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3.3.1 Robert Algorithm

Branch point ER, Cl NI BRM
BRM MER, MCI
MNI per-vc
MER ER branch
MClI MNI 1 Cl NI branch  branch
1
FRM BRM
BRM MER, MCI
MNI ER branch
BRM
BRM BRM BRM
MER ER FRM
MCI MNI 0
LN G & FRM
BRM FRM
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3.6

Upon the receiptofaforward RM(ER,CINI) celt :
Multicast this RM cell to allparticipating branches;
Let MXER =ER .MXCLl=a ,MXNI=NI;
Let ER =MER,Cl=MCI,NI=MNI;
Let ER =min (ER. ER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
Let MER =MXER .MCI=MXCI, MNI = MXNI;
Upon the receipt ofa backward RM(ER,CINI) Cell
Let MER =min (MER . ER).MCI=MClor Cl. MNI =MNIor NI
Discard the BRM Cell

35 Robert algorithm
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Fuwad RM

o
Wharad FRM

Y
MER = min(ER_in_RM,MER)
MCI = CI_in_RM or MCI
MNI = NI_in_RM or MNI

h 4

Discard this BRM cell

Multicast this RM cell to all

participating branches

A
MXER = ER_in_RM
MXCI =Cl_in_RM
| MXNI=NLin RM

4
ER_in_RM = MER
Cl_in_RM = MCI
NI_in_RM = MNI

ER_in_RM = min (ER_in_RM , ER ]

calculated by congestion control

scheme for all branch)
|
A 4

Send this RM cell back to the source

A

MER = MXER
MCI = MXCI
MNI = MXNI

3.6
3.3.2 TS Algorithm
Consolidation noise
BRM
BRM MER

R/ END /
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Robert Algorithm
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3.7 3.8

Upon the receipt ofaforward RM(ER,CINI) cell :
Multicast this RM cell to all participating branches;
[f AtLeastOneBRM then
Let MXER =ER,MXCl =a , MXNI =NI;
Let ER=MER,a =MCI. NI =MNI:
Let ER =min (ER , ER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
Let MER =MXER, MCI =MXCI IMNI =MXNI;
Let AtLeastOneBRM =0;
Upon the receiptofa BRM(ER.CLNI) Cell
Let AtLeastOneBRM =1I;;
Let MER =mill (MER, ER) ,MCl =MClor Cl.MNI =MSlIor NI
Discard the BRM Cell

37 TS algorithm
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Furad RM

AtLeastOneBRM = |

MER = min(ER_in_RM,MER)
MCI =CI_in_RM or MCI
MNI =NI_in_RM or MNI

A

Discard this BRM cell

Whuwad FRM

Multicast this RM cell to all

participating branches

'Yes

MXER = ER_in_RM
MXCI = Cl_in_RM
MXNI = NI_in_RM

ER_in_RM = MER
CL in_RM = MCI
NI in_RM = MNI

ER in_RM =min (ER_in RM , ER

calculated by congestion control

scheme for all branch)

Send this RM cell back to the source

A

MER = MXER
MCI = MXCI
MNI = MXNI

AtLeastOneBRM =0

3.8

Robert algorithm



3.3.3 RSS Algorithm

Robert Algorithm

BRM FRM
RSS Algorithm
BRM ER, CI NI
MER, MCI MNI
[ I \ v o, ! " 1 0
BRM
39 3.10

Upon the receipt o faforward RM(ER.CI.NI) cell :
Multicast this RM cell to all participating branches;
Let AtLeastOneFRM =1;
Upon the receipt o fa backward RM(ER,CI,NY) Cell
Let MER =min (MER, ER) IMCI=MClor CI,MNI =MNIor NI
IfAtLeastOneFRM then
Let ER =MER,CI=MCI NI =MNI;
Let ER = min (ER, ER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
Let MER =PCR,MCI=0.MNI=0;
Let AtLeastOneFRM =0;

Discard the BRM Celt

3.9 RSS algorithm
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MCI = CI_in_RM or MCI
MNI = NI_in_RM or MNI

AtLeastOneFRM == 1?

