Queue Length (cells)

Video Coefficient = 0.01 Video Coefficient = 0.1

Simulation Results -- Admission control

•13

Average audio cell loss rate vs. audio coefficient

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0

0.2

0.4

0.6

Audio Coefficient

Avg. Audio Cell Loss Rate (%)

Video Coefficient = 0.01 Video Coefficient = 0.1

Simulation Results -- Admission Control

•14

Average video cell loss rate vs. audio coefficient

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0 0.2

0.4

0.6

0.8

1

1.2

Audio Coefficient

Avg. Video Cell Loss Rate (%)

Video Coefficient = 0.01 Video Coefficient = 0.1

Simulation Results -- Admission Control