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International Standard ISO/IEC 15802-5:1998(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical

committees est

ISO and IEC |technical committees collaborate in fields of mutual interest. Other international

organizations,
work.

overnmental and non-governmental, in liaison with ISO and IEC, also take part in the

In the field of|information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1/ Draft International Standards adopted by the joint technical committee are circulated to
national bodies ffor voting. Publication as an International Standard requires approval by at least 75 % of
the national bodies casting a vote.

International S

ndard ISO/IEC 15802-5 was prepared by Joint Technical Committee\ISO/IEC JTC 1,

Information tedhnology, Subcommittee SC 6, Telecommunications and information,-exchange between

systems.

ISO/IEC 15802| consists of the following parts, under the general title\dnformation technology —
Telecommunications and information exchange between systems —~Local and metropolitan area
networks — Common specifications:

Part 1: Mefdium Access Control (MAC) service definition
Part 2: LAN/MAN management
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Part 4: Sysgem load protocol

Part 5: Remote Media Access Control (MAC)-bridging
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Foreword to International Standard ISO/IEC 15802-5: 1998

This International Standard is part of a family of International Standards for Local and Metropolitan Area
Networks. The relationship between this International Standard, which provides extensions to the behavior
of ISO/IEC 10038, and the other members of the family is shown below. (The numbers in the figure refer to
ISO/IEC Standard numbers.)

I 8802-1 Overview |

[ 8802-2 Logical Link Control l

Data
8802-3 8802-4 8802-5 8802-6 8802-9 8802-11 8802-12 TNk

Medium Medium Medium Medium Medium Medium Medium Layer
Access Access Access Access Access Access Access

8802-3 8802-4 8802-5 8802-6 8802-9 8802-11 8802-12 | _Physical
Physical Physical Physical Physical Physical Physical Physical Layer

his family of International Standards deals with the Physical and Data Linklayers as defined by the ISO
pen Systems Interconnection (OSI) Basic Reference Model (ISO/IEC 7498-1:1994). The access stapdards
efine seven types of medium access technologies and associated physical media, each approprigte for
hrticular applications or system objectives. Other types are under investigation.

ho R~ aW=—

The International Standards defining the access technologies are asyfollows:

a) ISO/IEC 8802-3, utilizing carrier sense multiple ac€ess' with collision detection (CSMA/CD) as the
access method.

b) ISO/IEC 8802-4, utilizing token passing bus as.the access method.

c) ISO/IEC 8802-5, utilizing token passing ring‘as the access method.

d) ISO/IEC 8802-6, utilizing distributed quening dual bus as the access method.

e) ISO/IEC 8802-9, a unified access method offering integrated services for backbone networks.

f)  ISO/IEC DIS 8802-11, a wireless LAN utilizing carrier sense multiple access with collision avojdance
(CSMA/CA) as the access method.

g) ISO/IEC DIS 8802-12, utilizing\Demand Priority as the access method.

—

BO/IEC TR 8802-1, Overview.of Local Area Network Standards, provides an overview of the series of ISO/
EC 8802 standards.

— =

BO/IEC 8802-2, LogicalsLink Control, is used in conjunction with the medium access standards to pfovide
the data link layer service to network layer protocols.

IBO/IEC 1580241, :Medium Access Control (MAC) service definition, specifies the characteristics pf the
common MAE Service provided by all IEEE 802 LAN MACs. The service is defined in terms of primitives
at can bepassed between peer service users, their parameters, their interrelationship and valid sequences,
and theassoCiated events of the service.

N/MAN Management, defines an

OSI management-compatible architectur¢, and
performing re e Ent.

ISO/IEC 10038, Media Access Control (MAC) bridges, specifies an architecture and protocol for the intercon-
nection of IEEE 802 LANs below the level of the logical link control protocol (to be renumbered 15802-3).

ISO/IEC 15802-4, System Load Protocol, specifies a set of services and protocol for those aspects of manage-
ment concerned with the loading of systems on IEEE 802 LANs.

ISO/IEC 15802-5, Remote Media Access Control (MAC) bridging, specifies extensions for the interconnec-
tion, using non-LAN communication technologies, of geographically separated IEEE 802 LANs below the
level of the logical link control protocol.

Copyright © 1998 IEEE. All rights reserved. iii
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ANSV/IEEE Std 802.1G, 1998 Edition

IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the
Standards Coordinating Committees of the IEEE Standards Board. Members of the committees serve volun-
tarily and without compensation. They are not necessarily members of the Institute. The standards developed
within IEEE represent a consensus of the broad expertise on the subject within the Institute as well as those
activities outside of IEEE that have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the s¢ Furthermore. the viewpoint expressed at the time a standard is approved and
issuefl is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every IEEE Standard is subjected to review at least every five years
revisjon or reaffirmation. When a document is more than five years old and has not been reaffirmed;ut’is rda-
sonable to conclude that its contents, although still of some value, do not wholly reflect the preSent state fof
the aft. Users are cautioned to check to determine that they have the latest edition of any IBEE Standard.

Comfnents for revision of IEEE Standards are welcome from any interested party, regardless of membersHip
affiliption with IEEE. Suggestions for changes in documents should be in the form of a proposed change |of
text, fogether with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning-of portions of standards as they
relat¢ to specific applications. When the need for interpretations is brought to the attention of IEEE, the
Instifute will initiate action to prepare appropriate responses. Since’IEEE Standards represent a consensus|of
all concerned interests, it is important to ensure that any interprefation has also received the concurrence of a
balanjce of interests. For this reason IEEE and the members 6fits technical committees are not able to pfo-
vide |an instant response to interpretation requests except.in those cases where the matter has previougly
received formal consideration.

Comjments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway,"NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require use of subject matter covered by patent rights. By publication of this standard,
nogpesition is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which a license may be required by an IEEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction to ANSI/IEEE Std 802.1G, 1998 Edition

(This introduction is not a part of ANSI/IEEE Std 802.1G, 1998 Edition or of ISO/IEC 15802-5: 1998.)

This standard is part of a family of standards for local and metropolitan area networks. The relationship
between the standard and other members of the family is shown below. (The numbers in the figure refer to

IEEE standard numbers.)
=
o
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The standards defining the access technologies are as follows:

* | IEEE Std 802

| ANSI/IEEE Std 802.1B
and 802.1k
[ISO/IEC 15802-2]

* | ANSVIEEE Std 802.1D
[ISO/IEC 10038]

* [ ANSIVIEEE'Std 802.1E
[ISO/IEC 15802-4]

* Formerly IEEE Std 802.1A.

Overviewand Architecture. This standard provides an overview to the f
ily of(IEEE 802 Standards.

LAN/MAN Management. Defines an OSI management-compatible archit
ture, and services and protocol elements for use in a LAN/MAN environ
ment for performing remote management.

Media Access Control (MAC) Bridges. Specifies an architecture and proto
for the interconnection of IEEE 802 LANs below the MAC service bound

System Load Protocol. Specifies a set of services and protocol for those
aspects of management concerned with the loading of systems on IEEE
LANs.

This family of standards deals with the Physical and Data LinK layers as defined by the International Orgdniza-
tign for Standardization (ISO) Open Systems Interconnection (OSI) Basic Reference Model (ISO/IEC 1
:[1994). The access standards define seven types of medium access technologies and associated phy
media, each appropriate for particular applications orsystem objectives. Other types are under investigati

498-
sical
on.

ol
hry.

802

« ANSVIEEE Std 802.1G
[ISO/IEC 15802-5]

* ANSUVIEEE Std 802.2
[ISO/IEC 8802-2]

» ANSUVIEEE Std 802.3
[ISO/IEC 8802-3]

Remote Media Access Control (MAC) Bridging. Speciiies extensions for t

ne

interconnection, using non-LAN communication technologies, of geographi-

cally separated IEEE 802 LANSs below the level of the logical link control
protocol.

Logical Link Control

CSMA/CD Access Method and Physical Layer Specifications

Copyright © 1998 |EEE. All rights reserved.
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e ANSVIEEE Std 802.4 Token Passing Bus Access Method and Physical Layer Specifications
[ISO/IEC 8802-4]

* ANSVIEEE Std 802.5 Token Ring Access Method and Physical Layer Specifications
[ISO/IEC 8802-5]

» ANSUVIEEE Std 802.6 Distributed Queue Dual Bus Access Method and Physical Layer Specifi-
[ISO/IEC 8802-6] cations

» ANSVIEEE Std 802.9 Integrated Services (1S) LAN Interface at the Medium Access Control
[ISO/IEC 8802-9] (MAC) and Physical (PHY) Layers

o ANSUIEEE Std 802.10  Interoperable LAN/MAN Security

EEE Std 802.11 Wireless LAN Medium Access Control (MAC) and Physical Layer Specifi
SO/IEC DIS 8802-11]  cations

.
——

« ANSIIEEE Std 802.12  Demand Priority Access Method, Physical Layer and Repeater Specifi-
[ISO/IEC DIS 8802-12]  cations

In afidition to the family of standards, the following is a recommended pracfi¢e Tor a common Physica
Lay¢r technology:

« IEEE Std 802.7 IEEE Recommended Practice for Broadband Local Area Networks

Thelfollowing additional working group has authorized standards projects under development:

» 1IEEE 802.14 Standard Protocol for Cgble-TV Based Broadband Communication Networh

Conformance test methodology

An [additional standards series, identified by the number 1802, has been established to identify [the
conformance test methodology documents for the 802 family of standards. Thus the conformance {est
docyiments for 802.3 are numbered\1802.3.

ANBV/IEEE Std 802.1G; 1998 Edition [ISO/IEC 15802-5: 1998]

Thig standard specifies extensions to the architecture and protocol of ISO/IEC 10038 that provide for |the
intefconnection{asing non-LAN communication technologies, of geographically separated IEEE 802 LANs
belgw the leyel of the logical link control protocol.

Thig standard contains state-of-the-art material. The area covered by this standard is undergoing evolution.

Revisions are possible within the next few years to clarify existing material to correct possible errors, and to

incorporate new related material. Information on the current revision state of this and other IEEE 802 stan-
dards may be obtained from

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

vi Copyright © 1998 IEEE. All rights reserved.
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IEEE 802 committee working documents are availabie from

1IEEE Document Distribution Service

AlphaGraphics #35

Attn: P. Thrush

10201 N. 35th Avenue

Phoenix, AZ 85051

USA
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Information technology—
Telecommunications and information exchange between systems—
Local and metropolitan area networks—Common specifications—

Part 5: Remote Media Access Control (MAC) bridging

1.

Scope

ISCAEC-8802 local-areanetworks(LANs) of all tynes can be connected-together using MAC bridees
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rethote MAC bridges, using non-LAN technologies for’communication among the remote bridges. A g
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ividual LAN has its own independent MAC. The bridged LAN created allows the interconneCtig
tions as if they were attached to a single LAN, although they are in fact attached to separate EANs
h its own MAC. A MAC bridge operates below the MAC service boundary, and is largely transpare]
tocols operating above this boundary, in the Logical Link Control (LLC) sublayer or Network layer.
sence of one or more MAC bridges can lead to differences in the quality of service!provided by
\C sublayer; it is only because of such differences that MAC bridge operation is notfully transparen

bridged LAN can provide for

L The interconnection of stations attached to LANs of different MACjtypes.

[ An effective increase in the physical extent, the number of«p€rmissible attachments, or the
performance of a LAN.

L Partitioning of the physical LAN for administrative or miaintenance reasons.

cal MAC bridges interconnect separate LANSs, at geogtaphically close points of attachment. Re
\C bridges, which can be geographically separated,\interconnect LANSs sited locally to the indiv

ce of equipment can be a local MAC bridgé ‘or remote MAC bridge, only, or it can combing
ctions of a local MAC bridge and a remote MAC bridge.

is International Standard extends ISO/IEC 10038: 1993,! which specifies the operation of local N
dges, by specifying

L~ The aspects of operation,of remote MAC bridges that are observable on the interconnected L4
and

— A protocol for (eptional) use between remote MAC bridges, across the non-LAN communica
equipment that_interconnects them, to configure the remote bridges within the bridged LA
accordance with the Spanning Tree Algorithm of ISO/IEC 10038: 1993.

this end it

h)  (Extends the ISO/IEC 10038: 1993 architectural description of the MAC sublayer bridging fun
to cover interconnection of LANs by remote bridges (5.1).

Each
n of
each
nt to
The
the

total

note
dual
iven

the

MAC
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tion

b) States the principles of operation of remote bridges 1n terms of the support and preservation o
MAC service, and of maintenance of quality of service (5.1, 5.2, 5.3).

©)

f the

Extends the ISO/IEC 10038: 1993 definition of the MAC Internal Sublayer Service to apply to

provision of the service by the non-LAN communications equipment that interconnects remote

bridges (in addition to provision of the service by LANSs, as covered in ISO/IEC 10038: 1
(5.4).

I Information on references can be found in Clause 2.
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d)  Extends the ISO/IEC 10038: 1993 model of the internal operation of a bridge to apply to remote
bridges, and provides a related model for their interconnection (Clause 6).

e) Specifies the behavior of remote bridges as observed on the LANs to which they are attached, both
in relaying MAC frames between LANs and in supporting the Spanning Tree Protocol (Clauses 7
and 8).

f)  Specifies the requirements for provision of the MAC Internal Sublayer Service by the non-LAN
communications equipment (5.6, Clause 8).

g) Identifies managed objects for remote bridges, and defines the management operations on these
objects (Clauses 9 and 10).

“) . a performance equiremen 0 emote II:‘ an d
applicable ranges for operational parameters (7.10, Clause 11).

i) | Specifies an extension of the Spanning Tree Protocol for optional use over the pon*LAN
communications equipment that interconnects remote bridges (Clauses 12 and 13).

j) | Specifies requirements on the non-LAN communications equipment relating to~support of tl'Le
optional Extended Spanning Tree Protocol, in terms of an abstract subnetworksservice that is to be
provided by the non-LAN communications (12.2).

k) | Specifies the requirements to be satisfied by equipment claiming conformarice to this Internationpl
Standard (Clause 4).