{ MER = min(ER_in_RM,MER) |
i
|

A

\
iYes
Y

ER_in_RM =MER
ClLin RM = MCI

NI in RM = MNI
|

Y

f
| ER_in_RM = min (ER in RM , ER
calculated by congestion control

i scheme for all branch)

|
|

4

r
|

Discard this BRM cell

.
! L Send this RM cell back to the source

b 4
MER =PCR

MCI=0
MNI =0

Y

AtLeastOneFRM =0
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Sulwad RM
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Whuwad FRM

|
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Multicast this RM cell to all

participating branches

Y

AtLeastOneFRM = 1

3.10 RSS algorithm



3.3.4 W ait-for-all Algorithm

Branch point BRM branch
ER RM MER Cl NI
RM ER
MER ER
BRM NumberOfBRMsReceived
BRM Per-vc
BRMReceived Per-output
BRMReceived BRM
BRM branch
BRM ER
MER PCR Cl, NI NumberOfBRM sReceived
0 branch BRMReceived 0
RM
branch propagation delay
BRM
RM
3.11
3.12

Upon the receiptofaforward RM(ER,CINI) cell :
Multicast this RM cell to allparticipating branches;
Upon the receipt ofa backward RM(ER.CI.NI) Cellfrom branch i :
[fnot BRMReceived. then
Let BRMReceived(=/;
Let NumberOfBRMsReceived = NumberOfBRMsReceived + I;
Let MER =min (MER.ER).MC!=MClor CI, MNI=MNIor NI
[f(NumberOfBRMsReceived == NumberOfBranches) then
Let ER =MER, CI =MCI, NI =MNI,
Let ER =min (ER, ER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
Let MER =PCR ,MCI=0,MNI-9;
Let NumberOfBRMsReceived =0;
Let BRMReceived =0for all branch;

Discard the BRM Cell

3.11 W ait-for-all algorithm



Fuwad RM

BRMReceivedi =1 i
NumberOfBRMsReceived = i
NumberOfBRMsReceived + 1 :

>

|
A |
|

MER = min(ER_in_RM,MER)
MCI = CL_in_RM or MCI

MNI =NI_in_RM or MNI

NumberOfBRMSReceived ==

NumberOfBranches?
A 4

Multicast this RM cell to all

ER_in_RM = MER participating branches

CI_in_RM = MCI
NI in_RM = MNI

|

Discard this BRM cell

ER_in_RM =min (ER_in_RM, ER
calculated by congestion control

scheme for all branch)

I

Send this RM cell back to the source

;

MER =PCR
MCI=0
MNI=0

1

NumberOfBRMSReceived =0 |
BRMReceived = 0 for all branches

3.12 W ait-for-all algorithm
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3.3.5 Immediate Rate Calculation Algorithm «

Wait-for-all ~ Algorithm
(Overload detected)

ER BRM ER (LastJER)
BRM ER BRM Last ER
Threshold
ER MER
ER BRM
BRM BRM
branch
BRM Overload detected
BRM FRM
BRM 1
FRM ,
BRM FRM
BRM Overload detected ER
Branch ( Overload Indication)
BRM BRM Overload Indication

Overload detected
Wait-for-all algorithn”
Overload detected
ER branch
Immediate rate calculation
ER
Overload detected
branch
BRM

3.13 3.14



Upon the receiptofaforward RM(ER,CINI) cell :
Multicast this RM cell to allparticipating branches;
Let FRMminusBRM = FRMminusBRM +1;
Upon the receiptofa backward RM(ER,CI,NI) Cellfrom branch i :
Let SendBRM =0;
Let Reset=1,
[fnot BRMReceived. then
Let BRMReceived. = ;
Let NumberOfBRMsReceived = NumberOfBRMsReceived + ;
Let MER =min (MER,ER) ,MCI=MClor CI,MNI=MNIor NI;
Let MER =min (MER, minimum ER calculated by congestion control schemefor all branch)
(***forfaster overload detect **¥)
If(MER LLastER) and (SkipIncrease > 0) and (NumberOfBRMsReceived == NumberOfBranclies) then

Let SkipIncrease = SkipIncrease -1 ;
Let NumberOfBRMsReceived = 0;
Let BRMReceived = 0for all branch;
j
else if (MER < (Thresholdx LastER)) then (***+eoyctinad is detected *****)
if (NumberOfBRMsReceived < NumberOfBranclies) then
Let SkipIncrease = SkipIncrease + 1
Let Reset=0;
LetSendBRM =1;

/
else if (NumberOfBRMsReceived == NumberOfBranclies) then
Let SendBRM = 1;
[f(SendBRM) then
(
Let ER =MER 2CI =MCI INI =MNI;
Let ER =min (ER LER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
LetLastER =ER;
If (Reset) then
Let MER =PCR,MCI=01MNI=0;
Let NumberOfBRMsReceived =0;
Let BRMReceived =0for all brandis
Let FRMminumBRM = FRMminumBRM-1;

Discard the BRM Cell

3.13 Immediate Rate Calculation algorithm



NumberOfBRMSReceived <
NumberOfBranches

Fuiwad BRM 910

branch i

SendBRM =0

Reset =1

BRMReceivedi =0?

