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Use-It or L ose-It

2 If asourcedoesnot useitsallocation, the switch may giveit
to other sources. But if all of them start using it, there may
be big queuesand cell loss

2 Queuegrowth=(ACR-SourceRate)” Feedback delay
" (Number of Sources-1)

2 ACR Retentionevenfor asmall interval
b Switchesareexposedto “suddenarrivals’
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Solutions

2 How long can asource keep itsrate all ocation even though
Iitisnot usingit?
o Switch-Based: Keep ACR upto 500 ms max

0 Source-Based: Keegp ACR upto next 32 cells, then
15/16th for next 32 cells, ...

2 Switch-based
b Takesonefeedback delay to control
b Switch must buffer excesstraffic for one feedback delay
P Limitoverbooking
P Under utilization

2 ATM Forum hassel ected switch-based but NICsmay
optionally implement source-based policies
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End-System M ethod 1.
Forward RM Triggered

2 Whenain-rateforward RM issent, if the ACR exceedsthe
recent transmission rate plusafixed bound, the ACRis
reduced by amultiplicativefactor and the next increase
Inhibited. Specifically, therecent rate R, could be estimated
by Nrm divided by thetime sincethelast in-rate forward
RM-cell wassent. If ACR exceedsR + ICR, the next
Increaseisinhibited. If ACR exceedsR + ICR, the ACR
could be set to the higher of ACR* 15/16 and R + ICR, and
thenextincreaseinhibited.
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Pseudo-Code

a Current:
R=Nrm/T

IFACR>R+ICRTHEN
ACR=ACR* 15/16
ACR-ok=FALSE

EL SE ACR-0k=TRUE;
2 Proposed:
R=Nrm/T
ACR-ok=ACR<R

IFACR>R+ICRTHEN
ACR=ACR* 15/16;
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ACR

@ «<——— Comedown
ACR=R+ICR

@ «—— Goupto ER?

ACR=R
ICR
@<—— GouptoER

SourceRate R

2 Our proposal introducesa“hystersiszone’ to avoid
continuous oscillations between A CR-retention and non-

retention
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Current

R+ICR Proposed

ICR

-y
SourceRate R

Time
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Motion 1

2 Changethetext to:

When ain-rateforward RM issent, if the ACR exceedsthe
recent transmission ratethenext increaseisinhibited.
Further, if the ACR exceedstherecent transmissionrate
plusafixed bound, the ACR isreduced by amultiplicative
factor. Specifically, therecent rate R, could be estimated by
Nrm divided by thetime sincethelast in-rate forward RM -
cell wassent. |f ACR exceeds R, the next increaseis
inhibited. If ACR exceedsR + ICR, the ACR issetto the
higher of ACR* 15/16 and R + ICR.
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Five Sour ceConfigur ation

Sourcel
Sourceb Destination 5

«— 1000 km —»«— 1000 km —»}<«— 1000 km —»|

2 Alllinks155Mbps

2 All source bottlenecked at 10 M bps upto 200 ms
At t =200 ms, the sourcesare ableto usetheir full ACR

TheOhio State University Ra Jain

Destination 1

Source 2 Destination 2

Source 3 Destination 3

Source4 Destination 4




Simulation Parameters

0 Source: Parameterssel ected to maximize ACR
ICR=1Mbps
TBE = 4096 b Rule6 disabled
CRM (Xrm) =TBE/Nrm
PCR =155.52 Mbps, MCR=0, RIF (AIR) =1, Nrm = 32,
Mrm =2, RDF=1/512, Trm = 100ms, CDF (XDF) =0,
TCR=10c/s

Q Traffic: Bi-directional, infinite. Source bottlenecked initialy.

2 Switch: ERICA
Target Utilization = 90%
Averaging interval = min{ 30 cells, 200 ns}
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Conclusions

Q2 ltispossibleto have ACR retention for 500 ms.
Theswitchisvulnerableto “sudden arrivals’ during thistime

2 Ignoring feedback just once causesoscillations.
Network issusceptibleto large gueuesduring oscillations.
Our proposal eliminatessuch oscillations.

a Current:
|gnoreonce.
Assoon asyou enter the allowed zone, you can go up

2 Our proposal:
Y ou should not go up aslong asyou have ACR retention
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Pseudo-Code: Current

ACR-0k A flagindicating that the ACR passed the"TOF" test

ACR-ok =time<=TOF * Nrm/ACR 'S5
If not ACR-ok and ACR > ICR I ACRistoo high
ACR=ACR-ACR* time* TDF | Sba: idle adjust

ACR = max(ACR, ICR)

if receive RM(DIR = backward, CCR, ER, CI, NI, BN) ! S8: adjust ACR

if Cl=1
ACR=ACR-ACR* RDF l do MD
elseif NI =0 and (ACR-ok or PNI) I S5b
ACR=ACR+Nrm* AIR I do Al
ACR =min(ACR, PCR)
ACR =min(ACR, ER) 1 S9
ACR = Max(ACR, MCR) 1 S9
ACR-0k = true I S5b
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Pseudo-Code: Proposed

ACR-0k An optional flag indicating that source hasno ACR retention

R=Nrm/T I Current rate
ACR-0k = (ACR<=R) I No retention
if ACR>R +ICR) ' ACR istoo high

ACR=Max(R + ICR, ACR * 15/16) ! Optional adjustment

if receive RM(DIR = backward, CCR, ER, CI, NI, BN) ! S8: adjust ACR

if Cl=1
ACR=ACR-ACR* RDF I Do multiplicative decrease
elseif NI = 0 and ACR-ok I Don't inhibit increase
ACR=ACR+AIR I Additive increase
ACR =min(ACR, PCR)
ACR =min(ACR, ER) 1 SO
ACR = Max(ACR, MCR) I SO
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V otlor ZMotion 2
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