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2 Transient responsetime
a Timetorisefrom“Low Rate’ to “High Rate”

2 Effectof Trm

2 Effect of TOF, ICR

2 Effect of TCR

2 Correctionsto the behaviorsand pseudocode
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Trm

2 Source Rule 3 (simply stated):
Send one FRM cell after every Nrm cellsor at
least Trm msand Mrm cells

2 Inall basevectors Trm =100 ms

2 Atlow rate, every 3rd cell isan FRM cell.
At high rate, every 32nd cell isan FRM cell.
Higher Trmpb Lessoverhead

2 Sourcesmay get alow rate dueto
o Heavy VBRtraffic,
o Large# of ABR sources, or
o Low bottleneck link speed (T11inks)
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Effect of Trm

2 Trmalowslow rate sourcesto sensethe network state
morefrequently than normal

2 When the bandwidth becomesavailable, network may
not be ableto allocate the bandwidth at all until it sees
an RM cell.

2 Network may allocatethe bandwidth unfairly if all
active sources are not seen

2 Lower Trm
b L esser time between RM cells
D Faster transient responsetime

2 Choiceof Trm also depends upon link speed (OC-12)
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Traffic Pattern

. VBR + ABR

2 Actual VBR cellsare generated, queued, and
sharethelink and switch resources

2 VBR getsapreferential treatment
ABR getsonly left-overs

000000

2 Bi-directional Traffic
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Simulation Parameters

2 Source: Parameters sel ected for fast response
Nrm =32, RDF = 256 cells, TOF = 2, Xrm = 32,
XDF=1/16, TCR=10c¢ps, ICR =PCR/20
Trm=1, 10, 100 ms
AIRF=1 b Increasesarenot limited by AIR
TDFF=0P TOF decreasesdisabled

2 Traffic: ABR: Infinitesource, Bi-directional
VBR: 20 msoff, 20 mson, 89%, Bi-directional
VBR startsat 2 msb On 2-22, 42-62, 82-102, ...

2 Switch:
Target Utilization = 90%
Averaging interval = min{ 100 cells, 1 ms}
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Two-Sour ce Configuration

VBRNode

/@

1000 km ‘

O¢

@
o (o

1km 1km

2 All links 155.52 Mbps

2 ABR sourcesgo downto 0.8 Mbpswhen
VBR comes on and go up to 70 Mbpswhen
VBR goesaway.

0 Goal: Measurerisetimefor ABR sources
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Simulation Results

2 Available capacity may go unused for as
long as 100 ms. (In our simulation, VBR
comes back up every 20 ms and so unused
timeis20 ms).

a2 Lower Trm P Morefreguent RM cells
P Faster response
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TOF

2 Source Behavior 5a(Simply stated):
If thetime T sincelast FRM cell was sent is
greater than TOF x Nrmx(1/ACR) then
decrease by ACR x T x TDF downto ICR.

2 TOF = 21n al base vectors
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Effect of TOF

2 Effect 1: Ruletriggered if the sourcerateis
lessthan 1/TOF of ACR. Useit or looselt.
P ACR (and CCR) are close to source rate.
(Some switch schemes are sensitiveto this)
b Lower valuesof TOF are preferable.

2 Effect 2: Theruleistriggered on rate
Increase. Can't increase rate by morethan a
factor of TOF. Slowsdown ramp-up.

b Larger valuesof TOF provide faster
transient response.
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Simulation Parameters

All parameters same asthat for Trm excepit:
1 Source Parameters:

a2 Trm=100 ms

a2 TOF = 2, 20, 100, 200

2 ICR =PCR, PCR/20, PCR/1000
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Simulation Results

2 With ICR = PCR, TOF has no effect.
(TOF iseffectively disabled for thisICR)

2 With ICR = PCR/20, the sources push themselves
back to |CR whenever network asksthem to go up.
Network and sources are at odds
b Oscillations

2 TOFtoolow
o Formulagiveslargedecreases

2 Higher values of TOF help avoid these oscillations
by triggering the decreases|ess often

2 With ICR = PCR/1000, situation isworse.
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2 Higher values of TOF do provide better
transient responsefor low | CR sources.