) | Provides the protocol implementation conformance statement (PI€S) proforma in compliance with
the relevant requirements, and in accordance with the relevant-guidance, given in ISO/IEC 9646-:
1995 (Annex A).

Detailed specification of protocols and procedures to support €ither the MAC Internal Sublayer Service pr
the syibnetwork service for support of the Extended Spanning Tree Protocol, over particular non-LAN
comnpunication technologies, is outside the scope of this International Standard.

Annek B summarizes the object identifier values allocated by this International Standard.

num
Inter

Anne|
1993

NOTH
1993,
introd
identi
betwe|
new o

Anni% C contains additional explanatory and tutorial material, intended to aid the reader in understanding

ational Standard.

k D summarizes the relationship of the material in this International Standard to ISO/IEC 1003

I—This International-Standard is closely based upon the specification for local MAC bridging in ISO/IEC 1003
and the text largely follows the organization of that parent standard. However, dealing with remote bridgir
ices the needfor a number of new concepts, with associated protocol parameters and mechanisms, etc. Annex
ies—at clause and subclause level, and occasionally still more precisely—the correspondences and differenc
bn this-Intérnational Standard and ISO/IEC 10038: 1993. In particular, it lists subclauses that contain significa
I modified requirements specific to remote MAC bridging.

r of aspects of remote MAC bridging that were highlighted during the development of this

a

g

£S

2. References

The following standards contain provisions which, through reference in this text, constitute provisions of
this International Standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this International Standard are encouraged to

inves

tigate the possibility of applying the most recent editions of the standards listed below.
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3. Definitions

3.1

Definitions related to MAC bridging

The following definition from ISO/IEC 10038: 1993 applies, unchanged, to this International Standard.

3.1.1 bridged local area network: A concatenation of individual local area networks interconnected by
MAC bridges.

The
Inter

following terms specific to MAC bridging are defined in the body of ISO/IEC 10038: 1993. This
national Standard extends the application of these terms to remote MAC bridging.

3.1.2 active topology: At any time, the set of communication paths in a bridged local area network tllnat

can Be used in transferring data between end stations on the LANs.

3.1.

an I§O/IEC 10038 bridged local area network.

3.1.

Spanning Tree Algorithm: The abstract distributed algorithm that determines the activetopology|of

Spanning Tree Protocol: The protocol that MAC bridges use in exchanging information acrgss

local| area networks, in order to compute the active topology of a bridged LAN.in accordance with the

Spanning Tree Algorithm.

3.2

The
stand
Stan

3.2.1
bridg

3.2.2
bridg
othet

NOT
attacl

Definitions specific to remote MAC bridging

following definitions are specific to this International Standard among the family of IEEE 8§02
ards. Other terms specific to remote MAC bridging are defined in the body of this Internatiopal
Jard.

adjacent bridges: Two local or remote bridges that are both attached to the same LAN or rem¢te
e group.

attach: The term used consistently to-express the relationship between an end station, a bridge, of a
e port and the physical or logical*Cemmunications elements by which it is interconnected with the
bridges in a bridged LAN.

F—1In particular: an end station,d local bridge, or a LAN port is said to attach to a LAN; a remote bridge is said to
i to a LAN, a group, or a tluster; a virtual port is said to attach to a group, a subgroup, or a cluster. Where other

uses
€xa

3.2.3 bridge port:"A LAN port or virtual port.

3.2.

3.2

re encountered, they ate.to be interpreted in a similar sense. The definitions following contain a number|of
les.

cluster:See: remote bridge cluster.

connect: The term used consistently to express the capability for communication, across a group|or

LAN, between adjacent bridges, or between the bridge ports of adjacent bridges. Contrast: attach.

3.2.6 Extended Spanning Tree Protocol: The protocol specified (in Clauses 12 and 13 of this

Inter:
virtu

national Standard) for optional use among the remote bridges of a group in determining how the
al ports attaching them to the group are to participate in the active topology.

3.2.7 frame: See: MAC frame.

Copyright © 1998 IEEE. All rights reserved.
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3.2.8 group: See: remote bridge group.

3.2.9 individual virtual port: A subgroup port that represents the capability for communication with one
other remote bridge in the remote bridge group to which the port attaches.

NOTE—An individual virtual port always has another individual virtual port as its peer port; the two ports connect
their respective remote bridges in a two-member subgroup.

N

2910 T A na
oAU KuLMIN PU

NOTE—This definition is equivalent to that of bridge port in ISO/IEC 10038: 1993, as applied to local MAC bridges.

3.2111 local MAC bridge, local bridge: A MAC bridge that interconnects only local area netwOrKs to
whiich it attaches directly as specified in the relevant MAC standards.

3.2.12 locally bridged local area network: A bridged local area network interconnected by local bridges
only; a single LAN is also considered as (a degenerate case of) a locally bridged LAN.

3.2.13 MAC frame: Except where explicitly stated otherwise (1 , a MAC frame-Conveying MAC|user
a MA((bridee or on the non-1L AN

xvxx A UIUgL Ut Ui e non-iLAIN

Antls nnvaoa T AN
data across a LAN, or a representation of such a MAC frame within

cofnmunications equipment of a remote bridge group.
3.2.14 MAC service: The unconfirmed connectionless-mode MAC service defined in ISO/IEC 158(2-1:

1995, as an abstraction of the features common to a number ofspécific MAC services for local |area
nefworks.

3.2.15 mixed-configuration group: A group to which thednember remote bridges attach by a mixtufe of
individual virtual ports and multipeer virtual ports.

NJTE—It is possible for some members of a mixed-configuration group to attach only by individual virtual ports.

3.2.16 multipeer virtual port: A subgroupyport that represents the capability for communication [with
mdre than one other remote bridge in the remote bridge group to which the port attaches.

NQTE—A multipeer virtual port always has multipeer virtual ports as its peer ports.

3.2.17 peer port (of a virtual port): A virtual port is a peer (virtual) port of a given virtual port when [both
virfual ports attach to the.same group and both represent the capability for communication between the
rethote bridges to which they belong.

3.3.18 port: See<bridge port.

3.2.19 remote bridge: See: remote MAC bridge.

3.1.20"remote bridge cluster: A subset of the remote bridges in a single group, all of which are providling,
or preparing to provide, MAC-sublayer interconnection of the attached locally bridged local area networks
and other groups. A remote bridge cluster is fully connected, i.e., it supports communication between any
pair of the remote bridges that belong to it. Membership of a remote bridge cluster is determined
dynamically through protocols operating in support of the Spanning Tree Algorithm. (See 6.13.4, 7.3.1.1,
7.3.2.4,7.3.4.5, and 7.3.8 for fuller specification; 6.13.6 and C.7.3 for examples.)

NOTE—A cluster can—and often will—consist of all the remote bridges in the relevant group.

Copyright © 1998 IEEE. All rights reserved. 5
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3.2.21 remote bridge group: A set of remote bridges, capable of communicating with each other over
non-LAN communications equipment, which cooperate in providing actual or potential MAC-sublayer
interconnection among all the attached locally bridged local area networks and other attached groups.
Membership of a remote bridge group is determined statically, as an aspect of the configuration of the
remotely bridged LAN. (See 6.13.3 and 6.13.6 for fuller specification and examples.)

NOTE—A remotely bridged LAN can contain more than one remote bridge group.

3.2.22 remote bridge subgroup: A set of remote bridges belonging to one group, such that each remote
bridge in the subgroup has a single virtual port representing its communication with all the other remote
bridges in the subgroup, and with no others (see 6.13.3, 6.13.6). Membership of a subgroup is determined
statically _as an aspect of the configuration of the group

3.2.23 remote MAC bridge: A MAC bridge interconnecting a locally bridged local area networkyand the
non-LAN communications equipment of a remotely bridged LAN.

3.2.24 remotely bridged local area network: A bridged local area network of twg-ot more locajly
bridged LANs interconnected using non-LAN communication technologies, and proyiding MAC-sublayer
intefjworking between end stations attached to any of the LANSs.
3.2.25 specific MAC service: The service provided by the MAC protocol.ard procedures of a speciffic
local area network technology (which can contain features not present in othier specific MAC services orf in
the ISO/IEC 15802-1 MAC service).

3.2.26 subgroup: See: remote bridge subgroup.

3.2.27 subgroup port: A virtual port by which a remote bridge attaches to a group consisting of two|or
mor¢ subgroups.

NOT[E—Every virtual port is either a virtual LAN port er-a“subgroup port. In a group that is not a virtual LAN, evgry
bridge attaches to the group by at least two subgroup ports:

3.2.28 virtual LAN: A group to which each*member remote bridge attaches by a single virtual port (3ee
6.1316.1).

NOT|E—EAach virtual LAN comprises‘d'single subgroup.
3.2.29 virtual LAN port: Avvirtual port by which a remote bridge attaches to a virtual LAN.

3.2.30 virtual mesh:(A)group to which each member remote bridge attaches by a set of individual virthal
ports$, one for each.other remote bridge in the group (see 6.13.6.1).

NOT[E—A virtual mesh comprises n x (n—1)/2 two-member subgroups, where n is the number of bridges in the group.

3.2.31 v1rtual port An abstractlon of a remote brldge s pomt(s) of attachment to the non- LAN
: 1S a—strgle—group—- ; nal

communication with one, some, or all of the other remote brldges in that group.

NOTE—A bridge can attach by two or more virtual ports to a single group. (See 6.13.3 and 6.13.6 for fuller
specification and examples.)

6 Copyright © 1998 IEEE. All rights reserved.
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BPDU bridge protocol data unit
Conf confirm (primitive)
CSMA/CD carrier sense multiple access with collision detection
DLE Data Link entity
FCS frame check sequence
Ind indication (primitive)
LAN local area network
LB-LAN locally bridged local area network
LLC logical link control
LMMS LAN/MAN management service
MAC media access control
M$DU MAC service data unit
PICS protocol implementation conformance statement
QOS quality of service
RE remote bridge
RB-LAN remotely bridged local area network
Refy request (primitive)
Rsp response (primitive)
SOuU service data unit
4. Conformance
4.1 Static conformance requirements
A femote MAC bridge for which conformance to this dnternational Standard is claimed shall
h)  Conform to the relevant MAC standards.fer-the MAC technology or technologies implementgd at
its LAN ports, as specified (by reference to ISO/IEC 10038: 1993) in 5.5.
b)  Conform to ISO/IEC 8802-2: 1994 4or the implementation of a class of LLC supporting Type 1
operation as required by 6.3.
L) As specified in 6.7.2, supporit-either
— Filtering of all frdmes with equal source and destination MAC addresses, or
— Forwarding (subject to the forwarding conditions) of all frames with equal source|and
destination MAC addresses.
i)  Maintain thé_information required to make frame filtering decisions as specified in 6.7.1, 6.8{ and
6.9.
) Use(stated values of the following parameters of the filtering database (6.9):
~ Filtering Database Size (the maximum number of entries that can be held in the filtpring
database).
—7F ane manent

g)

database).

Support 48-bit universally administered MAC addresses, or 48-bit locally administered MAC

addresses, or both.

Conform to the provisions for addressing specified (by reference to ISO/IEC 10038: 1993) in 6.12.
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h)  Support operation within at least one of the following classes of configuration specified in 6.13.3.2:
— Virtual LAN

i)

— Virtual mesh
— Mixed-configuration group

Provide

— A means of assigning a group MAC address to identify the bridge protocol entity if 48-bit
locally administered MAC addresses are used, and

— A distinct port identifier for each LAN port and virtual port of the remote bridge, as specified
in7.54.1.1,

N

e

k)

)

n)

as-required-for support of the Spanning Tree Algorithm (by reference to ISO/TEC 10038- 1993) by
7.2.

Implement the Spanning Tree Algorithm and operation of the associated Spanning Treg Protogol
over its LAN ports as specified in 7.5 through 7.8.

Encode transmitted BPDUs and validate received BPDUSs, at its LAN ports,casispecified (py
reference to ISO/IEC 10038: 1993) in 7.9.

Not exceed the values specified (by reference to ISO/IEC 10038: 1993).in 7:10 for the following
parameters:

— Maximum bridge transit delay
— Maximum Message Age increment overestimate
— Maximum BPDU transmission delay

Use the value specified (by reference to ISO/IEC 10038: 1993) in 7.10 for the Hold Time
parameter.

Not exceed the values specified in 7.10.4 for the following parameters:

— Group maximum bridge transit delay
— Group maximum message propagation‘delay
—  Group maximum Message Age inerement overestimate

Support relaying of frames (subject to the forwarding conditions in 6.7.1) to and from any other
active remote bridges in the groups to which the remote MAC bridge belongs, in accordance wjth
the requirements specified in"Clause 8.

Use stated values of the'time to detect a failure of the relaying connectivity requirement (8.1) and
the time to detect a failure of the group connectivity requirement (12.2.2).

— Specify a-Guaranteed. Port Filtering Rate for each LAN port, a Guaranteed Bridge Relaying
Rate for the bridge, and the related time intervals T and T} as specified (by reference to ISO/
IECA0038: 1993) in Clause 11.

— Not wiolate any of the other conformance provisions of this International Standard when
operating within the parameters specified.

-
1IN0

4.2

Oni
PUVTIO

A remote MAC bridge for which conformance to this International Standard is claimed may

a)

b)

Provide the capability to control the mapping of the priority of forwarded frames as specified in
6.7.4.

Provide the capability to read and update the filtering databases as specified in 6.9.

