frivuj 11

21 ?1 ATM

ATM Forum Traffic Management 4.0 [1] ATM

ATM

1. CBR (Constant Bit Rate)
Peak Cell Rate (PCR)

2. 1t-VBR (Real-Time Variable Bit Rate)

Real-time

PCR, Sustainable Cell Rate (SCR) Maximum Burst Size (MBS)
3. nrt-VBR (Non-Real-Time Variable Bit Rate)
(Non-Real-time)

Bursty traffic nrt-VBR

PCR, SCR MBS
4. UBR (Unspecified Bit Rate)

5. ABR (Available Bit Rate)
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CBR rt-VBR nrt-VBR

Traffic Parameter:
PCR and CDVT(4,5) Specified
SCR, MBS, CDVT N/A Specified

(4.5)

mcrd N/A
QoS Parameters
Peak-to-peak CDV Specified

MaxCTD Specified
CLR4 Specified

Feedback Unspecified

Note :
1 cr
CAC UPC

CDVT Cell Delay Variation Tolerance

(o2 NN &2 B N VI )

ABR Flow Control

2.2 ABR

ABR

ATM Forum Traffic Management 4.0

2.1

ATM

UBR ABR

Specified, Specified,
N/A

N/A Specified

Unspecified

Unspecified

Unspecified See Note 1

Specified6

PVCs (Permanent VCs) SVCs (Switched VCs)

ATM

ABR (Rate based Flow Control) [2]



RM (Resource Management Cell - RM cell)

RM

1. CI (congestion indication)

0

2. NI (No increase)
NI
3. ER (explicit rate)
1
L
ABR
2.
3.
RM
NRM RM

FRM (Forward RM cell)
BRM
RM

ABR

2.1

RM

RM

RM

RM



SourceA

Z Data Cell
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2.3

ICR (Initial Cell Rate)
PCR

ACR

LI8d RM QN
daunsnluiu
waddoya

Destination A, )

SourceB

Y

Destination B

e

a8 RM 155y
NITRBLNAUNIAINUARIENIS

ATM

round-tip time

PCR
ICR
ICR
RM
Cl RM

El RM Cell for Sourer A m RM Cell for Source B

ABR

ICR
MCR
ACR (Allowed Cell Rate)
RM

ACR

MCR



ACR = maximum (ACR X RDF ,MCR)
RDF (Rate Decease Factor)
MCR (Minimum Cell Rate)
2. NI RM 1
ACR

ACR
ACR = minimum (ACR + PCR* RIF 5ER ,PCR)

RIF
PCR
ER PCR ER
ER
RIF RDF
ER
RIF 1 ACR
ACR
RM NRM-1 out-of-rate RM cell
RM
RM out-of-rate RM cell

2.3 RM

2.2

(2.1)



PCR

MCR

ICR

RIF

Nrm

Mrm

RDF

ACR

CRM

ADTF

Trm

FRTT

TBE

CDF

TCR

2.2 ABR parameter descriptions

RM
1
FRM BRM
FRM /
BRM
ACR ICR
RM ADTF
RM
BRM
FRM
BRM CRM

out-of-rate RM cell

Cell/sec

0 16777215

Cell/sec

0 16777215
Cell/sec

0 16777215

/32768 1

2 256

1/32768 1
Cell/secs
MCR PCR

second

0.01 10.23

milliseconds
100*27 100
%90
milliseconds
0 16.7

second

0 16,777,215

1/64 1

10
Cells/seconds

10

PCR
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1/32768

ICR

0.5

100

16,777,215

116

10 Cells/seconds



FIELD

Header

ID
DIR
BN

Cl

NI
RA

Reserved
ER

CCR
MCR
QL
SN
Reserved
Reserved
CRC-10

2.4

OCTET

1-5

— N N o

8-9

10-11
12-13
14-17
18-21
22-51
52
52
53

BIT(s)

All

All

3-1
All

All
All
All
All
All
8-3
2-1
All

2.3 Fields and their position in RM-cells

DESCRIPTION

ATM Header

Protocol Identifier
Direction
BECN Cell
Congestion
Indication
No Increase
Request/

Acknowledge
Reserved
Explicit Cell Rate

Current Cell Rate
Minimum Cell Rate
Queue Length
Sequence Number
Reserved
Reserved
CRC-10

Initial Value
Ifsource- [fswitch-generated or
generated destination-generated

RM-VPC VCI=6 and PT1=110
RM-VCC :PTI =110

1
0 1
0 1
0 Either CI=1 orNI=1 or

both
Oor 1
0 orsetinaccordance with 1.371-draft

0
A rate not greater Any rate value
than PCR
parameter
ACR parameter 0
MCR parameter 0

0 orsetinaccordance with 1.371-draft
0 orsetinaccordance with 1.371-draft
6A (hex) for each octet
0
See ITU-T Recommendation
1.610

