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Study on High Speed Routers(I) - Performance Analysis on
Various Network Topology of STC104

Hyo Jong Lee!

ABSTRACT

A simulation package has been developed as an event-driven system that can handle the hardware configuration of STC104 and algorithm
proposed in the sister paper of ‘Study on High Speed Routers(Il)." After various STC104 topology of meshes, torus, and hypercubes are constructed
using up to 512 switches, the performances of each topology has been analyzed under different message generation rate in terms of throughputs,
latency, and packet blocking time. Modified multicast algorithms for STC104 have also been proposed for STC104 after U-mesh and U-torus
in order to overcome the multicasting difficulty because of the point-to-point communication method found in STC104. The performance of the
multicast algorithms have been analyzed over meshes and torus configuration. Throughput gets higher in the order of mesh, torus, and hypercube.
Throughput difference among topology were distinctive in the zone of high message generation rate. Latency and blocking time increased in
the order of hypercube, torus, and mesh. U-mesh and U-torus of software multicast showed similar throughput, however, U-mesh performed
slightly better result. These algorithms showed eight to ten times better results compared to individual message pass for 90 destination nodes.
Multi-link environment also showed better performance than single-link environment because multi-link network used the extra links for

communication.

FI/E : STC104, HEIHAE (multicast), throughput, HEY3 E&F2X (network topology)
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Module STC104
link : 32 pointer ARRAY of Linkslice
inport 1 32 pointer ARRAY of input port
outport : 32 pointer ARRAY of output port
csb : crossbar
mode : grouped adaptive mode flag
inuseport input port use flag
outuseport : output port use flag
label : interval labeling table
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Process DS_LinkProcess
VAR :
opt : Output port of STC104,
ipt : Input port of STC104,
pkt : received packet

D% 2IKEO THS TEO) - STC1042 & 70l ME o524 159

DEFINE :
DS_OUT_LATENCY : DS-Link output latency
DS_IN_LATENCY : DS-Link input latency
FUNCTION IPortSpace(VAR input port)
return free buffer space of input port
FUNCTION OPortSpace(VAR output port)
return the number of
waiting packet at output port
PROCEDURE SetDelay(VAR delay time)
set the processing delay
FUNCTION PacketReceive(VAR output port)
return packet from output port
PROCEDURE PacketSend{VAR input port, packet)
send the packet to input port
PROCEDURE SemaphoreWait{VAR semaphore)
decrement the semaphore’s value and the process
continue executing until the value is zero
BEGIN
WHILE (1)
if (IPortSpace(ipt) > 0) then
if (OPortPackets(opt) > 0) then
SetDelay(DS_OUT_LATENCY)
pkt = PacketReceive(opt)
SetDelay (DS_IN_LATENCY)
PacketSend(ipt, pkt)
else SemaphoreWait(semaphore of opt)
else SemaphoreWait(semaphore of ipt)
END

END
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Process RMGProcess random message generating process

VAR:
desn : integer that indicate destination node address
pkt : packet
mpr : time between passing two message

no-of-message : the number of messages to pass
nodesize  : the number of all nodes
ipt : input port to send the packet
DEFINE :
FUNCTION NewPacket
return a new packet
PROCEDURE PacketSend(VAR input port, packet)
set the packet to input port
PROCEDURE WaitProcess(VAR time)
wair the process for time
BEGIN
FOR I=1 TO no-of-message DO
pkt = NewPacket
desn = random() % nodesize
PacketSend(ipt, pkt)
WaitProcess(mpr)
END
END
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Process GRProcess general purpose message receiver

VAR :
pkt : packet
opt : output port to receive the packet
DEFINE :

FUNCTION OPortPackets(VAR output port)
return the number of waiting packet at output port
FUNCTION PacketReceive(VAR output port)
return packet from output port
PROCEDURE PacketFree(VAR pkt)
delete packet
PROCEDURE SemaphoreWait(VAR semaphore)
decrement the semaphore’s value and the process continue
executing until the value is zero
BEGIN
WHILE 1)
if (OPortPackets(opt) >0) then
pkt = PacketREceive(opt)
PacketFree(pkt)
else SemaphoreWait{semaphore of opt)
END

END
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