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Performance Evaluation of Fully Interconnected ATM Switch
(Part I: The Simulator Design and Implementation)
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ABSTRACT

This paper is the part 1 of research results on the performance evaluation of fully interconnected ATM switch,
and discusses the design and implementation of a simulator for the performance evaluation. The developed simu-
lator was designed in order to evaluate the performance of a small-sized switch with the structure of fully
interconnected ATM switch type. In the simulator we used bursty traffic model in order to incorporate the bursty
nature of traffic carried in ATM networks and also used uniform random traffic model to evajuate performance in

non-bursty and mixed environments. To provide various simulation environments, we considered both uniform and
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nonuniform oulput distribution such as hot-spot distribution, point-to-point distribution efe. for output port

address selection. So far, many papers were presenfed f

or the performance evalution of several types of ATM

switch structure and traffic control schemes. However, research resulls are rare with respect o the simulation

models or tools for the performance cvaluation of the system or the schemes. Therefore, 1l s oxpected that this

paper can be used as a tool for the effective performance evaluation of ATM nodes and as a reference for the

development of a simulator.
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For each input port,
Generate a random number x |
if(p>=x) [

Generate a cell; |
Include it in the arrival event; ’
Determine the output port;

else
Return;

end if.

gl 2. kul rgusxl \ﬂxg ety ! =
Fig 2. Random Traffic Generation Algorithm
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r For each input port,
Calculate a rate (ie., the value of p and q);
Generate a random number x;
if (x<rate)
Stay in the same state;
else’
Move to the other state;
end if {
If in the idle state, no cell generation; |
Else  /* active state %/
Generate a random number gen_rate;
if (active state && (gen_rate=<a))
Generate a cell;
Include it in the arrival event; !
Determine the output port; !
end if
End |f

— i
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Fig 3. Bursty Traffic Generation Algorithm
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Get a prob a random number between 00 and 1.0; |
if(prob <= hot_spot_ratio} then |

Destination port is the last port; i
Otherwise \
Select one port at random;

WRetum the port;
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| Initialize system variables;
ldO‘loop(for the required no. of batches)
I
Generate new cell for the corresponding input port:
Store the celi(s) at the corresponding IB(s);
Sort all IBs of each OB in a descending order
based on the no. of cells waiting in IB;
/* Level Multiplexing */
Switch cells from IB to OB as many as arbiter read speed;
For the corresponding output port,
Remove one cell from OB
and Collect statistics:
Process the collected statistics for each batch;
}

Save them in a result file;

OB 7.9l BE GaF
Fig 7. Main Module Algorithm
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For each input port i
{
Initialize variables;
Initialize variable for multicast output port no. to <,
Decide copy_no according to multicast copy no. model;
do-loop(until the no. of selected ports is equal to copy_no)
{
Select one port at random;
Compare it with the previously selected port numbers;
if(different) then
Choose it as a multicast port no. of input port i;
Increment the no. of selected ports; !
end if; |
} !
Sort them in a descending order;
Compose the bit address;
Save it in the Multicast Lookup Table;
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Fig 8. Multicast Look-Up Table Composition Algorithm
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Decide port state:
/* Decide that current state is in active or idle period;
Decide with a if one cell is generated or not; */
if({active period) && (Cell generation is allowed)) then
if(multicast_yn=="yes’) then
Decide that the generated cell is multicast cell or not;
if(multicast cell) then
Copy the address from the Multicast Lookup Table
and Transmit it to broadcast bus;
else if(not multicast cell)
Decide one port according to output distribution
and Transmit it to broadcast bus:
end if
else if(multicast_yn=="no’)
Decide one port according to output distribution
and’ Transmit it to broadcast bus;
end if
end if.

EEEREERFRES TE ST
Fig 9. Traffic Generation and 1B Input Algorithm
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—
output port address filtering address
10111001 11111110
| !
XOR
L 01000111
mod 2
1 00000001

Not corresponding port.

Right shift one bit output port address
01011100 11111110
! 1

XOR
i 10100010

mod 2
L 00000000

Corresponding port.

The cell filters thru the bus interface.

Right shift one bit ouput port address
Repeat this for all input ports.

T80 of 1wl A Ve Sl
Fig 10. Address Filtering Algorithm
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&&&  Results at output port 0 &&&
No. of departure at output 0 : 3000000
No. of arrival of 1B 0 : 2999957
No. of loss of IB O : 0
Loss probability of 18 0 : 0.000000
No. of arrival of OB 0 : 2999997
No. of loss of OB 0: 0
Loss probability of OB 0 : 0000000
Mean delay of oulpu! 0 : 5244102 6% C.I @ 0034244
Mean loss of IB 0 : 0.000000e+00 96% C.1. : 0.000000e+00
Mean loss of OB 0 : 0.000000e+00 %’6 €1 : 0.000000e+00
Maximum queue length of uuwut 0:
No. in queue of output 0 :
Average buffer occupency M output 0 © 09130038
Maximum delay {usec) of cutput 0 : 73.980000
Delay Distribution of output 0 ~-~
(Delay Unit : 12) -
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