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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form” the~specialized system for
worldwide standardization. National bodie

committees established by the res
particular fields of technical activi
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I nfor mation technology — Telecommunicationsand infor mation exchange
between systems — | ntermediate system to | nter mediate system intra-domain
routeing information exchange protocol for use in conjunction with the protocol
for providing the connectionless-mode Network Service (ISO 8473)

AMENDMENT 2: Extensonsfor group composition and related M ST multicast routeing

Add the following new annex G.

Annex G
(normative)

Extensions for group composition and related M ST mulji
Introduction

The main intention of this annex is the specification of mechanisms
Minimum Spanning Tree (MST) multicast address information With' 7

d handling of
¢a as well as the

International Standard.

This Annex also refers\io
mechanism for the i

systems.

G.2 Normativereferences

1SO 9542:1988/Annex D, Information technology - Telecommunications and information exchange between
systems - End system to Intermediate system routeing exchange protocol for use in conjunction with the
protocol for providing the connectionless-mode Network Service (ISO 8473) - Annex D: Addition of group
composition information

C.-H. Chow; On Multicast Path Finding Algorithms; Proc. of Infocom. '91; pp 1274-1283

G.3 Definitions

For the purposes of this annex the following definition applies.

group: a set of systems, which can be identified by their network addresses.
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G.4 Abbreviations

For the purposes of this annex, the following abbreviations apply in addition to those defined in the main body
of the specification

ESGC PDU  End System Group Composition Protocol Data Unit (ISO 9542 Annex D)

GSP Group State Protocol Data Unit

ISGC PDU Intermediate System Group Composition Protocol Data Unit (ISO 9542 Annex D)
1D Identification

L Level

MO Managed Object

MST Minimum Spanning Tree

SPF Shortest Path First

G.5 Overview of the protocol

G.5.1 Subnetwork independent functions

systems a minimum spanning tree (see a )] . This routeing algorithm guarantees
that in the case where non-broadaast : &, used for connecting two adjacent In-
termediate systems, NPRUSs are on t thase Intermediate systems, where more
than one subtree is use SAP addresses.

MST multicast informa ¢ intradomain routeing area using a new type of
PDUs, called > .. These GSPs are handled like LSPs and are exchanged

on all types t action proposed in Amendment 2 for LSPs (especially for
exchanging LSPs a S iqui

Group addresse 7 modified or deleted by systems operations at every Interme-
diate systém 0 , exchanging group address information between End systems and
their . ediate system using additional PDU types "End System Group
Co ith (ES&C)" and "Intermediate System Group Composition PDU (ISGC)"

(extended opevat ~1'the case the option is not used, End systems are not informed about the
members oftagroup, only about the existence of a group. In this case End systems are only able to
use group addresseés (e.g. as target addresses for multicast NPDUSs), to subscribe to an existing
group address or to unsubsribe itself from a group address.

G.5.2 Design goals
This annex supports the following design goals:

- Replication: The replication function determines the number of different outgoing paths depending on the
decomposition of the multicast addresses within a NPDU. Based on this number of different paths the NPDU
is than replicated n times within an Intermediate System and these replicated NPDUs are sent once per
determined outgoing path.

- MST multicastness: Exchange of group composition information in the optional or mandatory mode between
End Systems and Intermediate Systems using ESGC PDUs and ISGC PDUs (see 1SO 9542 Annex D),
exchange of group composition information in the basic or extended mode among Intermediate Systems
using GSPs (see mechanisms described in this amendment) and replication of NPDUs with multicast
addresses in the basic or extended mode (see mechanisms described in this amendment).
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G.5.3 Design non-goals

It is not a design goal of the procedures defined in this annex to guarantee delivery of all offered
NPDUs to all defined destination addresses.

G.5.4 Enhancements to the Decision Process

If the decision process has recognised that a NPDU is to be routed to a group address, the following
actions are needed:

- expand the group to all addresses contained in the group - (15) in figure G-1.

- create the routeing decision according to the link state database for each of the group_ members and store it

until replicated NPDU(s) are removed in the next step - (16) in figure G-1.

G.5.5 Enhancements to the Update Process

erated as a restt o ogic chariges, and also periodically. They may also be
generated indirectly asa re Managerpent actions (such as changing one of the routeing

metrics for a circuit)

- Group State PRUs are geneya
Managemen :

- Level 1 Link 3fate
out of an area.

d asa of changes in the Group State or based on Systems

s.propagaged to all Intermediate systems within an area, but not propagated
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ess, through a set of System Management parameters, enforces an upper bound on the
amount of routeing traffic overhead it generates

G.5.6 Enhancements to the Forwarding Process

After the decision process has resolved to which adjacencies the multicast NPDU is to be send, the
NPDU has to be replicated and sent to these adjacencies with the group address as the destination
address - (18) in figure G-1.

G.5.7 Enhancements to the Receive Process

Additionally the Receive Process obtains its inputs from the group information handed to the group state
database (both from ESs and ISs).
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G.6 Subnetw independent functions

This Annex introduces a new process, the Sendlist Creation Process (L2, L1), and a new database, the Group
State data base (L2, L1).

G.6.1 Decision process

This process uses the databases of Link State information and Group State information to calculate the
forwarding database(s), from which the forwarding process can know the proper next hop(s) for each (replicated)
NPDU. The Level 1 Link State Database is used for calculating the Level 1 Forwarding Database(s), and the
Level 2 Link State Database is used for calculating the Level 2 Forwarding Databases(s). The Group State
Database is used to calculate in addition both the Level 1 and Level 2 Forwarding Database(s).

G.6.1.1 Input for the Decision Process

As a new input for the Decision Process this annex makes use of the Group State Database, which is a set of
MST multicast information from the latest Group State PDUs from all known Intermediate Systems (within this
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