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\ATM vs Phone Networks and Data Networks
\ATM Protocol Layers

_ell Header Format, AALS

’hysical Media

[raffic Management: ABR, UBR, GFR




ATM

ATM Net = Data Net + Phone Net

_ombination of Internet method of
sommunication (packet switching) and phone
ompanies’ method (circuit switching)




1T M vs Phone Networks

1 W] O GE &
oMb b

_urrent phone networks are synchronous (periodic).
ATM = Asynchronous Transfer Mode

°hone networks use circuit switching.
ATM networks use “Packet” Switching

n phone networks, all rates are multiple of 8 kbps.
Nith ATM service, you can get any rate.
( OU can vary your rate with time.

Nith current phone networks, all high speed circuits
re manually setup. ATM allows dialing any spengIaﬁ |
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ATM vs Data Networks

Signaling: Internet Protocol (I1P) is connectionless.
¢ ou cannot reserve bandwidth in advance.

ATM is connection-oriented.

( ou declare your needs before using the network.

°NINI: Path based on quality of service (QoS)

Switching: In IP, each packet is addressed and
yrocessed individually.

[raffic Management: Loss based in IP.
ATM has 1996 traffic management technology.
Required for high-speed and variable demands.

_ells: Fixed size or small size is not important
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)ld House vs New House

\ew needs:
solution 1: Fix the old house (cheaper initially)
solution 2: Buy a new house (pays off over along ri
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ATM Interfaces
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ATM Interfaces

Jser to Network Interface (UNI):

2ublic UNI,
Network to

Private UNI
Node Interface (NNI):

> Private NNI (P-NNI)

o Public NNI =Inter-Switching System Interface (I
ntraaLATA 1SS (Regional Bell Operating Co)

o Inter-LATA 1SS (Inter-exchange Carriers)

D Broad

pand Inter-Carrier Interface (B-1Cl)

Data Exchange Interface (DXI1)
3etween routers and ATM Digital Service Units (D

Ra .

8



Protocol Layers

—nd System End System
ATM ATM
Adaptation Adaptation
Layer Switch Layer
ATM ATM ATM
Layer Layer Layer
Physical Physical Physical
Layer Layer Layer
1 I
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Protocol Layers

he ATM Adaptation Layer

o How to break messagesto cells

(he ATM Layer

o Transmission/Switching/Reception

o Congestion Control/Buffer management

o Cell header generation/removal at
source/destination

o Cell address trandation
o Sequential delivery

10



Cell Header Format

5FC = Generic Flow Control

o (Was used in UNI but not in NNI)
/PI/NVCI =0/0pb Idlecdl; O/nb Signaling
1EC: 1+ X + X2+ X8

GFC/VPI VPI
VPI VCI
VCI
VCl [ PTI [ cLP
Header Error Check (HEC)
Payload
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Path vs Channels

24/28-bit connection identifier
First 8/12 bits: Virtua Path,
Last 16 bits; Virtua Circuit

VP service dlows new VC'sw/o ordersto carriers

VC1
VC2
VC3
VC1
VC2
VC3

VC1
VC2
VC3




/PI\/C Assignment/Use

ideo D |35
>
i%_g 2 }4/ -E i

Data Voice

| e,

76
6 >

In Out

Port| VPI/VCI| Port| VPI/NVCI

1 1/37 3 1/35

1 3/34 4 2/56

2 5/33 5 4/65

2 2/56 6 4/76
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Original Classes of

Traffic
ClassA | ClassB | ClassC | ClassL
Ime Sync | Yes Yes No No
It Rate Constant | Variable| Variable| Variabl
onnection [ Yes Yes Yes No
Jriented
xamples |Circuit Comp. | Frame |SMDS
Emulation| Video Relay
AL AAL1 [ AAL2 | AAL3 [AAL4
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AAL 5

Designed for datatraffic

_ess overhead bitsthan AAL 3/4
) Simple and Efficient AAL (SEAL)

\No per cell length field, No per cell CRC

P;/Tgr d PAD |ControILength| CRC-32
———— 0-64kB 0-47 2 2 4 T
IR BNl BNl Nl Nl Nl EEE
0 1

PTI bit indicates |ast cell
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AALZ

deal for low bit rate voice

/ ariable/constant rate voice

Viultiple users per VC

_ompression and Silence suppression
dle channdl suppression

Payload 1 Payload 2 Payload 3

; : It \Payload 1 Payload 2 Payload 3

a .

Cell zzt\ = =
ea derl Payload 1 Payload 2 Payload 3
R
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Physical Media

viultimode Fiber: 100 Mbps using 4b/5b,
155 Mbps SONET STS-3c, 155 Mbps 8b/10b

Single-mode Fiber: 155 Mbps STS-3c, 622 Mbps
Jastic Optical Fiber: 155 Mbps

shielded Twisted Pair (STP): 155 Mbps 8b/10b
_oax: 45 Mbps, DS3, 155 Mbps

Jnshielded
o UTP-3(

Twisted Pair (UTP)
ohone wire) at 25.6, 51.84, 155 Mbps

5> UTP-5(
)S1, DS3,

Datagrade UTP) at 155 Mbps
STS3c, STM-1,E1,E3,12,nxT1
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Service Categories
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Service Categories

ABR (Available bit rate):

Source follows network feedback.

Max throughput with minimum | oss.

UBR (Unspecified bit rate):

User sends whenever it wants. No feedback. No
guarantee. Cells may be dropped during congestior
CBR (Constant bit rate): User declares required rat
Throughput, delay and delay variation guaranteed.
VBR (Variable bit rate): Declare avg and max rate.
o It-VBR (Real-time): Conferencing.

Max delay guaranteed.
o nri-VBR (non-real time): Stored video.
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ABR or UBR?

ntelligent transport or not?
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BR vs UBR for TCP/IP
urce /AT_% Dest.I

'urcer Routerr Routerr Dedt. I

ABR UBR

3Ue In the source Queue In the network

hes congestion to edges| No backpressure

d If end-to-end ATM | Same end-to-end or backb
: Generally unfair

)d for the provider Simple for user

21



suaranteed Frame Rate
(GFR)

JBR with minimum cell rate (MCR) b UBR+
-rame based service

o Complete frames are accepted or discarded in the
switch

o Traffic shaping is frame based.
All cdlls of the frame have the same cell loss
priority (CLP)

o All frames below MCR are given CLP =0 service
All frames above MCR are given best effort
(CLP=1) service.
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Summary

ii
\ATM Overview: History, Why and What

rotocol Layers: AAL, ATM, Physical layers, Cdll
ormat

nterfaces: PNNI, NNI, B-1CI, DXI
A\BR, CBR, VBR, UBR, GFR
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ATM : Key References

>ee http://www.cis.ohio-
tate.edu/~jain/refs/atm_refs.htm

5. Sackett and C. Y. Metz, “ATM and Multiprotocc
\etworking,” McGraw-Hill, 1997 (Technical).

\TM Forum specs are available at
tp://ftp.atmforum.com/pub/approved-specs

R Jan, “ATM Networks: Issues and Challenges
1ead,” NetWorld+Interop Engineering Conference,
viarch 1995. Avallable on http://www.cis.ohio-
tate.edu/~jain/
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