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Fairness

10 Mbps O >‘ 150 M bps

2 Actual allocation: (Tl, T2,...

2 Useany criterion(e.g., max-min optl mality) tofind the
optimal allocation (O,, O,, ...,0O,)

2 Relativeallocation: x; =T;/O,

(Sx;)?
Falrness=
nS x;2
Example: 100/100, 4/40, 10.5/15pb 1,0.1,0.9
(1+0.1+0.9)? 22
Fairness = = =0.73
3(1%+0.1%+0.99) 3(1+0.01+0.81)
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Fairnesslndex: Properties

Applicablefor any number of VCs, even n=2
Scale independent
Bounded between 0 and 1 or 0 and 100%
Direct relationship: Higherindex b MoreFair
Continuous
Intuitive:

o For(1,0,1) Index =2/3

o Forx; =1,i=1,2,3,....k
= 0 otherwise
Index = k/n

o If 80% of theusersaretreated fairly and 20% are starved,
Index = 80%

I W A O EO
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TrafficPattern

Q n-to-n Straight: nVcs 2 n-to-nCross: n?Vcs
| toi+1 modn

O—
=0 o ¢

2 n-to-1:nVcs a 1-to-nStraight: 1Vc

=10 O
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Statistical Variations

2 Repeat throughput measurementsNRT timesfor TRT
secondseach. Default NRT = 30, TRT = 60 seconds

Q ithrepetitionsample={T,, T,, T, ..., T}
a Fairnessfor ith repetition = F,
2 MeanFairness=(SF) /NRT
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Background Traffic

2 Withandwithout background traffic

2 Tobedefined
2 Without backgroundtraffic until then
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Reporting Results

Throughput

Traffic Lossless Peak Full-load
Pattern | Mean Std. Err | Fairness | Mean | Std. Err | Fairness | Mean | Std. Err | Fairness
n-to-n
Straight
n-to-n
Cross
n-to-1
1-to-n
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FramelL ossRatio

# of Frames Input - # of Frames Output

Frame LossRatio =
# of Frames Input

Input Rate - Throughput

Throughput

2 Measureat peak throughput and full-load for all four traffic
patterns

2 Needto measureinput ratefor peak throughput
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Statistical Variations

Repeat throughput measurementsNRT timesfor TRT
seconds each. Default NRT =30, TRT = 60 seconds

Ith repetition throughput =T,

ith repetition input rate = R,
FLRforithrepetition=FLR, =(R-T))/R,

Mean FLR?! (SFLR))/NRT because FLRisaratio

U

0 O 0O O

St of Frames Input - S# of Frames Output
Mean FLR =

S# of Frames I nput
S Input Rate; - S Throughput;

S Input Rate,
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Reporting Results

Throughput

Traffic L ossless Peak Full-load

Pattern | Mean | Std. Err | Fairness | Mean | Std. Err | Fairness | FLR | Mean | Std. Err | Fairness | FLR
n-to-n
Straight
n-to-n
Cross
n-to-1
1-to-n
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Maximum FrameBurst Size

Max # of framesthat can be sent at peak rate without loss
M easuresdatabuffering capability of the system
|mportant for many AAL applications

Particularly relevantfor UBR

Units: Octetsor Frames
Common sizes: 64, 536, 1518, 9188 octets
Octets=# of frames x framesize b preferred if lessvariance

Statistical Variations: Averageof NRT repetitions
a TrafficPatterns: n-to-1 (most stressful)
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0 0O 0 0 O
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Call Establishment L atency

‘Sourcel ‘SNitchI ‘SNitchI ‘ Dest. I

Setug
d;

£

—

Connect

—
—

—

—
—

2 Call establishment latency =d, - d,

Q Setup or connect message may be non-contiguous
P MIMO latency for Setup + MIMO latency for Connect
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Call Establishment L atency (Cont)

2 Units: Time
2 Configuration:

o Latency varieswith the number of switchesand PNNI
groupsin the path.

o Simplest configuration: Single switch
o Other configurations: To bespecified
Q Statistical Variations: Averageof NRT repetitions
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Summary

Throughput fairness= (Sx;)%/(nSx;?)
Framelossrate = (Input Rate - Throughput)/Input Rate

Maximum frame burst size = # of back to back frames

Call establishment latency
=MIMO latency of Setup + MIMQO latency of Connect

I R T
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M otion

2 Adopt thetext of 96-1173 for inclusion in the baseline draft
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M otions

1. Adopt the text of throughput fairness section of 96-1173 for
Inclusion inthe baseline draft

2. Adopt thetext of framelossrate section of 96-1173 for
Inclusion inthe baseline draft

3. Adopt thetext of maximum frame bur st size section of 96-
1173 for inclusion in the baseline draft

4. Adopt thetext of call establishment |atency section of 96-
1173 for inclusion in the baseline draft
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