Copyright © 1998 |IEEE. All rights reserved.
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¢) Support the exchange of filtering information with other remote bridges in one or more of the
groups to which the remote MAC bridge belongs, as permitted in 6.9.

d) Implement the optional provisions for addressing bridge management, for associating the bridge
address with a LAN port, and for configuring additional addresses in the permanent database, as
specified (by reference to ISO/IEC 10038: 1993) in 6.12.

e) Provide the capability to assign values, in accordance with the ranges of values specified (by
reference to ISO/IEC 10038: 1993) in 7.10, to the following parameters, to allow configuring of the
spanning tree active topology as described in 7.2:

— Bridge Priority
— Port Priority
— Path Cost

f)  Provide the capability to set the values, in accordance with the ranges of values spegified (by
reference to ISO/IEC 10038: 1993) in 7.10, of the following parameters of the Spanning |Tree
Algorithm and Protocol:

— Bridge Max Age
— Bridge Hello Time
— Bridge Forward Delay

o)  Provide the capability to set the value of the Primary Reclustering\Delay parameter for each [non-
virtual-LAN group to which the bridge belongs, in accordance with ‘the range of values specified in
7.10.5.

h)  Support use of a priority mechanism, with up to eight levels of priority, applicable to relaying of
frames to or from other active remote bridges in one.6r more of the groups to which the remote
MAC bridge belongs, as specified in 8.2.6.

i)  Support management of the remote bridge: a remote bridge claiming to support management [shall
support all the managed objects and definitions'specified in Clause 9.

i)  Support IEEE 802.1 remote management: a bridge claiming to support such remote management
shall
— Conform to ISO/IEC 15802-2 1995, and
— Support remote managemment by use of the network management operations and encodlings

specified in Clause.10.

k)  Support the Extended\Spanning Tree Protocol in one or more of the groups to which the bridge
belongs, as specified in Clauses 12 and 13.

43 Protocol implementation conformance statement (PICS)

The supplierof an implementation that is claimed to conform to this International Standard shall complete
topy of-the PICS proforma provided in Annex A, including the information necessary to identify [fully

a
bg

th the supplier and the implementation.

5. Support of the MAC service

MAC bridges interconnect the separate LANs that comprise a bridged LAN by relaying frames between the
separate MACs of the bridged LANs. A single local MAC bridge interconnects two LANs directly for any
instance of relaying, as described in ISO/IEC 10038: 1993. A remote MAC bridge interconnects two LANs
indirectly, via non-LAN communications equipment and one or more further remote bridges, for any
instance of relaying (see 5.1, Figures 5-3 and 5-4).
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This clause discusses
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Provision of the MAC service to end stations.

Support of the MAC service by remote bridges and the non-LAN communications equipment that

interconnects them.

Preservation of the MAC service offered by the bridged LAN.

Maintenance of quality of service in the bridged LAN.

The Internal Sublayer Service offered to the remote bridges themselves to enable them
interconnect individual LANS.

Provision and support of the MAC service

to

Whe]: MAC-sublayer communication is relayed through remote bridges, a more complicated representati

MAC service provided to end stations attached to a bridged LAN is the (unconfirmed) connectiOnles

MAC service defined in ISO/IEC 15802-1: 1995. The MAC service is defined as an abstraction
tatures common to a number of specific MAC services; it describes the transfer of user data betwe
e and destination end stations, via MA-UNITDATA request primitives and corrésponding M
'DATA indication primitives issued at MAC service access points. Each MA-UNITDATA requg
hdication primitive has four parameters: Destination Address, Source Address, MAC service data u
DU), and Priority.

The ]nodel for provision of the MAC service is the simple service-provider-/'service-user model shown i
e

5-1. For a pair of end stations attached to a single LAN, the . MAC service is supported
mentations of the specific MAC service for the LAN in the¢wo end stations, and by the LA
nhunications media and any Physical-layer relaying equipment{_This support relates to the servid
der model in a straightforward way, with the specific MAC procedures being associated with ¢
service access points (see Figure 5-2).

MAC service
user

MAC service

MAC service ///— primitives

access point \\ I) \___( ——

MAC service “«—"— - — — — —
provider

Figure 5-1—Model for provision of the MAC service

pport of the"MAC service throughout the MAC sublayer is needed. First, this has to take account

pying.of the MAC service semantics across the non-LAN communications equipment; and finally

resence-of a specific MAC entity associated with each LAN port; second, it has to represent the

7

of
BN

t
it

1% d

Py
N

he

bn
of

it

represent the relaying of the MAC service semantics by bridges.

NOTE 1—An important distinction is made between provision of a service, according to the “black box” service
provider model such as is shown in Figure 5-1, and support of the service, dealing with structure and functions within
the interior of the box. This same distinction applies, below, to provision and support of the Internal Sublayer Service.

Figures 5-3 and 5-4 show the structure of the MAC sublayer support for remote bridging, in relation to the
service-provider model. Figure 5-3 shows the simplest case, where relaying is via two remote bridges
connected across a single remote bridge cluster. Figure 5-4 shows the case of relaying between two clusters
by an additional remote bridge (the two clusters belong to different groups—see 6.13.3 and 6.7.1). The

10
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parts of Figures 5-3 and 5-4 labeled "MA specific MAC ent or the LANs. The parts

s of Flgurnc 5-3 and 5-4 labeled “MAC” represent the snecific MAC entities fi
marked “MAC service support” represent the functlons in the remote bridges that
communication of the MAC service semantics across the non-LAN equipment.

perform th equivalent

NOTE 2—Figures 5-1 through 5-4 illustrate MAC sublayer support as it applies to the communication path between a
single given pair of LAN end stations. In general a remote bridge is attached to one or more LANS. It offers multiple
end stations the capability of communicating via remote bridge groups with end stations attached to other LANs.
Instances of communication between different pairs of end stations can involve different sets of remote bridges and
remote bridge groups. The central remote bridge in Figure 5-4 would attach to at least one LAN, which is not shown
since it is not on the communication path between the two end stations being considered.

MAC service MATService
user /_ MAC service user
A primitives ~_ A
e il = b=+
{
I . > .
MAC service MAC entity MAC frames MAC entity JQf “MAC sublaygr
provider ‘' __ ____} — L____.\
l , Physical Layer
I 1
. L 7 [ L LD 1 Meda
____________________ -1
Figure 5-2—Support of the MAC service-on a single LAN
End station End station
Remote Remote
LLC bridge bridge LLC
= - - - = = - e = = = - = - _ — 1
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MAC support MAC |t MAC sublayer
| MAC | ¥ N | MAC l
F==-- I L o e - - - e - - -
l | Physical layer
|

| . T OB AN ] Media
_ _ _ AN L) Non-LANcommunications ~_ _ _ LAN_ |
Figure 5-3—MAC service with remote bridging
End station End statiop
Remote Remote Remote
LeC bridge bridge bridge LLC
) o MAC Potay MAC Frolay — 1
| > service ) service ]
MAC support support MAC |
|

1 MAC | — |7 N 7 N4 [ MAC

Figure 5-4—MAC service with remote bridging: multiple groups
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Preservation of the MAC service

The MAC service offered by a remotely bridged LAN is similar (see 5.3) to that offered by a single LAN.
In consequence

a) A bridge is not directly addressed by communicating end stations, except as an end station for
management purposes: frames transmitted between end stations carry the MAC address of the peer

end station in their Destination Address fields, not the MAC address, if any, of a bridge.

b) All MAC addresses are unique and addressable within the bridged LAN.

¢) The MAC addresses of end stations are not restricted by the topology and configuration of the
bridged LAN.
5.3 |Quality of service (Q0S) maintenance

As With local MAC bridges (ISO/IEC 10038), remote bridges should not significantly degrade the Q
ve to that provided on a single LAN. However, remote bridges often use (intermediate-link
techfologies that offer lower data rates and longer delays than LANSs; hence the degradation of serv
fron] a remote bridge can be greater than that introduced by a local bridge. A remote bridge does not viol
[ service invariants such as frame ordering and non-duplication; however, performance characteristjcs

relat]

MA
can

The

a)l Service availability

b

¢)| Frame misordering

e) The transit delay experienced by frames
f)] Frame lifetime

i)
i)

(
e degraded from those provided by either a single LAN or a locally bridged LAN.

(QOS parameters to be considered are those relating to

Frame loss

Frame duplication

The undetected frame error rate
Maximum service data unit size supposfed
User priority

Throughput

DS

ce
hte

A discussion of how the presence.of’remote bridges can affect the QOS provided to LAN end stationq is

pres

requjrements relating to maintenance of QOS are specified in 6.7, 7.10, and 8.2. (See C.5.3 for m
detalled references.)

5.3.

For

frame error rate greater than that which would be achieved by preserving the frame check sequence (FC

For
und

ented in C.5.3. The following requirements apply to the operation of bridges in general; ot

| Undetected error rate
‘rames relayed between LANS of the same MAC type, remote bridges shall not introduce an undetec

frames relayed between LANs of different MAC types, remote bridges shall not increase

ner
pre

S).
he

5.4

tedtod frame errorrate abave S x 10-14 per octet of MSDU lenath
tect £

Internal Sublayer Service provided within the remote MAC bridge

The Internal Sublayer Service provided by a MAC entity to the MAC relay entity within a remote bridge is
that provided by the individual MAC for the LAN port. This observes the appropriate MAC procedures and
protocol for the LAN to which it attaches. No control frames (i.e., MAC frames that do not convey MAC
user data) are forwarded on any LAN other than that on which they originated.

12
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In a remote bridge group, the same Internal Sublayer Service is provided to the MAC relay entities by the
non-LAN access functions of the virtual ports. This International Standard does not specify any
mechanisms (protocols, procedures, communications technologies, etc.) by which the Internal Sublayer
Service is supported in a group. The operation of such mechanisms—whatever they may be—is modeled as
the MAC service support function, which maps the Internal Sublayer Service onto the associated non-LAN
communications.

The Internal Sublayer Service excludes specific features and procedures of individual LAN MAC methods,
or of particular non-LAN communications technologies.

The primitives and parameters that describe the Internal Sublayer Service are as follows:

M{UNITDATA request (

frame_type,
mac_action,
destination_address,
source_address,
mac_service_data_unit,
user_priority,
access_priority,
frame_check_sequence,
cluster_id

)

M}UNITDATA indication (

frame_type,
mac_action,
destination_address,
source_address,
mac_service_data_unit;
user_priority,
frame_check_séquence,
cluster_id

)

Fdr provision of the service/by~LANs, invocation of the primitives and assignment of values to [their
parameters are exactly as defined in ISO/IEC 10038: 1993, with the cluster_id parameter considered always
to|take the null value. The identification of the LAN to which a frame is to be transmitted is a local natter
and is not expressed a§_a)parameter of the service primitive.

Fqr provision ofithe service within a remote bridge group,

a) Each M-UNITDATA indication primitive invoked corresponds to receipt, from the non-LAN

request primitive 1S INVOKe
communications equipment.

¢)  Every primitive has the frame_type parameter value user_data_frame.
d)  Every primitive has the mac_action parameter value request_with_no_response.

e) The access_priority parameter in a request primitive is the priority requested of the local MAC
service support functions (those functions can include a priority mechanism for use across the non-
LAN communications media).

Copyright © 1998 |EEE. All rights reserved. 13
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f)  The destination_address, source_address, mac_service_data_unit, and user_priority parameters are
those of the relayed MAC frame.

g) The frame_check_sequence is either that of the relayed MAC frame together with an indication of
the MAC type of the relevant LAN, or is absent.

h)  The cluster_id parameter of an M-UNITDATA request identifies the remote bridge cluster to which
the virtual port at which the primitive is issued is attached; the cluster_id parameter of an M-
UNITDATA indication has the same value as in the corresponding M-UNITDATA request (see
6.5, 8.3).

Refer to ISO/IEC 10038: 1993 for full definitions of items a) through f) above.

5.5 [Support of the Internal Sublayer Service by specific MAC procedures

The 1napping of the Internal Sublayer Service to the MAC protocol and procedures of each indjvidual LAN
type,| and the encoding of the parameters of the service in MAC frames, at each LAN pOrt of a remqte
bridge shall be as specified in ISO/IEC 10038: 1993.

5.6 [Support of the Internal Sublayer Service in remote bridge groups

Detafled mechanisms for support of the Internal Sublayer Service by speCific non-LAN communications
techrjologies are outside the scope of this International Standard. Any, Such mechanisms shall meet the
requirements specified in Clause 8. (See also 6.2.4, and related subclauses of Annex C.)

6. Principles of operation

This [clause establishes the principles of operation of’a remote bridge, by reference to a model of that
operation. It complements, and is compatible withs the specification for local bridges in ISO/IEC 10038:
1993} In addition, this clause establishes a model‘for the interconnection of remote bridges (6.13).

6.1 [Remote bridge operation
The principal elements of remote-bridge operation, as for local bridges, are

— Relay and filtering.of frames.
— Maintenance of the)information required to make frame filtering and relaying decisions.
—{ Management of the above.

6.1.1 Relay

A remote(bridge relays MAC user data frames between the MACs of the LB-LANSs attached to its LAN
ports| and the MAC service support functions associated with its virtual ports. A remote bridge that belonlgs
to tWo O I CITIOLC i C d [C C 1c C ccn U AC Service
functions associated with two or more of its virtual ports attaching to different groups. A remote bridge that
attaches to two or more LANs relays MAC user data frames between the MACs of the LB-LANs attached
to its LAN ports.

0 V) JA

V

oup O ay USC V I\ V

dad

d d Upp

The functions that support the relaying of frames and maintain the QOS supported by the remote bridge are

a)  Frame reception, on LAN ports and virtual ports.

14 Copyright © 1998 IEEE. All rights reserved.
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b)  Discard on received frame in error (see 5.3, C.5.3.2)
¢) Frame discard if the frame_type is not user_data frame, or if the mac_action is not
request_with_no_response (see 5.4).
d) Frame discard following the application of filtering information.
e) Frame discard on transmittabie MSDU size exceeded (see 5.3, C.5.3.3).
f)  Forwarding of received frames to other LAN ports or virtual ports.
g)  Frame discard to ensure that a maximum bridge transit delay or maximum cluster transit delay is
not exceeded (see 5.3, C.5.3.6).
) Salactinn ~f ancace mriarity for foryardad framac (caa §2 (5 2 Q)
—Selecton-of ss-priority-forforwarded-frames{(see-5-3-C5-3-%
)  Recalculation of FCS, if necessary (see 5.3, C.5.3.7).
| For frames transferred through virtual ports, mapping between M-UNITDATA primitives andl the
underlying MAC service support functions, including any cluster-specific error -detection| and
correction mechanisms (see 5.3, C.5.3.7).
k)  Frame transmission, onto LANs and/or clusters.