BRMRoceivc:di =1
NumberOfBRMsReceived =
NumberOfBRMsReceived + |

>

MER < (Threshold X LastER)

MER = min(ER_in_RM,MER)
MCI = CL_in_RM or MCI
MNI=NI_in_RM or MNI

!

ER_in_RM = min (ER_in_RM , ER

calculated by congestion control

scheme for all branch)

MER >= LastER AND Skipincrease >0 AND
umberOfBRMSReceived == NumberOfBranches?

SkipIncrease = SkipIncrease +1

Reset =0

Y

SendBRM = |

I

umberOfBRMSReceived =
NumberOfBranches

SendBRM = |
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2 N
{ Suwad FRM

Y

Multicast this RM cell to all|

participating branches

4
FRMminusBRM =

FRMminusBRM + 1

SkipIncrease = SkiplIncrease -1
NumberOfBRMSReceived =0
BRMReceived = O for all branches

No

Immediate rate calculation algorithm



3.4

ER_in_RM = MER
Cl_in_ RM = MCI
NI_in_RM = MNI

Y
ER_in_RM =min (ER_in_RM , ER

calculated by congestion control
scheme for all branch)

LastER = ER in RM

Y ‘ Send this RM cell back to the source ]
Discard this BRM cell T

i Yes
Y

MER = PCR
MCI=0
MNI=0 I
NumberOfBRMSReceived =0
BRMReceived = 0 for all branches

<
y

FRMminusBRM = FRMminusBRM -1

»

C—E;T\)

3.14 Immediate rate calculation algorithm ()
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FMMRA Consolidation noise N consolidation
noise ERICA
!
BRM
consolidation delay Immediate rate calculation algorithm
']

consolidation delay
]

consolidation noise

consolidation delay

branch point

3.5 1
']
overload detected
Immediate rate calculation
(Underload
condition)
branch point Robert algorithm
Robert algorithm
BRM branch point BRM FRM
VC branch (per-VC and per-branch basis)

ER ER ER branch



Cl NI
3.15 3.16

Upon the receiptofaforward RM(ER,CJ,NI) cell :
Multicast this RM cell to allparticipating branches;
Let ER =min(MERI) ,C I =or(MCI.) andNI =or(MNI.)
for allparticipating branches;
Let ER =min (ER, ER calculated by congestion control
schemefor all branches)
Send this RM cell back to the source;
Upon the receipt ofa backward RM(ER,CI,NI) Cellfrom branch i:
Let MERI=ER ,MCI. =CI, MNL =NI;
Discard the BRM Cell

3.15 1

No

«
Wuwad FRM

Yes
Y

Multicast this RM cell to all

participating branches

\ 4

A
MER = ER_in_RM
MCI. = CL_in_RM
MNI. = NI_in_RM

ER in RM= min(MERi) for all branch i
Cl_in_ RM = min(MCli) for all branch i
NI in RM = min(MNli) for all branch i

|

¥ ] h 4
ER_in_RM =min (ER_in_RM, ER

Discard this BRM cell

calculated by congestion control

! scheme for all branch)

|
Y

Send this RM cell back to the source

\ 4 }
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3.6 2

Robert TS RSS

Consolidation noise
FRM FRM  Dbranch point
BRM
MER Branch
BRM
MER
RSS algorithm
RSS algorithm
MER ER BRM RM
consolidation noise TER
BRM MER

Upon the receipt ofaforward RMIER.CI.SI) cell ;
Multicast this RM cell to all participating branches;
Let AtLeastOneFRM =1,
Upon the receipt ofa backward RM(ER.CI.NI) Cell
Let MER =min (MER 1ER).MCl =MClor CI, MNI =MSlorSI
[fAtLeastOneFRM then
Let TER = ER;
Let ER=MER,ClI=MCI,NI =MSI; *
Let ER =mill (ER 1ER calculated by congestion control schemefor all branch)
Send this RM cell back to the source;
Let MER = TER,MCl=0,MM = 0;
Let AtLeastOneFRM =0;

Discard the BRM Cell

3.17 2
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BRM
BRM branch
Consolidation noise

BRM

MER
ER
BRM



No

No

39

Sulsad RM )

MER = min(ER_in_RM,MER)
MCI =CI_in_RM or MCI
MNI = NI_in_RM or MNI

L

Discard this BRM cell

AtLeastOneFRM == 1?

TER = ER_in RM

y
ER_in RM = MER
Clin_RM = MCI
NI_in_RM = MNI

A
ER_in_RM =min (ER_in_RM , ER

calculated by congestion control

scheme for all branch)

Send this RM cell back to the source

A 4
MER =TER
MCI=0
MNI=0

AtLeastOneFRM =0

Whurad FRM

Yes

Multicast this RM cell to all

participating branches

A

AtLeastOneFRM = |

A

END

3.18
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