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Improved Star Topology Aggregation using Line Segment
Nam-Hee Kim'

ABSTRACT

In this paper, we aggregate multi-links information between boundary nodes using the line segment scheme that aggregates topology in-
formation within PG referring bandwidth and delay parameter. The proposed scheme can search multi-links efficiently using the depth priority
method based on hop count instead of searching all links. To do this, we propose a modified line segment algorithm using two line segment
method that represents two points which consist of delay-bandwidth pair to reduce topology information and provide a flexibility to the multi-
ple-links aggregation. And we apply it to current star topology aggregation. To evaluate performance of the proposed scheme, we compare/ana-
lyze the current method with the proposed scheme with respect to call success rate, access time and crankback rate. Through the simulation
result analysis, the proposed star topology aggregation scheme presents the better performance than existing scheme.
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+ + 4 (addLineSG = lineSG1 +1ineSG2) (19 3Xa)
sub function addLineSParam (lineSG1, lineSG2)
begin
HighDelay, MidDelay : delay parameter
addLineSG : result of add line segments
addLineSG.maxBW = min(lineSG1.maxBW, lineSG2.maxBW)
if(lineSGl.maxBW > lineSG2.maxBW) then
MidDelay = getDelay (lineSG1l.lowLine, lineSG2.maxBW/2)
HighDelay = getDelay (lineSG1.highLine, lineSG2.maxBW)
addLineSG.lowDelay = lineSG2.lowDelay + lineSG1.lowDelay
addLineSG.midDelay = lineSG2.midDelay + MidDelay
addLineSG.highDelay = lineSG2.highDelay + HighDelay
else
MidDelay = getDelay(lineSG2.lowLine, lineSGl.maxBW/2)
HighDelay = getDelay(lineSG2.highLine, lineSGl.maxBW)
addLineSG.lowDelay = lineSG1.lowDelay + lineSG2.lowDelay
addLineSG.midDelay = lineSG1.midDelay + MidDelay
addLineSG.highDelay = lineSG1.highDelay + HighDelay
end if
end function

s - AHsubLSG = lineSG1 - lineSG2) (28 3)(b)

sub function subLineSParam(lineSG1, lineSG2)
begin
HighDelay, MidDelay : delay parameter
subL.SG : result of minus line segments
subLSG.maxBW = min(lineSG1.maxBW, 1ineSG2.maxBW)
if(lineSGl.maxBW > lineSG2.maxBW) then
MidDelay = getDelay(lineSG1.lowLine, lineSG2.maxBW/2)
HighDelay = getDelay(lineSG1 highLine, lineSG2.maxBW)
subLSG.lowDelay = lineSG2.lowDelay - lineSG1.lowDelay
subLSG.midDelay = lineSG2.midDelay - MidDelay
subL.SG.highDelay = lineSG2.highDelay - HighDelay
else
MidDelay = getDelay(lineSG2.lowLine, lineSGl.maxBW/2)
HighDelay = getDelay(lineSG2.highLine, lineSGl.maxBW)
subLSG.lowDelay = lineSGl.lowDelay - lineSG2 lowDelay
subL.SG.midDelay = lineSG1.midDelay - MidDelay
subLSG.highDelay = lineSGl.highDelay - HighDelay
end if
end function

+ A kol FHE e WA (19 3)e)
a : constant(1~2)
totalBW : total bandwidth of physical links
linkSG : Line segment of link
nDelay : The normalize value of delay
MaxDelay = max(link.highDelay in full mesh) x a
nBW : The normalize value of bandwidth
nDelay = (MaxDelay - linkSG.highDelay) / MaxDelay
nBW = 1linkSG.maxBW / totalBW
AREA = nDelay x nBW
nDelay = (linkSG.highDelay - linkSG.midDelay) / MaxDelay
AREA = AREA + (3 x nDelay x nBW / 4)
nDelay = (linkSG.midDelay ~ linkSG.lowDelay) / MaxDelay
AREA = AREA + (nDelay x nBW / 4)
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lineSGl, lineSG2 © line segment
Difference = | AREA(inSG1) - AREA(1inSG2) |
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g 7@t} 7t LEO A inSpoke linke] 249 AR E e}
ulE] & full mesh 7329 22 LEA Y =8 g3 4
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star T%9) inSpoke link i%} outSpoke link j¢ & £
#of ch 22 ® outSpoke link j& #9 AIWE T}
v B full mesh link ij9} inSpoke link i8] e} ZAY #
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For each inSpoke links
outlink : At the same port in full mesh
lowDelay = min{outlink.lowDelays in full mesh)
midDelay = min(outlink.midDelays in full mesh)
highDelay = min{outlink.highDelays in full mesh)
maxBW = max(outlink. maxBW in full mesh)
END For
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(b) Subtraction
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(d) Difference

For each outSpoke_j links
FMlink_ij : The link from port i to port j in full mesh
For each FMIlink_ij port i
DParam = FMlink_ij - inSopke_i
listDParams.addParam(DParam)
END For
lowDelay = average(DParam.lowDelays in listDParams)
midDelay = average(DParam.midDelays in listDParams)
highDelay = average(DParam.highDelays in listDParams)
maxBW = average(DParam.maxBW in listDParams)
END For
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PTSE refresh time 300~900 sec

Call arrival rate 0.009~0.016 (call/sec/node)

Mean cell period 300 sec

Request bandwidth 1~3 Mbps
Request delay 10~100 Mbps
Max call setup time 100 sec

The number of Max crankback 53

Link bandwidth 155 Mbps

Link delay 0.0001 ~0.0007 sec
Simulation time 5000 sec

¢E 2) Processing time

Processing Job time(msec)
Hello packet 1
Database summary packet 3
PTSE request packet 5
PTSP packet 5
CAC 3
Routing path select 5
DTL processing 3
ACK, NAK, release 1
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