6.1.2 Filtering Information

A femote bridge filters frames to prevent duplication (see 5.3, C.5.3:4)"and to localize traffic (see{ 5.3,
C.$.3.10). The filtering functions that support the use and maintenance of filtering information in a remote

bridge are

NQTE—Item f) is specific to remotebridge operation; the others are common to local bridges and remote bridges.

6.1.3 Bridge management

Explicit configuration of static filtering information.
Automatic learning of dynamic filtering information through observation of bridged LAN traffic.
Ageing out of filtering information that\has been automatically learned.
Calculation and configuration of bridged LAN topology.

Optionally, exchange of dynanii© filtering information with other remote bridges.

Rellay and filtering of frames, and the maintenance of filtering information, are controlled and monifored
using functions that support management of a remote bridge: these management functions are specifigd in

Clause 9.

Copyright © 1998 IEEE. All rights reserved. 15
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6.2.1 Architectural model of a remote bridge

Figure 6-1 illustrates a remote bridge with one LAN port and one virtual port, and Figure 6-2 illustrates the
architecture of such a remote bridge. A remote bridge is modeled as consisting of

A MAC relay entity that interconnects the bridge’s ports

At least one LAN port

At least one virtual port

One or more group communications entities, associated with the virtual ports

< e |
| i
I |
| ]
P | IO ! ‘
| - |
[ \\ / |
| \ / |
| \ 4 I
! \ / \
\ / !
| . , |
[ \ / |
I \ / |
| \ / |
| \ / |
\ /
| N y |
! \ ’ !
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| | |mmm e m e m — — === — 1
I — — - —_— —_— —_— == - I =+ — = — —_— — — — e
| | | |
| | [
| (" ,»Group communications entity e

L

I Non-LAN communications

Figure 6-1—Remote bridge ports

6.2.2 MAC-relay entity
The MAC relay entity handles the Media Access method independent functions of relaying frames betwgen
ports, filtering frames, and learning filtering information. It uses the Internal Sublayer Service provided by
the separate MAC entities for each LAN port and by the MAC service support functions for each virtual
port. (The Internal Sublayer Service and its support are described in 5.4 and 5.5.)

Frames are relayed between LAN ports and virtual ports (i.e., LAN to cluster or cluster to LAN), or
between virtual ports attached to different clusters (inter-group relaying), or between LAN ports attached to
different LANs.

16 Copyright © 1998 IEEE. All rights reserved.
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Figure 6-2—Remote bridge architecture

ch LAN port transmits and receives frames toand from the LAN to which it is attached. An indivjidual
AC entity permanently associated with the \LAN port provides the Internal Sublayer Service used for
me transmission and reception. The MAC entity handles all the Media Access method depepdent
hctions (MAC protocol and procedures)-as specified in the relevant standard for that MAC technology.

ch virtual port transmits and, receives relayed MAC frames to and from the remote bridge clusfer to
ich it attaches. Appropriatee MAC service support functions map the Internal Sublayer Service tp the
n-LAN communications equipment. Transmission and reception of information exchanged between the
ote bridges of a group_are also modeled as occurring through virtual ports (see 6.13.3.1).

e group sedmmunications entity provides an explicit recognition of the following two aspecfs of

mmunication underlying the virtual ports:

a)(,‘The abstract communication functionality represented by virtual ports is supported by| real
communications equipment, and by protocols and procedures (outside the scope of] this
International Standard) that map the virtual-port-level communications to that real equipment.

b)  The operation of some groups can require a remote bridge to communicate with others in the group,

in ways that do not directly support communication represented at the virtual port level (e.g., in
support of the requirements of 8.1 and 12.2.2).

(See C.6.13 for further discussion, and examples, of the group communications entity’s role.)

Copyright © 1998 |IEEE. All rights reserved. 17
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6.2.5 Higher layer entities
The bridge protocol entity handles calculation and configuration of bridged LAN topology.

For communication over a LAN, via a LAN port, the bridge protocol entity and other higher layer protocol
users, such as bridge management, make use of LLC procedures. These procedures are provided separately
for each LAN port, and use the MAC service provided by the individual MAC entities.

For communication within a remote bridge group, via a virtual port, the bridge protocol entity and other
higher layer protocol users make use of the group’s communications through protocol support mechanisms
whose details are outside the scope of this International Standard. (See 12.2.1 for a definition of the service

to beprovided by such mechanisms for use by the bridge protocol entity, if that operates the optional

Exterjded Spanning Tree Protocol).

NOTH—These mechanisms could be the same, or partly the same, as those for the MAC service support function, pr
they dould involve quite separate communications support. For the purposes of modeling the functionfs-present in a
remot bridge, such details are unimportant: virtual ports represent the abstraction, independent of thése/details, of the
fact tHat communication occurs between remote bridges, relating to support both for relaying MAC \frames and for use
of higher-layer protocols.

6.3 Model of operation of a single remote bridge

The MAC relay entity’s use of the Internal Sublayer Service is specified-in 6.5 and 6.6. State informatipn
assodiated with each LAN port and virtual port, and cluster identification information associated with
virtugl ports and with the bridge’s membership of groups, govern the-ports’ participation in the RB-LAN.
(Port|states are specified in detail in 7.4.)

Framgs are accepted for transmission and delivered on reception to and from processes and entities which
modgl the operation of the MAC relay entity in a remote bridge. These are

I

a)| The forwarding process (6.7), which forwards received frames that are to be relayed through other
ports, filtering frames on the basis of information contained in the filtering database (6.9) and ¢n
the states of the ports.

b)| The learning process (6.8), which.by observing the source MAC addresses of frames received ¢n
each port updates the filtering'database (6.9), conditionally upon the port state.

c)| The filtering database (6,9), which holds filtering information and supports queries by the
forwarding process as to whether frames with given values of the destination MAC address figld
should be forwarded:to a given port.

Each|LAN port also‘functions as an end station providing the MAC service to LLC, which in turn suppofts
opergtion of the bridge protocol entity (6.10) and of other possible users of LLC such as protocqls
providing bridge® management (6.11). Each virtual port provides similar functions that suppgrt
cominunication between bridge protocol entities in remote bridges belonging to the same remote bridge
grouT (see-also 6.2.1 and 6.2.3).

Figures 6-3 and 6-4 each illustrate a single instance of relaying a frame between two ports of a remote
bridge, for frame reception on a LAN port and a virtual port, respectively (the cases of relaying between
two virtual ports, and of relaying between two LAN ports, are similar). The forwarding process uses port
state information and filtering database information to determine to which ports, if any, the received frame
is to be forwarded.

18 Copyright © 1998 IEEE. All rights reserved.
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Figure 6-3—Remote bridge relaying, LAN port to virtual port
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Figure 6-4—Remote bridge relaying, virtual port to LAN port
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Figure 6-7 illustrates the bridge protocol entity operating the Spanning Tree Protocol in a remote bridge:
this includes its reception and transmission of bridge protocol data units via a LAN port, and of the
equivalent information via a virtual port; and modification of port state information to select the active
topology of the RB-LAN. The bridge protocol entity is shown divided into three parts corresponding to
these functions. If the optional Extended Spanning Tree Protocol is used within the group, the interface
between the bridge protocol entity and the functions that support remote bridging protocols is the RB-
Protocol Subnetwork Service specified in 12.2.1.

o N 3
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Figure 6-7—Operation of bridge-to-bridge protocols in a remote bridge
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Figures 6-8 through 6-10 illustrate reception and transmission of frames by the bridge management entity
via the LLC entity. Figure 6-8 shows the straightforward cases, of frames received and transmitted at a
LAN port with which the bridge management entity is associated.

Figure 6-9 shows reception of a frame via a virtual port and the forwarding process, and Figure 6-10 shows
the complementary transmission of a frame by the bridge management entity back through the forwarding
process and the virtual port. In each of these scenarios, transmission to the LAN may be suppressed, as an
optimization, if the frame has an individual destination MAC address (see 6.7.5).

NOTES

1—It—is—emphasized that these fignres illustrate only a modeling of information flows. not the structure of an
implgmentation. The model in Figures 6-8 through 6-10 applies to bridge management information carried overALLIC,
in MAC frames addressed to the MAC addresses of LAN ports. Considering the implementation of the flow illustrated
in Figure 6-9 within a real remote bridge, the fact that a frame is addressed to the MAC address of the LAN‘port dges
not nfean that it has to go to the port’s adapter card, or equivalent, before re-entering the bridge.

2—Jommunications support for bridge management may be provided by non-LLC mechanisms{ such support fglls
outsidle the scope of these illustrations.

3—The information flows shown in Figures 6-9 and 6-10 never apply to BPDUs of the,Extended Spanning Tfee
Protdcol, since these are not conveyed in MAC frames.

i LAN port | N
\  state ¥ leamning !
: information : process :

/ LAN V / Non-LAN communications

Figure 6-8—Reception and transmission of bridge management information at a LAN port
of a remote bridge
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6.4 Port states, active ports, and the active topology

State information associated with each bridge port governs whether or not it participates in relaying MAC
frames. A port can be disabled by management, in which case it plays no part in the operation of the RB-
LAN; a port that is not disabled can be dynamically excluded from participation in frame relaying by
operation of the Spanning Tree Algorithm. If neither of these applies to a port, it is described as

forwarding.

The active topology of an RB-LAN at any time is the set of communication paths formed by interconnect-
ing the LANS, bridges, and group communications equipment by the forwarding ports. The function of the
distributed Spanning Tree Algorithm is to construct an active topology that is simply connected relative to

any—grv pait—o

Figufe 6-7 illustrates the operation of the bridge protocol entity, which operates the Spanning-Tree
Algorithm and its related protocols, and its modification of port state information as part of determining the
activp topology of the RB-LAN. The port states associated with that determination of the active topology
are specified in detail in 7.3.7 and 7.4.

Figufe 6-4 illustrates the forwarding process’s use of port state information: first, fot" a port receiving a
framg, in order to determine whether the received frame is to be relayed through any other ports; apd
second, for another port in order to determine whether the frame is to be forwafded through that particular
port.

The |ncorporation of end-station location information in the filtering-database by the learning process also
depehds upon port states assigned as part of determining the activétopology. If information associated with
framps received on a port is to be incorporated in the filtering ‘database, the port is described as being i} a
learnfing state; otherwise, it is in a non-learning state. Figures.6-5 and 6-6 illustrate the learning proces$’s
use ¢f the port state information for a LAN port anda virtual port, respectively, in order to determine
whether the station location information in received frames is to be incorporated in the filtering database.

6.5 |[Frame reception

Franjes received on a LAN port of a rémiote bridge shall be discarded, or submitted to the forwardipg
procgss and/or learning process and/orLLC, as specified in ISO/IEC 10038: 1993.
Franjes received, as M-UNITDATA indication primitives, on a virtual port of a remote bridge

a)| Shall be discardedfif-their cluster_id parameters do not identify the remote bridge cluster to whigch
the receiving pert-attaches; or

b)| May be discarded if it is determined (from the parameters of the M-UNITDATA primitives) that
they have’been damaged so that they cannot be successfully delivered; or

¢)| If motdiscarded as in a) or b), shall be submitted to the forwarding process and the learning procegs.

NOTE~<Discarding of frames from other clusters as in a) is necessary in order to preserve the simply connected act{ve
topology (6.4, 6.13.T, 6.13.4). Whether such frames can ever actually be received at a given real remote bridge is, in
general, implementation-dependent; the statement in a), which is about the abstract model for any implementation, is
needed in order to cover the full range of possible implementations. See also 8.3, C.7.3.4, and C.7.3.6.

6.6 Frame transmission

Frames are transmitted onto a LAN via a LAN port as specified in ISO/IEC 10038: 1993, by the individual
MAC entity associated with the LAN port.
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Similarly, the MAC service support function associated with each virtual port transmits the information
corresponding to frames submitted to it, as M-UNITDATA request primitives, by the MAC relay entity.

6.7 Frame forwarding

The forwarding process forwards received frames to other ports, filtering them on the basis both of
information contained in the filtering database, and of the states of the ports.

6.7.1 Forwarding conditions

A frame received on a LAN port or a virtual port and submitted to the forwarding process shall not be
fofwarded to any other port unless the receiving port is in Forwarding state (7.4).

Eakch frame received on a port that is in Forwarding state shall be submitted to the forwarding)process|, and
qukued for transmission on each port, and on no others, for which

h)  The transmission port is in Forwarding state (7.4); and

b)  The receiving and transmission ports are not both virtual ports attached to_the same remote bfidge
group; and

c) either

1) The filtering database indicates that frames with this valugof-the destination MAC address are
to be forwarded through the transmission port; or

2) The values of the source and destination MACcaddresses are the same, and the bridge is
configured to forward such frames;

expept that

d) A frame shall not be queued for transmissionon a LAN port if it conveys an MSDU of size greater
than the maximum MSDU size supportedby the LAN; and

£) A frame is not required to be queuéd for transmission on a virtual port if it conveys an MSDU of
size greater than the maximum MSDU size supported by any of the destination remote bridges in
the remote bridge cluster to which the virtual port is attached.

NQTES

1-4The maximum MSDU size. supported by a remote bridge can be greater than the maximum MSDU size supforted
by|any of the LANs to which its LAN ports attach, if the bridge supports relaying between virtual ports belonging to
twp or more different groups.

2-+One case of/Condition c¢)1) arises when a frame’s destination MAC address is not in the filtering database (i.g., the
deftination MAC address is not known to the bridge). Such a frame is queued for transmission on all forwarding ports,
apfrt fromcthe Teceiving port and any subgroup ports attaching to the same group as the receiving port.

6.7.2°LLC duplicate address check

Like a local bridge, a remote bridge shall either

a) Filter frames whose source and destination MAC addresses have the same value, in order to
localize traffic; or

b) Forward such frames, in order to support the optional LLC duplicate address check function.

