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XRM Range: History

On Wednesday, August 9, 1995: We presented
results of two months of analysis.

2 Motion was passed with many to 2 votes:
XRM isaninteger whose size isimplementation
dependent.

2 Motionthat was specifically not passed.:
XRM isaninteger.*
*Note: 8 bitsare sufficient 24 bitsarerequired for
long-delay path.

On Thursday, August 10, 1995: Motion wasreversed
without any analysis.
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Six Reasonsto RemovetheNote

2 Thefirst format doesnot recommend any particular size.
Eight-bit or 24-bit both are allowed. The second format tries
to recommend some particular implementation.

2 XRM isaninternal parameter and unlesswedecideto
signal it, thereisno reason to recommend or enforce any
particular valuethat implementors can choosethemselves.
L eaveit to implementors. They are not dumb.

2 Eight-bit XRM isinconsistent:
XRM =CIF/Nrm
Max XRM = (Max CIF)/(Min Nrm) =224/2 =223
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Q Eight-bit XRM islimiting the distance and bandwidth:
XRM =PCR x RTT/Nrm
Max XRM = (Max PCR) x(Max RTT)/(MinNrm)
Eight-bit XRM is not sufficient even on 155 Mbpsover
North-American continent, NRM of 32 and no | oad:
XRM =155 Mbps x 30 msoneway x 2 /32
= 366 ¢/ms x 60 ms/32
= 682
a2 Usersmay want to use ATM networks (and your products)
for longer distances, higher speeds, different Nrms, and
higher loads
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M otion

2 Onpage51 of ATMF 95-0013R8, Xrmrow, column 3,

delete:

Range: 0to 255 (0to 1677215 - See Note 2)

2 Re-placethefollowingtext :
XRM isan integer. Itssize isimplementation

dependent.
2 Onpageb52, Delete:

Note 2. For Xrmin largedelay-bandwidth product situationsa
24-bit implementation may be preferable. Otherwisean 8-
bitimplementationisgenerally sufficient.
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| CR Initialization

| CRisthemost influential parameter = | nfluential Cell Rate
It controlsthelife-time performancefor bursty sources

It control sthe performancewhen available bandwidth varies
duetoVBR
ICR=MIn{PCR, a*CIF/RTT}

RTT isarandom number.
95-percentilesand monthly averagesare either too complex
or meaningless

OnLAN’'s. RTT low P ICR=PCR
Network haspractically nodirect control over ICR

Y our V C’ sperformance dependsupon thetimeit was
initialized b Startall youVC’'sat 4AM.
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ThreeSourceConfiguration

Switch I

1000 km

Sourcel Destination 1

Destination 2

Source 3 Destination 3

LlElE

VBR Source VBR Dest.

2 Alllinks155Mbps
0 ThreeABR sourcesstarted at different RTTS.

TheOhio State University Ra Jain

10




Simulation Parameters

2 Source: Parameterssel ectedtomaximize ACR
Nrm = 32
AIRF=1P AIR=PCR/Nrm b ACRIisnotlimited by AIR
RDF=512cells
{TDFF, PNI} ={1/8,0} or {0, 1} b Rule5 on or off
CIF=512
RTT = Propagation delay multipliersof 1, 10 or 100
XDF=1/2

a Traffic: Bi-directiond

Q Switch:
Target Utilization = 90%
Averaging interval = min{ 30 cells, 200 ns}
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M otion

2 Remove
ICR=MIn{PCR,a*CIF/RTT}

2 ICRisdirectly negotiated between the source and the
network.
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XRM Initialization

XRM =Min{ CIF/Nrm, PCR* RTT/Nrm}
2 RTT isarandom number

2 Birthtimeconditionsaffect thelife-timeperformance.
In thiscase, it isbetter to be born during bad times.
Birthat goodtimeb Low RTT b 2ndterm smaller
P XRM Low b Easily triggered during congestion.

2 OnLANS, RTT islow.
At 155 Mbps, 3km LAN, Nrm = 32
XRM =0.366 cellg/ns* 15n8/32=0.17
P XRM=0orl
XRM triggered every 32 cellsunder heavy |oad
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2 Theformulaisbased on the assumption that
Optimal CIF=PCR* RTT
Whiletheformulaiscorrect, the RTT inthe CIF formula

should not include queueing delay. It should be pure
propagation delay.
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Propagation VsQueueing Delay
gannananaunanpananponnn

2 Tooptimally fill the pipe, number of cellsinflightis
proportional to the pipesize (propagation delay).

TIIIIIIL (::)

2 Tooptimally fill the queue, number of cellsisexactly one.
Every extracell isadding to the CTD without increasing the
throughput

2 Longer queues ! Put more of your cellsin the queue.
If done, repeatedly, the system will becomeunstable.

2 Conclusion: TheRTT intheformulashould be propagation
delay only.
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2 TheRTT in XRM formulashould be propagation delay

only.
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Minor Comments

2 XRM =Min{CIF/Nrm,PCR* RTT/Nrm}
Theright hand sideisafloating point number.
Should it be rounded up or down?
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Ruleb

2 Designedtoavoid“ACRretention”
Also known as“Useit or looseit” policy
Sourcerate much below ACR b Decrease ACR

2 Source Rate= Averagerateover thelast Nrm cells
=Nrm/T, whereT =timesincethelast RM sent

0 Undedrable effects:

o Unnecessarily triggered on network directed ACR
INncreases

0 Current formulaand parameter valuesbP ACR - ICR
0 Gapsbetween burstsb Rule5 easily triggered
0 Thedecreaseisproportional to T p 1/sourcerate
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2 May not trigger for sourceswith ACR retention (high ICR)
and may trigger for sourceswithout ACR retention problem
(normal increase) .

o Theruleisineffectivefor VCsborn during good timesor
highCIF.
ICR=MIn{PCR, a*CIF/RTT)
Low RTT at birthtime b HighICR =PCR
TheseV C’ sareautomatically exempt from Ruleb5.
Similarly VC’ sallowed large CIF areexempt from Rule 5.

o Therulemay berepeatedly triggered unnecessarily:

JULL

b4

Rule5 Triggered
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Summary

o XRM =256 i1sinsufficient evenfor North-America

2 ICR shouldbedirectly negotiated
2 Roundtrip delay with queueing ishighly random

Network performance is unpredictable
Removeround-trip from ICR and XRM formul ae.

0 Ruleb5 should befixed.
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