51 One hop configuration

511

dA, dA2

5.1

Source A

SW1 Lokl . Nsw2 @

1 km- 1 km--------- > 1 km-----»

5.1 One hop configuration

Source A :PCR = 149.76 Mbps , ICR = 149.76 Mbps, MCR=0 Mbps, RIF= 1, RDF
= 0.0125 Nrm = 32
Source B :PCR = 149.76 Mbps , ICR = 149.76 Mbps, MCR= 0 Mbps, RIF= 1 ,RDF
=0.0125 Nrm = 32
1:Maximum queue length = 1,000

2 :Maximum queue length = 100
512 ERICA
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5.8 ERICA 2 one hop configuration
ERICA FMMRA ATM
1
5.2 ERICA Robert algorithm ACR
ICR 149.76 Mbps fairshare
propagation delay
fairshare fairshare
149.76 / 2= 74.88 Mbps ERICA
target utilization 95% ERICA
fairshare fairshare

149.76 X 0.95 / 2=71.14 Mbps

fairshare
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1
2
95% target utilization ERICA
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algorithm 2 5.4, 55, 5.6 5.8

Robert algorithm

14
SW1 BRM
Robert algorithm
14
1 5.7
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Robert algorithm
1.3 FMMRA

FMMRA 59 515
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5.15 FMMRA 1 one hop configuration
59 5.15 FMMRA Robert algorithm
1 ACR
ICR 149.76 Mbps fairshare
ERICA propagation delay fairshare
149,76 / 2 = 74.88 Mbps FMMRA
fairshare 74.88 Mbps SW1
1
linkl linkl
5.9
1 10

10
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TS algorithm 5.10
SW1 Robert algorithm
TS algorithm RM
FRM BRM 1
FRM SW1 FMR A

1 40

FMMRA RSS algorithm, Wait-for-all algorithm, Immediate rate calculation

algorithm 2 5.11,5.12, 5.13 5.15
Robert algorithm 14

514 ERICA FMMRA

FMMRA ERICA

ERICA
linkl

100% FMMRA

515

TS algorithm
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52 Chain configuration
521
Consolidation noise
VC 2 VCl1 A point-to-multipoint
connection VC2 B point-to-point connection
3 link3
ACR VC link3
link3 149.76 Mbps fairshare 149.76/2 = 74.88 Mbps
5.16
=1 7
swi (L sw2 (21 sw3 o SW4 @

é Source A ‘ Source B

mkm- -500 km - -5000 km- -50 km H

5.16 Chain configuration

Source A :PCR = 149.76 Mbps ,ICR = 149.76 Mbps, MCR= 0 Mbps, RIF= 1 1RDF
=0.0125 Nnn = 32
Source B :PCR = 149.76 Mbps , ICR = 149.76 Mbps, MCR=0 Mbps, RIF= 1 RDF
= 0.0125 Nnn = 32
1:Maximum queue length = 40,000
2 Maximum queue length = 40,000
3 :Maximum queue length = 40,000

s~

:Maximum queue length = 40,000
52.2 ERICA

ERICA 517 5.23
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5.23 ERICA 2 Chain configuration
fairshare 74.88 Mbps
ERICA target utilization 0.9 67.39
Mbps (0.9x74.88 Mbps) ERICA z 111
ACR 517 Robert algorithm
ACR A
ACR 149.76 Mbps ICR 1
FRM BRM ER
134.78 Mbps (149.76 Mbps target utilization)
ACR 134.78 Mbps
A 1 3 FRM Robert

algorithm 3 BRM ER 67.39
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1 2 BRM branch
BRM branch
1 2 MER
B ACR
1 ERICA A B
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5.18 ERICA TS algorith
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RSS algorithm
consolidation noise
Robert algorithm

Robert algorithm

consolidation noise

ACR Source A

Wait-for-all algorithm
520 ACR Source A
ACR Source B

RM

BRM

branch

17000

consolidation noise

521 ERICA

Wait-for-all algorithm

56

ACR Source A

ACR
RSS algorithm
R M
linkl link2
consolidation noise
70 Mbps
Wait-for-all algorithm
RM
ACR
dA,

ACR
ACR

Immediate rate calculation algorithm

consolidation noise

ACR Source A
7. * 1" VvV
70 Mbps Overload detect
Wait-for-all algorithm RM
overload 3
overload 3
BRM A
3 linkl link2 link3
1 522 consolidation noise

MER per-
VC per-branch MER
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Immediate rate calculation

BRM

57

consolidation noise
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5.23 ACR source A ' consolidation noise
RSS algorithm
MER PCR M ER R M
MER ACR
RSS algorithm ACR
source A ICR fairshare
3 Immediate rate calculation 2

5.2.3

FMMRA
[
AR # Souce A
& ———  ACR at Seurce B
|-10>
120
Zo
L W
w
0
X
o
- , > «0 “0 &
Tove ( msecs )
5.24
I
. AR SheeR!
w
v
i
£ 5
4
Vi
3 c x Tw?r?wosecs) 0 w
1 5.25