(Congestion Control Scheme)



24.1, (Binary Feedback Schemes)

EFCI (Explicit Forward

Congestion"Indicate) [3]

EFCI
Cl (Congestion indicate) RM
RM Cl
NI
Reletive Rate Marking
Cl NI BRM
1
RM Cl
RM
(fairness)
Cl
beat-down
(Explicit Rate Feedback
Schemes)
24.2. (Explicit Rate Feedback Schemes)
L. VC (fairshare calculation)

ER RM
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3. (explicit rate)

(fairness) 2

1 Proportional allocation

2. Max-Min fairness

' 100 Mbps
3 10550 60 Mbps
Max-Min Fairness 24
1 i 10 10
Mbps 90 Mbps 2
24 Max-Min Fainess
VC
(Mbps) (Mbps)
1 10 10
2 50 45
3 60 45
ERICA
FMMRA

2.5 ERICA (Explicit Rate Indicate for Congestion Avoidance)

ERICA [4] Max-Min Fairness

ERICA



z (2.3) Fairshare

ABR

ER

z

(Averaging Interval -Al) ERICA

ER Z> 11
Fairshare ER

4 1 11

ERICA
Fairshare
ERICA V/Cshare
24

VCshare =

CCR

Fairshare

Fairshare

14

(2.3)

Z< 11

ER

Fairshare

\V/Cshare

(249

VCshare
VCshare



ER RM VCshare Fairshare
ER RM
ERICA 2.2
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MaxAllocCurrent = Fair Share ;
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22 ERICA
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> Su1wad BRM >

VCShare = CCR VvC 1Z

NZ > I+deéftanth> - ER- Max(Fair Share, VC share)

T No
ER = Max(Fair Share,VC Share, MaxAllocPrevious)

T

MaxAllocCurrent = Max(MaxAllocCurrent, ER)

<
-

ER = Min(ER , ABR )

T

ER BRM = MintER  BRM, ER)

2.2 ERICA( )
ERICA ERICA+ [4]
2.5
= f(Q)X ABR
max(QDLF- X%y ¢ 9500
(a-1)XQ + Qn
f(Q)=1 (2.5)
bXQO0
for 0<Q<Qo
(b-1)XQ + Q0
QDLF Queue Drain Limit Factor f(Q)
a,h f(Q)

Q0

16
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HQ) Q)= —

(b—1)XQ+0Q,

axXQ,

(a—1DXQ+Q,
o0 [ oo o s DTl i A ST AR R RS

Q)=

QDLF | = mmm s s e S i i o s i

Y

Queue Length (Cells)

23 ERICA+

ERICA

2.6 FMMRA (Fast Max-Min Rate Allocation)

FMMRA [5,6,7] Max-Min Fairness

I Bottlenecked connection

Non-bottlenecked connection bottlenecked link 1
FMMRA avertised rate -y,
Y, bottlenecked
connections bottlenecked bandwidth
Y, P
X Bottleneck

RM
AX AP y,(t4) 2.6



ALA P if*?<Y,
AX = o
|-%B, it > 71
[1—[3: ifAf <Y1
Ap = ;
l_ I <*Yr
ifN=0Q
C*-C|(t+ .
YitH)=- Nl((t )) N> 1
,-N,(t+
ifN =
XjER ER RM
Al Dbottlenecked bandwidth VClI 1
p' bottlenecked connections VCI 1
N, 1
N,(t) hottlenecked connection
CA ABR
¢, (1) hottlenecked bandwidth
P N,
ER 2.1
ERinRVI=  inyi AR
FMMRA ER RM
upstream downstream
FMMRA 2.4
FMMRA
P X
VC

VC

18

(2.6)

27
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Susad RM
dionsugasnm Al
Whusad BRM
No
Yes M1 C
~ : C=(1-wt)*C+wt*(Link
ER =min(Y ,ER)

ER = min('Yl,ER) rate-CBR-VBR)
i
|
|
!
| No
! Yes
' v
: Nb=Nb- B| +1 ! Nb=Nb - B.
: B' =] ‘ Bl =
| Cb=Cb+ER- 7‘. | Cb=Cb- A,

A, =ER A, =00
Y
N=Nb
No
Yes
¥, = T5Y(C-Cb) Y, =(C-Cb)(N-Nb) |
| ple |
dauyaa RM ap'ly
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FMMRA
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