1

UNITE: An Architecture for Lightweight Signalling in ATM Networks

Gísli Hjálmtýsson and

K. K. Ramakrishnan

Networking and Distributed S ystems Research

AT&T Labs - Research

April17, 1997

2

UNI Call Setup Procedure

Issue: t

6

can be later than t

5

.

Calling station´s transmit cell can arrive before

Connect Ack arrives at the Called Station.

Setup

Setup

Call Proceeding

Connect

Connect Ack

Connect

Setup

Call Proceeding

Connect

Connect Ack

T

I

M

E

Connect Ack

t

1 t

2

t

3 t

4 t

5

t

6

Calling Station Switch Switch Called Station

Da ta Da ta

Da ta

2

3

Some fundamental drawbacks of ATM signalling

� Inextricable tie-up between connectivity and comprehensive

description of connection characteristics

˘ result: poor signalling performance, even for simple non-QoS connection

» latency to s etup a connection; throughputof # connections setup

� Inflexible models for who chooses to request QoS : sender only

� Changing parameters on existing connection is exception mechanism

˘ even for same QoS; not adaptive enough for applications

� All participants on connection havesame QoS parameters

� Strict sequential processing of quality & connectivity requirements

˘ doesn´t exploitparallelism pos sible with processing at multiple switches

� Poor at failurerecovery - re-routing individual connection hard

ê (also recovery from mistakes in admission control: break_then_make model)

4

UNITE Goals: UNI LI TE

� Separate connectivity from defining/establishing QoS of connection

˘ setting up basic connectivity is as fast as possible

� Overcome the speed of light - (requires per VC queueing)

˘ start sending before completing round-trip connection establishment

» send after 1 hop-by-hop round-trip + e

˘ single cell call setup:no SAR, fixed length fields;=> hardware implementation

� QoS establishment & renegotiation are similar

˘ enabling simple ways to change parameters for flows

� Parallel processing of QoS requests

˘ even QoS establishment can be ^quick~

� QoS setup initiated by source or destination.

ê QoS setup failures may be more ^benign~ - retransmit periodically?

5

UNITE: Summary of Mechanism

� Uses a separate initial mechanism for connection setup

˘ minimalfunction to have best-effort connection source-to-destination

» over path that satisfies some broad requirements

˘ progresses on hop-by-hop

» data may be transmitted by upstream node immediately after hop-

negotiation succeeds (uses per VC buffering)

» data transmitted is buffered until connection is established on next hop

� Initial setup includes QoS class identification for routing call setup

� Use separate QoS specification & negotiation

˘ performed in-band, on established best-effort VC

˘ QoS flow can begin after QoS negotiation completes

» QoS initiator can be source (sender) or destination (receiver)

6

Micro-Setup: Best-Effort Connectivity

� route lookup for m setup; obtain port to which m setup is forwarded

� allocate VC from VC address space for upstream link & buffering

� forward m setup downstream based on ^best path~

� return VC id to upstream node.

: (we have chosen to provide reliable delivery within signalling, instead of

layering on top of ^SSCOP~)

Calling Station Switch Switch Called Station

m Setup

m Setup Ack m Setup

T

I

M

E

Ack

Ack Data marker

marker

marker

Data

Data best

effort data

� Source/core init. joins issued for each destination added.

� ^marker~ as partof 3-way handshake regenerated at branch point

� switches maintain Flow id as multicast call reference

S

A

B

A

B

A

B

B

16

Multicast QoS Flows

� Leaf initiated QoS requests carry demand upstream

� Branch points carry: max (demand i

) upstream

˘ different leaves may request atdifferent times

� Permission returned: min (offered_capacity, demand i

) at that branch

˘ offered capacity: could be sender requirement for flowor link capacity

� Simple extension of QoS processing for unicast flows

˘ each switch maintains state: ^demand~ and ^permit~ for each branch

demand=1.0

Core/se nder

A

B

Sx1 Sx2 Sx3 demand=2.5

demand=2.5

C=1.5

C demand=3.0

C=3.0 demand=3.0

A

B

Sx1 Sx2 Sx3 permit=1.5

permit=1.5

C=1.5

C

permit=3.0

C=3.0 permit=3.0

Core/se nder permit=1.0

9

17

Summary

� UNITE separates Basic Connectivity from QoS management

� Achieves efficiency whileretaining considerable flexibility

˘ individual flows may be customized independently of others

˘ control overhead is associated with that flow only

� Separating pieces that need efficiency from that requiring flexibility

˘ fits in with the desired separation of switching from controller functions

˘ easy incorporation of connection-specific handlers and features

� Accomodation of different types of QoS signalling architectures

˘ ATM´s source initiated

˘ RSVP´s receiver initiated

� Fits with OpenSig´s approach