FMMRA

524 530

e,,zu ol — el
1 ‘ =3 |

— |
|
é s 7 of 1
T o g o |
R !
4000 o 1‘
T00 » {
°0 MW 2 W «© 60 S0 b/ @ ™ = Jﬁ
Tora (msecs )
FMMRA Robert Algorithm Chain configuration
200 v ;
. 1z YR
1000 m
.. -0
L
5
0
M0
°0 1m O °0 100200 50 60

FMMRA

0 0 40
Te Emsecs)

300 40
Time gmsecs)

TS Algorithm Chain configuration



ALl Mups )

58

w 1000
= § Lol 7 ®
w -~ -
0 g 000/ ! @
o bl o
0
2000 0
o+ i
o3 ) 3 w & % w W W @ W @ % W x W @ &
Torw (maact ) Tova (muecs ) Tima [ moecs )
5.26 FMMRA RSS Algorithm Chain configuration
130 1"
o — g ™
%7 LY
- X !
ol
10 - H
' i
. ; I L
2. [ o
-
0s o
- H
200 x0 xc «0 “0 o 00 u'n 0 S0 w0 [ 100 xn x0 “0 “a
Tome ( muacs ) Tere (muset ) Terw (meecs )
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5.30 FMMRA 2 Chain configuration
5.24, 525 5.26 Robert algorithm, TS algorithm
RSs algorithm ACR source A
fairshare , consolidation noise ACR source A
FMMRA
source A source B fairshare
FRM BRM ACR ' FMMRA
consolidation noise
3 ACR source A
3 3
3
link 3
3 FMMRA
linkl link2 50 % link3 100%
5.27 W ait-for-all algorithm
ERICA W ait-for-all algorithm
BRM
3
Immediate rate calculation algorithm W ait-for-all algorithm

5.28 ACR source A fairshare
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Robert algorithm

1 2 FMMRA
5.29 Robert algorithm
consolidation noise
524 ERICA FMMRA
FMMRA ERICA
ERICA consolidation noise Robert
algorithm, TS algorithm RSS algorithm ERICA
FMMRA consolidation noise FMMRA
FMMRA ERICA P X
5.25
Robert algorithm, TS algorithm RSS algorithm D] consolidation noise
ERICA
branch W ait-for-all algorithm

Immediate rate calculation

W ait-for-all algorithm overload
1
per-vce per-branch
BRM

Robert algorithm

BRM

consolidation noise
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53 Chain configuration with low ICR

531

chain configuration
A 25 Mbps B point-to-point connection
200 msec

5.31

@ @ Botteineck @
Link

Swi1 SW2 SW3 Sw4 dA,
Source B : start at
Source A 200 msecs
kM) ¢--- T0km----» 00km 00 km

5.31 Chain configuration with low ICR

Source A PCR = 149.76 Mbps ,ICR = 25 Mbps, MCR= 0 Mbps, RIF= 1 .RDF =

0.0125 Nrm = 32

Source B PCR = 149.76 Mbps ,ICR = 149.76 Mbps, MCR= 0 Mbps, RIF= 1 .RDF

= 0.0125. Nrm = 32 200 msecs

1 Maximum queue length = 30,000

2 Maximum queue length = 30,000

3 Maximum queue length = 30,000

4 Maximum queue length = 30,000

532 ERICA

ERICA 5.32 5.38



Chain configuration with low ICR
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Chain configuration with low ICR
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5.36 ERICA Immediate Rate Calculation Algorithm Chain configuration with low ICR
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537 ERICA 1 Chain configuration with low ICR
B ——  ACR at Seuce B l__ s | :: 5 '__ tf
is t
| — 4 3 TR
5.38 ERICA 2 Chain configuration with low ICR
532 Robert algorithm ERICA
ACR A ICR
25 Mbps 135 (150 X target utilization) Mbps
SWi FRM A
BRM
B
A consolidation noise
chain configuration
TS algorithm SW1 BRM
FRM BRM branch 1
SW1 BRM

dA,

FRM
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BRM dA,
B
A consolidation noise Robert’'s algorithm
Robert’'s algorithm
RSS algorithm f
1 BRM BRM dA,
TS algorithm
B consolidation noise