2 Theformulagives decreasesthat aretoo

large
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TCR

2 SourceRule 11 (Simply stated):
Out-of-rate FRM rate< TCR

2 TCR=10cpsinall standard vectors
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Effect of TCR

2 Out-of -rate FRM s are not optional for sources
(NICs). They are the only meansto get out of
ACR = 0 situation.

2 Out-of-rate BRMsare not optional for
destinations (NICs). They arethe only means
to control unidirectional ABRVCs.

2 Useof out-of-rate RMsat non-zero ACR s
optional and may iImprovetransient response.
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TCR Tradeoffs

2 Higher TCR P Morefreguent feedback
D Moreresponsivity

aLower TCR b Lessout-of-ratecells
b L essoverhead
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Simulation Parameters

2 All parameters same asthat for Trm except:

2 Source Parameters.
Trm=1ms
(Toavoid confusion with TCR =10 cps)

2 Switch Parameters:.
Averaging interval = min{ 30 cells, 1 ms}

a Traffic Parameters:
In oneinterval, weforce VBR to use90% of
PCR
b Avallable bandwidth for ABR=0
P Out-of-rate mechanismistriggered
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Simulation Results

2 The source, once stopped, Isunableto use
the bandwidth for 100 mseven when the
bandwidth becomes available.

2 Thisisnot becausethere are no RM cells but
because network feedback isignored
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Event Trace

‘ SourceI ‘ Switch I ‘ Switch I ‘D%ti nati OHI

t=42.2 OOR-RM
ACR=0b -
Nextcell at 142.2 |ErR=1.08
t=43.2 =
ER=0.19
t=44.3 —a—
ER=1.32
t=45.3 (=
t=142.2
ACR>0Db -
Next cell at 142.2+
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| ssue l

2 Thetext says nothing about how to schedule or
reschedulethe next cell

2 Thepseudocode choseto not reschedule cellsonrate
INncreasesor decreases

2 Four Possibilities: Rescheduleif new ratewill result in

Earlier L ater

Transmission Transmission

NO No Pseudocode
NoO Yes Keep putting it off
Yes No Recommended
Yes Yes Keep putting it off
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Recommendation 1

2 Rescheduleif thenew ACR permitsearlier
scheduling (Onelate cell can make abig difference

for the source)

2 Do not reschedule if thenew ACR will delay it

further (Oneearl

¥
1/ACR]

A

y cell can’t hurt the network)

<«— New Feedback

Aok
— Next scheduled transmission
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New Pseudocode

2 Addthefollowing to End-System
Pseudocode - Recelve (page 87 of ATM F95-
0013R6):

|Ftime _to_send > (now + 1/ACR)
THEN time to send- (now + 1/ACR)
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| ssue 2

1 Sourcebehavior requiresinterspersing FRM,
BRMsand dataeven at low rate, the
pseudocode does not iImplement it

2 Thepseudocode sendsonly OOR-RMsat
ACR<TCR (no BRMsor data)
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| ssue 3

2 Source behavior 11 permits OOR even if
ACR>TCR

2 Pseudocode doesnot implement it
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| ssue 4

2 There are no guidelines on how to space
out-of-rate RM cells. Thereare several
possibilities:

o Equally spaced 100 msapart
2100 cellsat Imsthen nothing for 9 s

Areboth choicesvalid?
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| ssueS

2 ISACR=0Ilegal?

2 ATMF 95-0013R6 Section 5.10.3.1 (page
53) statesthat minimum ACR is 1 cps.

2 Thesource or switch behavior say nothing
about It

2 Pseudocode does not imposethislower limit

TheOhio State University Ra] Jain

2/




| ssue 6

2 Sourcebehavior 3a:
The next in-rate cell shall be aforward RM-cell if
and only if, sincethelast in-rate forward RM-cel
was sent

1) either at least Mrmin-rate cells have been sent
or

I1) at least Trm seconds have elapsed, or Nrm-1 in-
rate cells have been sent.

2 Pseudocode:

If (Count >=Nrm) or
((count > Mrm) and (now >=last-RM + Trm)) ...
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Recommendation

2 Update sourcebehavior:
The next in-rate cell shall be a forward RM
cell if and only If, sincethelast in-rate
forward RM-cell was sent
1) either at least Mrmin-rate cells have been
sent and at least Trm seconds have elapsed,

or

I1) Nrm-1 in-rate cells have been sent.
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| ssue /

2 Do Nrm and Mrm include out-of-rate RM
cells?

2 Source behavior doesnot include them.
Specifically asksfor in-ratecells.

2 Pseudocodeincludesout-of-ratecellsin
“count”
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2 Lower Trm givesbetter transient response

2 TOF =2 and low-1CR may cause oscillations
12 OOR-RMsare not optional for NICs.

1 Rescheduleonrateincrease.

2 Numerousissueswith low rate sources
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M otion

2 Addthefollowing to the source behavior:

15. If ACR Isincreased according to Source Behavior
#8, the source may use the new rate immediately
even possibly rescheduling next scheduled
transmission.

2 Addthefollowing to End-System Pseudocode -
Recelve(page87 of ATMF95-0013R6):
|Ftime_to _send > (now + 1/ACR)

THEN time to_send- (now + 1/ACR)
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M otion

2 Update source behavior 3a:
The next in-rate cell shall be aforward RM
cell if and only If, sincethelast in-rate
forward RM-cell was sent
1) either at least Mrmin-rate cells have been
sent and at least Trm seconds have elapsed,
or
I1) Nrm-1 in-rate cells have been sent.
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