The choice shall apply consistently to all LAN ports and virtual ports of a given remote bridge.
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6.7.3 Queued frames

The forwarding process provides storage for queued frames, awaiting an opportunity to submit them for
transmission to the MAC entity or MAC service support functions associated with each port. The order of
queued frames shall be maintained for each user priority and each pair of source and destination MAC
address values.

A frame queued by the forwarding process for transmission on a port shall be removed from that queue on
submission for transmission on that port; no further attempt shall be made by the forwarding process to
transmit the frame on that port even if the transmission is known to have failed. (Note that this does not
preclude the use of retransmission for error recovery as part of the MAC service support functions over

AN it ane aqinmant )
Nnon-EAN—comuicatiohS-eqiHpiicht

A frgme queued by the forwarding process for transmission on a port may be removed from that quetie, and
not $ubsequently transmitted, if the time for which buffering is guaranteed has been exceeded. for that
framg.

=

A frame queued by the forwarding process for transmission on a port shall be removed from that quepe,
and |not subsequently submitted for transmission on that port, if that is necessary~to ensure that the
max{mum bridge transit delay (see 5.3, C.5.3.6) will not be exceeded at the time{atywhich the frame woyld
be sybsequently transmitted.

A frime queued for transmission on a port shall be removed from that,queue if the associated port leayes
the Forwarding state.

A frhme queued for transmission on a port may be removed fforn that queue if it becomes known that the
destination is not reachable.

Removal of a frame from a queue for transmission on any particular port does not of itself imply thaf it
shall] be removed from a queue for transmission on.dny other port.

6.7.4 Priority mapping

The |[forwarding process performs the mapping of the priority of forwarded frames (see 5.3, C.5.3.9) |by
detefmining the values of the user_priority and access_priority parameters in the M-UNITDATA request
prinfitives used to relay frames.

The juser_priority parameter.in an M-UNITDATA request primitive (5.4) shall be either

—  Equal to the value of the user_priority of the corresponding M-UNITDATA indication primitive} if
that value'was specified (e.g., if the frame was received on a virtual port, or on a LAN port usjng
the tokeri-passing bus or a token-passing ring access method); or

— Set)to the value of the Outbound User Priority parameter for the transmission port, if the valug in
the corresponding M-UNITDATA indication primitive was unspecified (e.g., if the frame was
received on a LAN port for a LAN using the CSMA/CD access method).

The access_priority parameter in an M-UNITDATA request primitive (5.4) shall be either

— Equal to the value of the user_priority parameter in the corresponding M-UNITDATA indication
primitive; or

—  Set to the value of the Outbound Access Priority parameter for the transmission port.

26 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSI/IEEE Std 802.1G, 1998 Edition

If bridge management is supported, the values of the Outbound User Priority and Outbound Access Priority
parameters shall be capable of being set independently for each transmission port. The remote bridge shall
have the capability to use the full range of values specified in Tables 3-1 and 3-2 of ISO/IEC 10038: 1993
for LAN ports, and all values in the range 0-7 for virtual ports. If bridge management is not supported, the
remote bridge shall use the default values specified in Tables 3-1 and 3-2 of ISO/IEC 10038: 1993 for LAN
ports, and the default value zero for each parameter of a virtual port.

NOTE—Some LAN access methods treat all values of access_priority equally and do not convey user_priority; virtual
ports (see 5.6) can similarly limit support for one or both of these parameters. The Outbound User Priority and
Outbound Access Priority parameters are still specified for these cases, to allow a consistent approach to the
management both of virtual ports and of LAN ports of different MAC types.

6.7.5 Frames addressed to the remote bridge

When the MAC relay entity forwards a frame to a LAN port, and the frame’s destination MAC adfress
matches an individual MAC address associated with the port, the frame may be transmittédyon the ILAN.
Alfernatively, the physical transmission of the frame on the LAN may be suppressed. Il either casg, an
MA_UNITDATA indication primitive shall be issued to the LLC entity associated with’' the LAN port, as
thugh the frame had been received on the port.

When a frame is forwarded to a LAN port, and the frame’s destination MAC address matches a group
MAC address associated with the LAN port, the frame shall be transmitted'\on the LAN in the normal|way.
A1} MA_UNITDATA indication primitive shall be issued to the LLC(entity associated with the LAN|port,
as|though the frame had been received on the port.

NQTES

1-}Hn each case (individual MAC address or group MAC address), the normal behavior of the MAC entity for the port
will be to ensure that the LLC entity receives the frame, asérequired above. This is because the MAC service, ISO/IEC
15B02-1: 1995, specifies that an MA_UNITDATA request containing a MAC address designating the MAC s¢rvice
acgess point at which the request is invoked shall result in'an MA_UNITDATA indication at that MAC service gccess
pojnt.

21 The above never applies to MAC frames eonitaining BPDUs. Such frames are never forwarded by a bridge’s MAC
relpy entity.

6.8 The learning process

THe learning process obSetves the source MAC addresses of frames received on each port and updatgs the
fillering database conditionally on the state of the receiving port.

Frames receiyed-on ports are submitted to the learning process as specified in 6.5. When a frame is
submitted, the learning process shall update a dynamic entry if one exists in the filtering database, and
otherwise:mhay create a dynamic entry, associating the port on which the frame was received with the
source MAC address of the frame, if and only if

b)  The frame’s source MAC address is an individual MAC address.

¢) No static entry for the MAC address already exists.

d)  The resulting number of entries would not exceed the capacity of the filtering database.

If the filtering database is already filled up to capacity but a newly created entry would otherwise be made,
an existing entry may be removed to make room for the new entry.
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Figure 6-6 illustrates the operation of the learning process in including the station location information
carried by a single frame, received on a virtual port, into the filtering database.

6.9 The filtering database

The filtering database holds filtering information which is either explicitly configured by management
action or automatically entered. It supports queries by the forwarding process as to whether frames with
given values of destination MAC address are to be forwarded to a given port. The specification given here
is equivalent to that for local bridges in ISO/IEC 10038: 1993, extended to include all virtual ports within
the scope of the filtering function.

Information is entered automatically into the filtering database by the learning process, and may also_be
enterpd automatically to reflect location information acquired by the learning processes in other. réragte

ot 1t s tlen cnzmnn marnmnta heidogn ~liigtar
oriages pelonging 1o e Saine reinvie viiuge Liudicr.

NOTE—The latter possibility can be viewed as allowing a cluster to implement a partially diStributed filtering
databpse. This can result in a reduction in the traffic conveyed across ciusters (e.g., by avoiding fiopding by one remote
bridg¢ which has timed out information, when other bridges retain current information because ofjtraffic among therp).
This International Standard does not specify methods for performing such remote learning and updates.

The filtering database shall contain static entries (6.9.1), and shall be capable '0f.¢ontaining dynamic entries
(6.9.2). At most one type of entry shall exist for a given MAC address: a dynamic entry shall not be created
if a $tatic entry already exists for the same MAC address; and creation-of a static entry shall cause the
deletion of any dynamic entry for the same address.

xx 711

Wheh management of the remote bridge is supported, the Afiltering database shall be capable of beipg
interfogated and updated by management using the opetations specified in Clause 9. Alternatively, [or
addi;lionally, interrogation and updating of the filtering\database may be supported by local or private
mechanisms.

6.9.1 Static entries

Stati¢ entries may be added to and removed from the filtering database under explicit management contrpl.
They| are not automatically removed by any timeout mechanism.

A stgtic entry specifies
a)| The MAC address for'which filtering is specified.

b)| For each inboufid'EAN port and virtual port on which frames are received, a port map that specifies
whether frarhes are to be filtered or forwarded to each outbound port.

The MAC addresses that can be specified shall include group addresses and the broadcast address.

6.9.2 Dynamic entries

Dynamic entries are created and updated by the learning process as described in 6.8. They may also be

created and updated as a result of operations by the learning processes in other remote bridges, as described
in 6.9.

A dynamic entry shall be removed after a specified time—the ageing time—has elapsed since the entry was

created or last updated. A remote bridge’s support for timeout values shall be as specified for local bridges
in ISO/IEC 10038: 1993.
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NOTE—Use of a short timeout value is specified in Clause 7, when the Spanning Tree Protocol is used to notify all
bridges in an RB-LAN of topology changes. This allows the normal ageing time timeout, applicable when the topology
does not change, to be long enough to cope with periods when end stations do not generate frames themselves, while
not sacrificing the ability of the RB-LAN to continue to provide a service after automatic reconfiguration.
A dynamic entry specifies

a) The MAC address for which filtering is specified.

b) A port number.

Frames with the specified destination MAC address shall be forwarded only to the specified port. Only
individual MAC addresses shall be present in dynamic entries.

6.&.3 Permanent database

The filtering database shall contain a permanent database, providing fixed storage for stdtic- entries; the
filering database shall be initialized with these static entries.

Static entries may be added to and removed from the permanent database by explicit‘management action.

6.10 Bridge protocol entity

The bridge protocol entity operates the Spanning Tree Protocol on theLANs to which a remote bridge’s
LAN ports are attached, and performs equivalent interchanges of information with other remote bridges in
thg same remote bridge group.

The bridge protocol entities of bridges attached to a given ihdividual LAN in an RB-LAN communicaje by
exfhanging bridge protocol data units (BPDUs), as specified in ISO/IEC 10038: 1993.

>

The bridge protocol entities of bridges belonging*to the same group may communicate by excharging
BHDUs in accordance with the optional Extended Spanning Tree Protocol specified in Clauses 12 andl 13;
or[they may use other means of achieving.€quivalent support of the Spanning Tree Algorithm acrosp the

group.

Figure 6-7 illustrates the operation of the bridge protocol entity including the reception and transmissi¢n of
frqmes containing BPDUs, thie reception and transmission of corresponding information (in BPDUf, or
otxrwise) over the non-LAN communications equipment of the group, the modification of the [state
information for individual-ports, and notification of changes in active topology to the filtering database

6.11 Bridge management

The remote bridge may provide facilities for management; these facilities and the operations that support
thgm ar€ specified in Clause 9.

I 4 £ ¢l s £1 -k rriad CET I "CTH | 1 H s 1 f
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standard management protocols. When ISO/IEC 15802-2: 1995 LAN/MAN Management is used, the
protocol operations, identifiers, and values to be used in realizing the management operations shall be as
specified in Clause 10 of this International Standard.

Bridge management is modeled as being performed by means of the bridge management entity. Figures 6-8
through 6-10 illustrate use of the MAC service in support of (standard or private) protocols for
communicating with the bridge management entity. Communication both via a LAN port and via a virtual
port is illustrated.
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6.12 Addressing

Use of MAC addresses in frames transmitted and received on the LANs to which the LAN ports of a
remote bridge are attached shall be as specified in ISO/IEC 10038: 1993. The reserved LLC Address
(Standard LSAP) assigned to the Bridge Spanning Tree Protocol shall be used, as specified in ISO/IEC
10038: 1993, in the LLC PDUs used to convey BPDUs transmitted over a LAN by the bridge protocol
entity of a remote bridge.

Where a remote bridge’s bridge management entity is addressed by one or more specific MAC addresses
associated with LAN ports of the remote bridge, as specified in ISO/IEC 10038: 1993, frames received on a
forwarding virtual port and addressed to the brldge management entlty shall be forwarded to the addressed

submitted to the LLC entity that supports the bridge management entity (the frame is not necessanfly
transinitted on the LAN to which the port attaches; see 6.7.5).

Similarly, a management request conveyed in a frame received on a forwarding virtual port.and carryipg
the Alll LANs Bridge Management Group Address specified in ISO/IEC 10038: 1993 shall b€ forwarded|to
the r¢mote bridge’s LAN ports in accordance with the forwarding conditions in 6.7{One instance of the
fram¢ is submitted to the bridge management entity for each LAN port to which it is forwarded and whith
has a| specific MAC address by which the bridge management entity is reachablg.

Use |of addresses for protocol functions within a remote bridge group_is outside the scope of this
Interpational Standard.

6.13 Model of remote bridge interconnection
6.13|1 Roles and objectives of the model
The jnterconnection model has three roles:

—1  As an aid to describing and understafding the operation of a set of intercommunicating remgte
bridges.

—|  As a basis for establishing a struéture for management of remote bridges and RB-LANs.
—  As aframework for operationof the optional Extended Spanning Tree Protocol.

The pbjectives of the model are to

a)| Accommodate the~full variance in, and to allow the best use of, applicable non-LAN commugi-
cations technologies.

b)| Allow a ratige of sizes and complexities of remote bridges, and in particular to allow simple remgte
bridges-to.be interconnected with more complex remote bridges.

c)| Provide for manageability of real RB-LAN implementations, by compatible extension of the
corresponding features of ISO/IEC 10038: 1993; in particular, to

1) Provide tor control of the spanning tree’s configuration, across a complete Kb-LAN; and

2) Provide for control of the filtering of user traffic within the RB-LAN.
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6.13.2 Elements of the model

Interconnection of remote bridges is modeled in terms of virtual ports, remote bridge groups, and remote
bridge clusters. Remote bridge groups and remote bridge clusters express, respectively, static and dynamic
aspects of the configuration of a set of remote bridges cooperating in support of the MAC service. Virtual
ports are abstractions of the communications functions between remote bridges, and are used in expressing
the peer-to-peer communication between remote bridges in a group or cluster. The logical interconnection
of a group’s remote bridges by their virtual ports is described in terms of subgroups.

NOTE—It is important to note that virtual ports and subgroups are logical, abstract representations of the capability for
communication among remote bridges. Virtual ports do not represent points of attachment to particular physical
communications links, nor do subgroups represent discrete sets of such links. (See 6.13.5, 6.13.6, and Annex C.)

Th¢ modeling principles for the static and dynamic aspects of group configuration are described ny6.[13.3
and 6.13.4, respectively. The functions of virtual ports in the overall model of remote bridge interconnec-
tion are described in 6.13.5, and basic examples of the model are provided in 6.13.6.

6.13.3 Static configuration: remote bridge groups, virtual ports, and subgroups
6.13.3.1 Virtual ports and subgroups

A femote bridge attaches to a remote bridge group through one or more yirfual ports. A remote bridge may
be [attached to more than one group; in this case, each virtual port attaches to one and only one of the
grqups.

