SEMINAR 4

NETWORK MODELLING

· What is network modelling?

· What can network modelling be used for?

· What other approaches can be used? (ART or SCIENCE?)

· Are computers required for network estimation?

NETWORK MODELLING
'PEN AND PAPER' BASED ESTIMATION - EXAMPLE

A Sheffield based company is expanding. This is to include a computer system in Sheffield and 20 terminals. 10 terminals in the Manchester office and 10 in Birmingham. Inventory, pricing, and customer information is to be stored on the system. Sales activity will occur throughout the day at both locations. The average order consists of 500 input characters and 100 response characters. The objective is for a 5 Second response time. Average processing time per order is 2.5 Seconds. Terminal operators enter 20 orders per hour on average, and peak at 30 transactions per hour. Which medium would you recommend, and why? 

Note:

i) Assume 10 bits per character

ii) The probability of k random arrivals in an interval length T is given by:

Pk(T) 
= 
(LT)k  x e-LT 
For k=1, 2, 3,.......
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Where:

L = Average number of transactions per second



T = Time interval being considered



k = Number of arrivals

SOLUTION

The line speed for 1 terminal

The total number of characters / transaction is:

500 + 100 = 600

The response time required is 5 Seconds.

Communications time is 5 - 2.5 = 2.5 Seconds

One terminal requires a path with a speed of

600/2.5 = 240 characters per second.

For 10 bits / character = 2400 bps (choose a 4800 bps line)

NETWORK MODELLING
'PEN AND PAPER' BASED ESTIMATION - EXAMPLE ONE Cont'd....

Number of terminals per line (shared line)

A peak of 30 transactions per hour per terminal

=  10 x 30 = 300
(5 per minute)




(0.083 per Second)

What is the probability of 3 terminals entering a transaction simultaneously?

P3(2.5)  =  (0.083 x 2.5)3 x e-(0.083 x 2.5)  = 0.0012
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i.e. 1.2 in every 1000 will have a response time greater than 5 Seconds ( 5 + 2.5 = 7 Seconds Maximum)

NETWORK MODELLING
A BRIEF OVERVIEW OF COMNET III & OpNet
The main components of Comnet III & OpNet are:-

· NODES

· LINKS

· ARCS

· TRAFFIC SOURCES

· REPORTS