Wait-for-all algorithm

Immediate rate calculation algorithm

Robert algorithm

Immediate rate calculation algorithm

Wait-for-all algorithm

535 5.36 consolidation noise
ACR
100 msec BRM
dA3
linkl, link2 link3 20% 0-100 msec
5.37 5.38 1 2
consolidation noise
1 BRM Robert
algorithm 2
BR M RSS algorithm ! consolidation noise
5.3.3 FMMRA
FMMRA 5.39 5.45
B EX)
Ia it
x i
Tims (msact) ° O e ey o W By =
539 FMMRA Robert Algorithm Chain configuration with low ICR
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5.45 FMMRA 2 Chain configuration with low ICR
539 - 541 Robert algorithm, TS algorithm RSS
algorithm FMMRA
consolidation noise FMMRA
consolidation noise
ACR A
ait-for-All algorithm Immediate rate calculation algorithm FMMRA
Immediate rate
calculation algorithm W ait-for-all algorithm
ACR A ICR (25 Mbps)
150 Mbps
BRM
BRM branch
BRM consolidation noise ACR A
fu
5.44 545
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5.34 ERICA FMMRA
FMMRA ERICA
ERICA consolidation noise Robert
algorithm, TS algorithm RSS algorithm
consolidation noise W ait-for-all algorithm Immediate rate calculation algorithm
FMMRA consolidation noise FMMRA
FMMRA ERICA (€]
X
5.35
Robert algorithm, TS algorithm RSS algorithr consolidation noise
ERICA W ait-for-all algorithm, Immediate rate calculation algorithm,
1 2 Consolidation noise

Immedate rate calculation algorithm

Robert algorithm, TS algorithm, RSS algorithm, 1

2 W ait-for-all

algorithm
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54 Jiang configuration
54.1
Jiang
A dAO, dAp dA2
dA, dA4 ) 40, 35, 30, 20 32
Mbps ERICA target utilization 1
5.46
() () @)
40 Mbps 35 Mbps 0 Mbps P Mys
SWO0 SWi1 Sw2 SW3 SW4 SW5 SW6
10 Mys
Source A

h.CD km  -100km  -100km-  -100km-  -100km-  -100 km H

5.46 Jiang configuration

Source A : PCR =5 Mbps ,ICR = 149.76 Mbps, MCR= 0 Mbps, RIF= 1, RDF =
0.0125 Nrm = 32
swo :Maximum queue length = 1,000
1:Maximum queue length = 1,000
2 :Maximum queue length = 1,000
3 Maximum queue length = 1,000
4 : Maximum queue length = 1,000
5 :Maximum queue length = 1,000

SW6 : Maximum queue length = 1,000

5.4.2 ERICA

ERICA 547 553
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553 ERICA 2 Jiang configuration

target utilization 100%

3 dA3
20 Mbps

A 5.47 Robert algorithm
40 Mbps 1, 2
ms 35, 30 20 BRM

swo, SW1, 2 3

Robert algorithm

120 target utilization 100%
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TS algorithm 5.48 Robert algorithm 1
ms A ICR 10 Mbps 40 Mbps
1 msec f 35, 30 20 Mpbs Robert
algorithm Robert algorithm TS algorithm
BRM FRM
BRM BRM FRM
BRM BRM
FRM
FRM
FRM BRM
RSS algorithm 5.49
BRM FRM
BRM BRM
W ait-for-all algorithm Immediate rate calculation
5.50 5.51
A ICR 6 ms
W ait-for-all algorithm BRM
dA 4
BRM dA4 1,200
Immediate rate calculation W ait-for-all algorithm
overload detect technique
W ait-for-all algorithm
1 2
Robert algorithm RSS algorithm 1
BR M Robert algorithm 2
BRM RSS algorithm



5.4.3 FMMRA
FMMRA 5.54 5.60
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558 FMMRA Immediate Rate Calculation Algorithm Jiang configuration
i i k.
[ e o
o i i
ke -
% ® ﬁl é m LR
; “ o il
559 FMMRA 1 Jiang configuration
o 0 b
» 800 10
170 170
(I . 0
0 1 18
4
i 14
) 100 S

5.60 FMMRA 2 Jiang configuration

FMMRA

ERICA

ERICA target utilization

100% FMMRA

5.4.4 ERICA FMMRA
ERICA FMMRA
ERICA target utilization 100%
5.4.5
Robert algorithm, RSS algorithm, 1 2

TS
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W ait-for-all

Immediate rate calculation

BR M
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55 VBR Chain configuration

551

ATM VBR
ABR
VBR
ABR
chain configuration

VBR source C source C on/off source

5.61
@ @ e @@
Link

SW1 Link1 SW2 Link2 SW3

Link3 Swa dA

Source A Source B Gf { VBR Source C

561 VBR chain configuration

Source A PCR = 149.76 Mbps ,ICR = 149.76 Mbps, MCR= 0 Mbps. RIF= 1,RDF
= 0.0125 Nrm = 32

Source B : PCR = 149.76 Mbps ,ICR = 149.76 Mbps, MCR= 0 Mbps. RIF= 1.RDF

= 0.0125 Nrm = 32
Source C : on/off source ' on 100 ms
o ff 100 ms on 130 Mbps
o ff ON

1:Maximum queue length = 40,000

2 Maximum queue length = 40,000

3 :Maximum queue length = 40,000

4 :Maximum queue length = 40,000
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