Ea¢h virtual port represents a remote bridge’s ability to communicate with a particular, configured sgt of
the] other remote bridges in the group to which the port attachés. Such a set of remote bridges is termed a
sullgroup. The interconnection structure of the groupiis constrained so that each remote bridge fin a
subjgroup has a single virtual port representing its ability to communicate with all the other bridges i the
subgroup, and with no others.

NQTE—The above constraint means that a subgrofip is fully connected, and simply connected, via the attaching virtual
ports. It is fully connected because each memberof the subgroup can communicate with every other member; and it is
simply connected because there is a unique pair of virtual ports representing communication between any given pgir of
mefmbers.

A $ubgroup does not provide @ means for a bridge belonging to it to discriminate between the other brifiges
with which it communicates: information transmitted via a virtual port is capable of being received 3t all
the peer virtual ports in the\Subgroup. The part of the group’s communications functions corresponding to a
subgroup therefore inter¢onnects the subgroup members to provide communication among them tha{ has
sinpilar propertiesyto~those of the communication provided by a LAN. The support for this LANtlike
intprconnectiop-isireferred to as the subgroup communications capability.

6.13.3.2<Groups and subgroups
A grofip as a whole is also required to be fully and simply connected: that is, each remote bridge attachgd to

a given group shall belong to one or more subgroups, such that each other remote bridge in the group
belongs to exactly one of those subgroups.

In a given group, communication takes place between all the bridges’ bridge protocol entities, except for
those that have had their virtual ports disabled.
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group shall be fully and simply connected via its virtual ports, as descrlbed above The detailed capabrhtres
of any remote bridge, or of any set of remote bridges that can form a group, are at the implementors’ choice
in terms of, for example,

trains the interconnection structure of a group only to the extent that any

—  The maximum number of virtual ports by which a given remote bridge can attach to a group.
— The maximum size of group in which a given remote bridge can participate.
—  The variety of ways in which a group can be structured in terms of subgroups.

An important special case of the possible subgroup structures for a group is that where there is just one
subgroup, with each remote brldge attachrng to the group by Just one vrrtual port A group configured in
this y - v 3 v . ;

Wheh a remote bridge attaches to a group that is not a virtual LAN (i.e., when each remote bridge Has
multfple virtual ports, and the group consists of multiple subgroups), each of its virtual ports is termeq a
subgfoup port. When a subgroup port represents the capability for communication with.just one other
remdte b!‘ld"“ it is termed an individual virtual port. A group in which every remote bridge is attachied
only [by individual virtual ports is termed a virtual mesh.
Wheh a subgroup port represents the capability for communication with two or more“other remote bridges,
it is fermed a multipeer virtual port. A group containing remote bridges attached\by muitipeer virtuai pogts
is tegmed a mixed-configuration group.

NOTES

1—A number of the properties of remote bridges that attach to virtual LANs-are simpler than those for remote bridges
inter¢onnected by multiple subgroups. The requirements in this International Standard therefore frequently distingujsh
betwgen the virtual LAN case and the other, more general, structure§,
2—Tlhe following are consequences of the definitions just given:

a) Every virtual port is either a virtual LAN port or@subgroup port.

b)| A group containing only two remote bridges.ista virtual LAN.

¢)| An individual virtual port always conneéts to another individual virtual port, because of the fully and simp
connected structure of subgroups; the-ports therefore connect their bridges in a two-member subgroup.

y

d)| A mixed-configuration group always contains some individual virtual ports as well as at least one multipger
virtual port.

3—Qroups and their virtual port attachments define the static configuration of an RB-LAN. This definition—of hpw
remofe bridges are associatedtogether in groups, and of each remote bridge’s configuration of virtual ports, including
subgfoup membership—is ‘essentially an administrative matter, subject of course to any limitations imposed by fhe
technjical capabilities of the/equipment to be used, and subject to the full-connectivity requirements on subgroups.

4—Fpr a given set©f more than two remote bridges and their interconnecting communications equipment, there is ot
in geperal a unique configuration either of groups or of virtual ports: actual configurations, and the ranges of possiple
configuratjens, depend upon user requirements and upon implementation capabilities, including those for RB-LAN
mangdgement: (See Annex C for examples.)

6.13.4 The active topology and remote bridge clusters

As defined in 6.4, the active topology of an RB-LAN at any time is the set of communication paths formed
by interconnecting the LANSs, bridges, and group communications equipment by the forwarding ports. The
function of the distributed Spanning Tree Algorithm is to construct an active topology that is simply
connected relative to communication between any pair of LAN end stations using given MAC addresses.
When a group belongs to an RB-LAN containing other external communication paths between two or more
of the remote bridges in the group, it is sometimes necessary to partition the group in order to construct the
simply connected active topology.
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Dynamic aspects of the configuration of remote bridge groups in an RB-LAN, relating to the selection of
virtual ports to be forwarding, are expressed in terms of remote bridge clusters. The Spanning Tree
Algorithm and the associated cluster-formation rules (see 7.3) configure the remote bridges of a given
group into one or more disjoint subsets. Such a subset is

a)  An active cluster consisting of two or more remote bridges, each of which either is relaying frames
to the other bridges in the cluster, through its virtual ports that have been selected to be forwarding,
or is preparing to perform such relaying following a configuration change; or

b) A degenerate cluster, containing a single isolated remote bridge with one or more virtual ports

selected to be forwarding, but with none of its peer virtual ports on other bridges belonging to the

same cluster; or

) A single isolated remote bridge that is not relaying frames, or preparing to relay frames,to
other bridge in the group.

any

Ng remote bridge belongs to two clusters of the same group. Consequently, in any group(no- relayirlg of
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This last property, which is a consequence of the Spanning Tree Algorithm and cluster<formation rules, ensure
active topology for end-station to end-station frame transfer is simply connected:

A cluster can, and often will, consist of all the remote bridges in a given‘greup. In particular, this will be the
en there are no better communication paths, external to the group,-between any members of the group.
inction between groups and clusters is necessary only in order to handlethe possibility of such external paths.

In a mixed-configuration group (neither a virtual LAN nor¢a’virtual mesh), the active topology for relayir
mes is determined by the clusters, rather than by the selectien of virtual ports to be forwarding or blocking.

never relayed through the two bridges connected by sueh ports—see 6.5 a), 5.4 h), 8.1, and 8.3. In virtual LAN
ual mesh configurations, the active topology determined by the clusters in fact corresponds to that determing
selection of virtual ports to be forwarding or blocking. In any configuration, it is possible that degenerate clustg
b) will occur; it is an implementation choice>Whether or not there should be mechanisms to detect this af
press the actual transmission of frames across the group, since any frames transmitted will only be discardg
ipt.

The fact that a cluster is fully connledted, as stated in a), does not mean that direct communication paths are req|
ween each pair of remote bridges, but only that the cluster provides some path between each pair. This wou
deled as a function of the group communications entity (see 6.2.4, and Annex C).

A remote bridge that(is jisolated within one group as in b) or c) could be a member of an active cluster in an
up to which it is attached.

ys frames(between those clusters as necessary.
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A remote bridge that belongs to two or more groups can belong to two or more clusters, in different groups| and
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6.13.5 Functions of virtual ports

Virtual ports provide for management control over the communication between the remote bridges in a
given group. Parameters associated with the ports control the Spanning Tree Algorithm’s behavior and
selective filtering, as described in 6.13.5.1 and 6.13.5.2, respectively.

NOTES

1—These are the only functions of virtual ports. Virtual ports do not relate in any direct way to the physical topology or
other features of the underlying non-LAN communications, although the choice of parameter values for specific virtual
ports will often reflect some such features.

ese two kinds of control relate, respectively, to operation of the bridge protocol entily and of the MACT Telay
, and also to objectives e) and f) in 6.13.1.

—The description here, and throughout consideration of the~Spanning Tree Algorithm and Protocol, refers| to
1 communication paths, not to physical links.

6.13.5.2 Selective filtering

Virtpial ports provide for statically specified -selective filtering of traffic, so that frames with certpin
destfnation MAC addresses received at a given remote bridge can be specified not to be forwarded| to
certdin other remote bridges of the group, Each virtual port of a given remote bridge connects to one|or
mor¢ other remote bridges, in the same subgroup; information entered in the filtering database by the LAN
manpgement can determine whethef frames with a given destination MAC address are forwarded to fhe
othef remote bridges of the subgroup (provided they are in the same cluster), or whether those frames pre
filteyed.

-

6.13.6 Examples of-configurations of remote bridge groups and virtual ports

Figures 6-11 and)6-12 illustrate the concepts relating to static configuration of groups and virtual ports, for
somg simple Cases. Figures 6-13 and 6-14 illustrate some of the consequences for dynamic configuratjon
that [arise from the static choices. A more extensive set of examples and explanations can be found|in
Annex.C:

[In all the diagrams, ports are represented by the small rectangles inside the boxes representing bridges;
groups are represented as unshaded ellipses. The circles represent subgroups, and the solid lines joining
virtual ports and subgroups represent the possible, logical paths along which frames can be relayed. Each of
the LB-LANs (L1, L2, etc.) may contain local bridges.]
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6.13.6.1 Static configurati

Figure 6-11 shows the simplest possible remote bridge group: the pair of remote bridges B1 and B2 have a
single LAN port each, attaching to the LAN L1 or L2, and a single virtual port attaching to the group (i.e.,
representing the communication path to the other member of the pair). The group is a virtual LAN, since

each bridge attaches to it by a single virtual port.

Catil UHIUET auatiivs id

B1 | — @ \ B2
ﬁ[\f/jm

Figure 6-11—Simplest remote bridging configuration: group of two two-port bridges

Fifure 6-12 shows some of the possible configurations when a third remote bridge B31s added, attaching to
alLANL3.

)>
@>

B2 [ (S1)
1 & 0° —&—7
F_l mB mi s
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(a) Virtual LAN (b) Virtual mesh

B1 [ | @) ] B2
L 1
T Nez .
L1 L2

B3
L3 '

(c) Two simple groups
Figure 6-12—Some configurations of groups and virtual ports for three remote bridges
Case (a) of Figure 6-12 shows a virtual LAN configuration, in which the three remote bridges form a single

subgroup, and each remote bridge attaches to the group by a single virtual port that represents the remote
bridge’s ability to communicate with both of the others.
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Case (b) shows a virtual mesh configuration, where each remote bridge has separate virtual ports, each
representing the bridge’s ability to communicate with one other remote bridge in the group. Each pair of

these

peer individual virtual ports connects the corresponding bridges in a two-member subgroup.

Finally, case (c) adds the third remote bridge as a member of a new group, G2. Traffic between L2 and L3
would have to be relayed between the two groups through the virtual ports of B1.

In all the configurations shown, since no other bridges interconnect the LANs, each complete group will
operate as a single cluster.

NOTE—It is empha51zed agam that these conﬁguratlons express a purely loglcal v1ew of a remote bridge’s ability to

com

represent md1v1dua1 physmal communications links. Annex C contams examples of how physxcal conﬁguratlons eould

map t
6.13.

Figur

For t
brokd

Figur
and 4
outco
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a variety of group structures.

6.2 Spanning tree configuration example

n (otherwise, the B1/B2/B3 configuration operates exactly as in Figure-6:12).

single isolated bridge. The path costs associated with the port§ of B1, B2, and B3 determine whi

ve because at least one of the pair of ports connected by.it'is not active.)

Figure 6-13—Partitioning of a virtual mesh group

k 6-13 shows the addition of another group that can provide communication between..1 and L2, and
its passible effects on the full-mesh configuration of Figure 6-12 (b). In order to keep the' RB-LAN simp|y
connTcted, it is necessary for the Spanning Tree Algorithm to break the loop through Al — A2 - B2 - BJl.

e purpose of the examples, it is assumed that the port parameters are such that the B1 — B2 path |i

e 6-13 shows the two possible ways in which the group could partitieft, producing a two-bridge cluster

me is selected; see 6.13.5.1 and 7.3. (Clusters within groups-ate represented as shaded ellipses. Dott¢d
between virtual ports indicate paths in the group that are not active as part of a cluster; such a path i

h

6.13.

6.3 Static filtering example

Figure 6-14 illustrates the use of static filtering to support partitioning of an RB-LAN for traffic with a
given group MAC address. Such a group address might be, for example, for LAN station loading, or for a
Network layer routing protocol.

36
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In the illustration, the RB-LAN has LANs attached to four remote bridges, and the multicast traffic is to be
split into two disjoint domains, one consisting of the LANs attached to B1 and B4, and the other consisting
of those attached to B2 and B3. (The arrows show the required traffic flows for this MAC address.)

—
W]
B4
[vl [X]
_—f_‘/ﬂ 1
] A~ S2 v
[l [ | —
X
B1 Bﬁ@’jg B2
[X] v
B3
v
_ 1

Figure 6-14—Partitioning of a group MAC address space by static filters

Filtering database entries for the MAC address in question neéd to be established to specify forwarnding
only through the virtual ports by which B1 and B4 access¢€ach other, and through those by which B2 and
B3 access each other, with filtering on all other paths. This is possible provided that, as shown, the refnote
bridges have multiple virtual ports to allow discriminatioh, by means of the virtual port entries in the filters,
befween the various destination bridges in the groap. In the diagram, ports marked with a cross filtgr all
frames received with the given address, so that they are not forwarded through any other port of the bridge;
ports marked with a tick forward all frames received with the given address through all other ticked forts,
angl not through any crossed ports. (The filtering is controlled by the port maps associated with each port,
for the given address; see 6.9.1.)

Ndte that B3 can participate successfully in this arrangement despite being in the same subgroup, S1, as B1
an{l B4: the frames forwarded\by B1 and B4 are filtered at B3. (In practice, an implementation might|well

oplimize its use of group communications resources by propagating the filtering information from B3 tp B1
angl B4, so as to avoid actually transmitting frames that will only be discarded on reception.)

7.| The Spanning Tree Algorithm and Protocol

7.1 .ntroduction

Remote bridges participate in the same distributed configuration algorithm as local bridges, and operate the
same protocol over the LANs to which their LAN ports are attached; the algorithm and protocol reduce the
bridged LAN topology to a single Spanning Tree. The basic Spanning Tree Algorithm that underlies the
Spanning Tree Protocol specified in ISO/IEC 10038: 1993 is complemented by extensions to handle the
dynamic formation of remote bridge clusters for interconnecting remote bridges.

C.7.1 provides background information on the requirements that the (extended) algorithm is designed to

meet. The remainder of this clause states the basic requirements on bridges operating the algorithm (7.2);
provides an overview of the algorithm’s operation (7.3); defines the states and parameters in terms of which
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the algorithm is specified (7.4 and 7.5); specifies how those states and parameters are maintained and
updated by a remote bridge in support of the algorithm (7.6); specifies how a remote bridge transmits
BPDUs on its LAN ports, and responds to BPDUs received on its LAN ports, in its maintenance of the
states and parameters (7.7); specifies how management operations relating to the bridge protocol entity
affect the states and parameters maintained by a remote bridge (7.8); specifies the encoding and validation
of BPDUs transmitted and received on LAN ports (7.9, by reference to ISO/IEC 10038: 1993); and
specifies requirements on the performance of remote bridges in an RB-LAN and on the settings of
associated parameters (7.10).

NOTE—C.7.3.2 through C.7.3.12 contain several examples of the operation of the Spanning Tree Algorithm in an RB-
LAN. With a few exceptions, this clause does not make specific references to C.7.3, but the reader is strongly
recommended to refer to those examples as illustrations of the concepts and procedures specified in this clause.

7.2 |Requirements of the remote MAC bridges

The fequirements for bridge protocol operation are as specified for local MAC bridges in ISOAEC 10038:
1993, with the additional requirement that there shall be a port identifier for each virtual.port; distinct frqm
the port identifier of any other LAN port or virtual port of the same bridge.

The fequirements that allow the configuration of the Spanning Tree active topology-to be managed are

a)| A means of assigning the relative priority of each remote bridge within the set of bridges in the RB-
LAN.

b)| A means of assigning a relative priority to each LAN port and\virtual port within the set of ports [of
an individual remote bridge.

¢)| A means of assigning a path cost component to each LAN port and virtual port.
These parameters can be set by management, when bridge management is supported.

The $tructure of bridge identifiers and port identifiers is as specified in ISO/IEC 10038: 1993.

7.3 |General description
7.3.1 Overview
7.3.1.1 The active topology.

The |Spanning Tree Algerithm, with the cluster extensions, configures the arbitrarily interconnected
components of an RB-LAN into an active topology (see 6.4) that is simply connected for end-station|to
end-station trangfers. It does this by selecting the state of each port that is not disabled to be either
forwprding or(blocking. Frames transmitted by end stations can pass between different LANs and remgte
bridge groups-only via ports that are forwarding; no frames can pass through a port that is blocking. (The
state| forwarding or blocking, applies to both directions of possible flow through a port.)

The selection of ports to be made blocking cuts any looping paths that are present in the basic topology.
The remaining ports, selected to be made forwarding, interconnect the bridges, LANs, and groups in an
active topology in which the forwarding LAN ports are configured as the links in a tree. The root node of
the tree is a bridge, and the other nodes are alternating levels of LANSs, and bridges or clusters.

Within a cluster, by definition, all the virtual ports by which the remote bridges attach to the cluster are

selected to be part of the active topology. However, for the purposes of constructing and maintaining the
topology, the Spanning Tree Algorithm selects a subtree within the fully connected topology of the cluster,
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in which a subset of those virtual ports are the links. The root node of the subtree is the remote bridge
nearest to the root of the full tree. The other nodes of the subtree are alternating levels of subgroup
communications capabilities, and the other remote bridges of the cluster.

Because the LAN-connected part of the RB-LAN is configured as a tree, and because the forwarding
conditions [see 6.7.1 b)] ensure that frames traverse any cluster in a single hop, the active topology as a
whole is simply connected for the transfer of user frames between end stations on the LANs.

7.3.1.2 Configuration changes

Changes to priority or path cost values, and addition or removal of ports or bridges, result in general in a
new—active tnpnlngy' pnrtc that were prpvimlcly hln(‘l{ing can become. fnrwm‘ding and vice versa. to break

nely formed loops or to provide alternative paths where connectivity has been lost.

NQTE—A transition from forwarding to blocking is immediate, but it is necessary to introduce a delay between
selgcting a blocking port to be forwarding and actually making it forwarding; see 7.3.7 and 7.3.8.

7.3.1.3 Relationship between the spanning tree and the active topology

Camputation of the active topology can be considered to take place in three logical phases
)  Computation of the basic spanning tree

b)  Formation of clusters

)  Selection of port states

In [the first phase, the basic Spanning Tree Algorithm of ISOAEC 10038: 1993 is used to construct a gtrict

treg of bridges, LANSs, and subgroup communications capabilities linked by bridge ports. This assign§ one
of three spanning tree roles to each enabled bridge poft:

In |the second phase, no further action is required- for LAN ports or for virtual LAN ports. For subgroup
pofts, this phase determines (on the basis ofithe spanning tree structure) how remote bridges are o be
dypamically configured together into clusters:

In|the third phase, the spanning tree roles assigned to LAN ports and virtual LAN ports, and the cluster
m¢mbership for subgroup ports, afe used to determine for each port whether its state is to be forwarding or
blgcking.

NQTES

1-} These phases inyolve only successive phases of processing applied to the same configuration information. Thus, for
example, there aréno protocol exchanges required between the phases, in a realization of the computation.

2L The second’phase is needed in order to handle remote bridges that are attached to their groups by two or |more
virtual ports. To achieve the full relaying connectivity that characterizes a cluster [see 6.13.4 a)], such a bridge ne¢ds to
beIz:ble to’forward frames through all of its virtual ports that provide communication with other remote bridges {n the
same cluster. In general, applying the LAN-port rules on the basis of spanning tree roles assigned to the virtual|ports
would only select a subset as forwarding. The determination of cluster membership, and the associated rules for
selecting port states, allow the correct full set of virtual ports to be made forwarding.

7.3.1.4 Relationship to protocols

The Spanning Tree Algorithm itself is an abstract algorithm applied to the arbitrarily configured priorities
and path costs of all the (non-disabled) bridges and ports in the RB-LAN. The algorithm is given a practical
realization by means of the Spanning Tree Protocol operating over LANSs, and by equivalent protocols
operating in remote bridge groups (one such protocol is the optional Extended Spanning Tree Protocol
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specified in Clauses 12 and 13). These protocols allow a distributed computation of the spanning tree, by
each bridge independently using locally configured information in conjunction with information exchanged
with its adjacent bridges.

The abstract algorithm is described in 7.3.2; the principles of how the protocols are used to exchange
information between bridges in support of the Spanning Tree Algorithm, and of how ports change state
between forwarding and blocking, are specified in 7.3.3 through 7.3.8. More detailed specifications of the
requirements on the information to be recorded and exchanged by bridges in order to support the algorithm
are in 7.4 through 7.6, and 7.8. The particular mapping of the logical information and operations to the
transfer of BPDUs via the LAN ports of a remote bridge is specified in 7.7; as observed on the LAN, this
operation of the Spanning Tree Protocol is identical to that specified for local MAC bridges in ISO/IEC
1003 §:—1993-

7.3.2 Computation of the active topology
7.3.2.1 Spanning tree fundamentals: bridge priorities and path costs

The stable active topology of an RB-LAN is determined by

a)| The unique bridge identifier associated with each bridge.

b)| The path cost associated with each port.

c)| The port identifier associated with each port.
Each|bridge in an RB-LAN has a unique bridge identifier containing) a configurable priority component,
and the set of all such identifiers is totally ordered (i.e., given any<pair of distinct bridge identifiers, onel|is

always of higher priority than the other). The bridge with the highest-priority identifier is selected as the
root bridge of the Spanning Tree.

Every LAN port and virtual port in the RB-LAN has.d«<onfigurable path cost associated with it. Given that
the rgot is determined, as above, the spanning tree structure is primarily determined by these path costs.

Each|bridge, LAN, and subgroup in the RB-LAN has an associated root path cost. For each possible padth
through the ports, LANs, and subgroupsyof the RB-LAN from the root bridge to the bridge, etc., fin
question, the path cost is calculated: this is the sum of the path cost values of each LAN port and virtyal
port 3t which a frame would be received if it traversed the path from the root to the bridge, etc., in questign.
The foot path cost is the lowest €ost among the possible paths. (The way in which the algorithm performs
tie-bjeaking to select a single path, when there are multiple paths of equal lowest cost, is specified [in
7.3.213.)

The $panning tree then consists of the complete set of least-cost paths from the root to each other bridge,
etc., in the RB-LL-AN:

NOTE—The computation guarantees that the set of least-cost paths does indeed form a tree.

7.3.2.2.Spanning tree roles: designated ports, root ports, alternate ports, and designated
bridges

Each bridge port that belongs to a spanning tree path is assigned the role of designated port if a frame
traversing that path from the root would be transmitted via the port, and is assigned the role of root port if
such a frame would be received via the port. All other enabled bridge ports are assigned the role of
alternate port.

40 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSV/IEEE Std 802.1G, 1998 Edition

A bridge that has one or more designated ports is termed the designated bridge for each LAN and subgroup
to which a designated port attaches. Each LAN or subgroup has a single designated bridge, which is the
adjacent node of the spanning tree in the direction of the root.

Each bridge other than the root bridge has exactly one root port, which is the port that offers the least-cost
path from the bridge to the root (after application of any tie-breaking needed, see 7.3.2.3).

Each root port connects, via a LAN or subgroup communications capability, to a unique designated port, on
the adjacent bridge on the least-cost path to the root. Designated ports also attach to LANs that form leaf-
nodes of the spanning tree (i.e., LANs that have no bridges attached to them by root ports); and they can
attach as isolated ports to remote bridge groups, when their peer remote bridges do not belong to the same
cluster

Eath alternate port also connects (via a LAN or subgroup communications capability) to~alurlique
degignated port on an adjacent bridge. However, the path through that port and bridge to the root has ajcost
that is higher than the root path cost, or equal to the root path cost where tie-breaking has beeninvoked

7.3.2.3 Tie-breaking

It #s possible, and in practice could be quite likely, that a bridge will find two ©r more of its ports offgring
eqpial lowest root path costs. In this case, the unique bridge identifiers of(the adjacent bridges or} the
respective paths to the root determine which path is selected; the path through the highest-priority bridge

It 1s still possible to have multiple paths of equal cost and priofity after applying the above discrimingtion
(e.k., where an adjacent bridge is attached by two ports todhe same interconnecting LAN). In this ¢ase,
selection is on the basis of the unique port identifiers associated with each of the ports on the adjgcent
bridge through which the least-cost paths pass; again, the highest-priority port identifier wins.

Finally, in the event that the above second stage(of tie-breaking still yields multiple least-cost paths, the
port identifiers of the candidate root ports are used; as before, the highest-priority port identifier wins.

NQTE—The last tie-breaking possibility is réquired only for LAN ports and not for virtual ports, since if two v{rtual
poits on a given remote bridge connect to the same adjacent remote bridge, they can do so only as members of two
different groups and, therefore, they connect to different virtual ports on the adjacent remote bridge.

7.3.2.4 Cluster formation, primary bridges

Each LAN port or virtual LAN port that is an alternate port is selected to be made blocking.

A subgroup port that is an alternate port is selected to be made blocking if it is known that none of its peer
virtual ports attaches to the same cluster as does the port itself. A subgroup port that is an alternate port is
selected to be made forwarding if it has a peer virtual port that attaches to the same cluster, or if it is not
known that there is no such peer virtual port.
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NOTE—In general, full information about the cluster attachments of an alternate port’s peer virtual ports is not
necessarily readily available for a subgroup port, except in two cases: (a) when all the ports by which a bridge attaches
to a group have been selected as alternate ports, and (b) when the port is an individual virtual port. In case (a), the
bridge is isolated in the group, and all the virtual ports are selected as blocking. In case (b), the virtual port is selected
as blocking if its peer virtual port attaches to a different cluster, and as forwarding if the peer virtual port attaches to the
same cluster. Peer virtual ports can belong to different clusters, when (and only when) the subgroup to which they
attach has been partitioned because of an alternative path external to the group (see Annex C, particularly Figure C-10).

7.3.3 Protocol support for the Spanning Tree Algorithm

The Spanning Tree Algorithm is implemented by a combination of local computations in the bridges of an

RB-LAN, and exchanges of information between adjacent bridges. This International Standard specifies
those-computations-and-exchanges for remate bridges_in terms primarily of

a)| Logical parameter information maintained by each remote bridge.

b)| The structure of logical information exchanged between remote bridges.
¢)| Transmission and reception, at LAN ports on remote bridges, of BPDUs of the Spanning Trpe
Protocol specified for local bridges in ISO/IEC 10038: 1993.

d)| The possible observation, using bridge management, of many of the parameter values in item a).

Takeh together, items a) through c) specify constraints on the operation of any protocols used by bridges|in
suppprt of the Spanning Tree Algorithm. These constraints ensure that the spanning tree is constructgd,
mainained, and reconfigured correctly, and that the protocol operations by temote bridges via their LAN
ports| are compatible with operation of the Spanning Tree Protocol by loval bridges. The Spanning Tree
Protqcol itself satisfies these constraints, in relation to the operation of*local bridges. The optional Extendpd
Spaniing Tree Protocol specified in Clauses 12 and 13 is one way-in which remote bridges can satigfy
thesd constraints when implementing support for the Spanning Tree' Algorithm.

The three major aspects to any such protocol operation, imsupport of the Spanning Tree Algorithm are [as
follows:

— Determination and maintenance of the stable active topology
— Detection, or instigation, of topology:-changes
— Notification of topology changes

The first of these involves each bridge in receiving and transmitting configuration information; received
information can cause recomputation of a bridge’s local parameter information, with related changes in fts
subs¢quently transmitted information. (See 7.3.4.)

The [second is largely.(a Jocal matter for each bridge, depending on timeouts and on local bridge
manggement operations;At will often be followed by recomputation of the active topology. (See 7.3.5.)

The |third againXinvolves bridges cooperatively receiving and transmitting information to ensure that
topology changes are correctly notified and acted upon. (See 7.3.6.)

The purpese of computing the spanning tree is to control the relaying of MAC frames by selecting ports|to
be in Torwarding or blockKing states (7.3.1.1, 7.3.2.5). Because tiere are delays in propagating informagon
about configuration changes in any real RB-LAN, the state of a port cannot always be changed immediately
according to changes in its spanning tree role: some additional rules apply (see 7.3.7 and 7.3.8).
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7.3.4 Determining the active topology
7.3.4.1 Configuration messages and Configuration BPDUs

The topology information that bridges communicate among each other is logically structured in
configuration messages. A configuration message expresses the information originated by the root and
propagated throughout the bridged LAN, being updated by each bridge that propagates it.

A configuration message is transferred over a LAN by encoding the transmitting bridge’s current
information in a Configuration BPDU, transferred in a MAC frame, as specified in ISO/IEC 10038: 1993.
Confrguratron message 1nformat10n is also propagated wnhm each remote brrdge group, when the optronal

; : ended)
egsage

1sing

significance in comparing priority values, the components are as follows:

L Identifier of the originating root bridge

—  Root path cost for the transmitting bridge

L Identifier of the transmitting bridge

L Identifier of the port through which the message was transmitted

(For all numerical components, a lower numerical value ‘indicates a higher priority.) A four-compgnent
priority value of this kind is termed a spanning-tree priority.

THe notation {Root : Cost : Bridge : Port} is used, with appropriate substitutions for the four components,
when it is desired to describe spanning-tree prigrities concisely.

When conveyed in a configuration message, a spanning-tree priority value is termed a message priority.

THree other related kinds of spanfiing-tree priority value are also defined, with their components defived
differently, as follows.

Edch port in the RB-LAN-has a spanning-tree priority associated with it, termed the designated prior{ty of
th¢ port. For a port with/the spanning tree role of designated port, the designated priority is the value|used
as|the message priority in configuration messages transmitted through the port. For a port with the sparning
trefe role of rootiport or alternate port, the designated priority is the highest-priority message priority
coptained in  configuration messages that have been received on the port.

THe root-path priority for a port is derived from the port’s designated priority by adding the port’s path cost
value.to the second component (cost) of the designated priority. This priority value is computeql for
temporary use by a bridge when updating its configuration.

The update priority for a port P on bridge B, which is also computed for temporary use by a bridge when
updating its configuration, is defined as:

{ root identifier : root path cost of B : bridge identifier of B : port identifier of P }.
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7.3.4.3 Cluster identifiers

Within a remote bridge group, a configuration message also carries a cluster identifier assigned by the
remote bridge believed to be the primary bridge of a cluster, in order to allow the remote bridges in the
group to determine their membership of the appropriate clusters. This information is also associated with
each virtual port that has the spanning tree role of root port or alternate port, along with the corresponding
designated priority.

A cluster identifier consists of the following two components:

a)  The unique bridge address of the primary bridge (i.e., the constant part of the bridge identifier).
b) An-integer value known as the cluster index

The ¢luster index is assigned by the primary bridge to ensure that distinct clusters for which it is; or has
been/| the primary bridge can be distinctly identified (see 7.6.2.4.1).

two dptional protocol encodings specified in 10.6 and 12.5.2.2 both allow a range of 0-65535(which is more than
adequate.

NO’I}——’I’he range of values needed for the cluster index, in order to ensure distinctness, is typically, quite small. The
Gl

In a pvirtual LAN, a variable cluster index is not needed and the value zero 4y always used; further, the
clustér identifiers can be implicit in the message priority and designated priority values, since the Bridge
component of each such value always identifies the primary bridge.

A urjique null value for cluster identifiers is defined, consisting of @null (all zero) bridge address and a
cluster index value of zero.

7.3.4.4 Basic propagation mechanisms, and determination of port roles

The following four basic mechanisms are used to achiéve timely propagation throughout the RB-LAN |of
the rlecessary information to allow all LAN portsand virtual ports to determine their state (blocking for
forwarding):

a)[ A bridge that believes itself to be the root (e.g., following initialization) originates configuratipn
messages on all the LANs to which it is attached, by sending Configuration BPDUs at regular
intervals. A remote bridge thdt believes itself to be the root also conveys equivalent, up-to-date
configuration message information to all other remote bridges belonging to the same group (or
groups).

b)| A bridge that receives a configuration message, on any port, conveying better or equally gopd
information (ife., feceived message priority higher than or equal to the port’s previous designated
priority) accepts that received information as the basis for updating its own configuration.

1) TheTeceiving port’s new designated priority is set to the received message priority.

2)~ ~The root port is selected as the port that has the highest root path priority among the ports that
are not designated ports (if two ports have the same root path priority, the port with higher-

pgg;“a; pg;t identifieris CP]P(‘"‘PI“’ asin732 Q)

3) Other ports are then selected as designated ports or alternate ports, according to whether the
update priority value is higher or lower than the current designated priority; for a port selected
as a designated port, the update priority value is used as the new designated priority.

c) A bridge that receives a configuration message on what it decides is its root port conveying better
or equally good information (i.e., highest root path priority among the ports that are not designated
ports) passes that information on through its designated ports (to all the LANs for which it believes
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itself to be the designated bridge, and to all the clusters in which it believes itself to be the

designated bridge for one or more subgroups).

d) 1) A bridge that receives inferior information (i.e., received message priority lower than the
port’s designated priority) on a LAN port that it considers to be the designated port on a LAN
to which it is attached transmits its own information in reply, to reaffirm its role as designated

NQTE—The comparisons of spanning-tree priorities in b) and c¢) implement the selection of least-cost paths to)the

as

7.3.4.5 Determination of cluster membership

A
att

cluster identifier, and includes it in each configuration message transmitted.on_the designated ports
7.34.3.

NQTE 1—A remote bridge considers itself to be the primary bridge either because it is itself the root, or becau
rogt port attaches to a LAN or to a different group.

bridge to all other bridges attached to that LAN.

2) The remote bridges in a given group exchange information to maintain the consistency o

f the

group’s configuration in terms of clusters, both in steady-state operation and during
reconfigurations of the cluster structure; when the optional Extended Spanning Tree Protocol

is used, this is done by means of Configuration BPDUs.

n 7.3.2.1, and the first two stages of the tie-breaking in 7.3.2.3.

emote bridge considers itself to be the primary bridge for a cluster if it has one of more designated
hching to a particular group, but no root port attaching to that group. Such a‘bridge assigns its

root,

horts
own
AS in

e its

When a remote bridge has its root port attaching to a group, it uses the cluster identifier received i the
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rent configuration message for the root port as the identifier of the cluster to which it belongs.
dge then includes this identifier in each configuration‘message transmitted on any designated port
iches to the same group, as in 7.3.4.3.

 remote bridge has only alternate ports attaching it to a particular group, it does not belong to any cl
hat group, and the null cluster identifier is’assigned.

nenever a new (higher or equal spahning-tree priority) configuration message is accepted as in 7.3.4
a virtual port that is an alternate port, the cluster identifier received is associated with the port, in c
onfiguration causes the port to'become the new root port. This cluster identifier is also used, in §
cumstances, in determining whether the alternate port is to be in blocking or forwarding state (se
te in 7.3.2.5).

TES

L The above-déscription applies to steady-state operation, when the active topology and cluster membership ar
Inging. Additional parameters and mechanisms are needed to handle changes in the cluster configuration (see 7.

L S€e/C:7.3.2 through C.7.3.6 for illustrative examples.

The
that
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4b)
hse a
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e not
B.8).

7.3.5 Reconfiguration

To allow for reconfiguration of the RB-LAN when components are added or removed, or when
management changes are made to parameters determining the topology, the topology information
propagated through the RB-LAN has a limited lifetime. This is effected by including the age of the
information conveyed (i.e., the time elapsed since the root originated the configuration message) in each
configuration message transmitted. Every bridge stores the most recent message priority values received on
its root port and each of its alternate ports, and monitors the age of that information against a maximum age

Co
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that is included by the root, and propagated, in configuration messages. In normal stable operation, the
regular generation of configuration messages by the root ensures that this topology information stored at
the ports (i.e., the designated priority values) does not time out.

If the bridge times out the information held for an alternate port, it makes that port a designated port, by
setting the port’s designated priority to the update priority for the port. That new priority information is
then propagated in configuration messages through the port onto the attached LAN or subgroup.

If the root port information is timed out, the bridge makes that port a designated port in the same way as for
an alternate port. If all the bridge’s ports are designated ports, or if the bridge’s identifier is of higher
priority than the root bridge component of the highest-priority root path priority, the bridge reconfigures by
atterppting-to-become the root itself; otherwise the bridge updates it configuration as in 7344 b) 2) d

b) 3) to select another port as the new root port, etc.

Manhgement changes to parameter values associated with a bridge or its ports can also require.that bridge
to refonfigure, as follows:

[

a)| If a port is disabled, or has its path cost changed, a full update of the bridges configuration
performed, as in the case of the root port timing out.

S

b)| If the priority part of a bridge’s identifier is changed, the corresponding/(third) component of Te
designated priority for each designated port is set to the new valug of‘the bridge’s identifier, and a
full update of the configuration is performed.

c)| If the priority part of a port’s identifier is changed, then

1) If the port is a designated port, the fourth component of the designated priority is set to the
new value of the port’s identifier.

2) If the port is a LAN port that is an alternate port, and if the update priority corresponding|to
the new value of the port’s identifier,i§*higher than the port’s designated priority, the por{ is
made a designated port.

3) Otherwise, if neither 1) nor 2) applies, no updating of the configuration is required.
7.3.6 Notifying topology change

In nprmal stable operation, station’ location information in the filtering database only needs to change ap a
result of stations being physically relocated: it may therefore be desirable to employ a long ageing time for
dyngmic entries in the filtering database.

However, when the‘active topology of an RB-LAN reconfigures, end stations can appear to move, from the
poin} of view of a.bridge. This is true even if the states of the ports on that bridge have not changed. I is
necessary for(station location information to be re-learned following a change in active topology, ever if
only|part efithe RB-LAN has reconfigured.

A biuidge that detects a change in active topology notifies the root of the change, using reliable proto¢ol
mechanisms, and the root then communicates the change to all bridges in its subsequent configuration
messages for a suitable period of time (the Topology Change Time). The bridges use a short time for
ageing out dynamic entries in the filtering database, until received configuration messages no longer
indicate the topology change.

The topology changes that are to be detected by a bridge are

a) The bridge becoming, or attempting to become, the root.

46 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSVIEEE Std 802.1G, 1998 Edition

b) A bridge port being put into Forwarding state (see 7.3.7, 7.3.8, 7.4.4), provided that the bridge has
at least one designated port.

¢) A bridge port being put into Blocking state from Forwarding or Learning state (see 7.3.7, 7.3.8,
7.4).

When a bridge with its root port attached to a LAN changes the active topology as above, it transmits a
Topology Change Notification BPDU on the LAN to which the root port is attached, as specified in ISO/
IEC 10038: 1993. This is repeated at intervals until acknowledged (by the LAN’s designated bridge, in a
Configuration BPDU).

Similarly, when a remote bridge with a virtual port as its root port changes the active topology, it transmits
eqlivalent information over the cluster through the root port, and awaits acknowledging information|from
th¢ designated bridge. Whether or not such a transmission needs to be repeated at intervals depends jupon
th¢ nature of the communication service provided across the cluster; however, the transmission always
negds to be repeated if the root port changes, or if the designated bridge changes.

In|each case, if the designated bridge for the LAN or subgroup is not itself the rootit\passes the recgived
ndtification toward the root using whichever of the above mechanisms is appropriate for its root port, and
trdnsmits a configuration message containing an acknowledgment via the relevant designated port.

7.83.7 Changing port state

Sipce there are propagation delays in passing configuration message information through an RB-ILAN,
the¢re cannot be a sharp transition from one active topology to another. Topology changes can take plgce at
different times in different parts of the RB-LAN, and moving.d port directly from non-participation in the
acfive topology to the forwarding state would risk having temporary data loops, with conseruent
duplication and misordering of frames. It is also desirable, before starting to forward frames, to allow jpther

brjdges the opportunity to reply to inferior configuration’message information.

Pdrts that have been newly selected for addition*to the active topology therefore wait for new topglogy
information to propagate throughout the RB-LAN, and for the frame lifetime to expire for any frames
fofwarded using the old active topology, before starting to forward frames.

Dyrring this time it is also desirable for the bridge to time out station location information in the filtering
d4tabase, since this may no longer-be true, and to learn new station location information in order to r¢duce
the effect of initial flooding of frames when a port enters the Forwarding state.

When a port is selected o be added to the active topology, therefore, it is first put into the Listening ptate,
where it waits for réceipt of configuration message information that would return it to the Blocking fstate.
After a suitable delay (the forward delay), the port is put into the Learning state. In the Learning state, the
pqrt still doesJiot forward frames, but station location information acquired by the learning process |from
frames recéived on the port is included in the filtering database. After another forward delay period, the
pqrt moves into full operation in the Forwarding state, thus becoming part of the active topology.

Thelength of the ps for

orwarda delia e
propagation throughout the RB-LAN.

7.3.8 Changes in cluster configuration
7.3.8.1 Kinds of change in cluster configuration

There are propagation delays in passing configuration message information among the remote bridges
belonging to a given group. When the cluster configuration of the group changes, the possible effects of
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these delays on the transfer of cluster identifiers need to be taken into account in determining the new
cluster membership, because of the consequences for port state selection.

Two kinds of change in cluster configuration need to be considered. (In practice, both kinds could occur
together, affecting different remote bridges.)

a) Changes in the spanning tree configuration can cause the primary bridge for a cluster to change,
without the overall membership of the cluster changing. The (unchanged) cluster is then identified
by a new cluster identifier, and all the remote bridges in the cluster need to change over to using
that new identifier in place of the previous one.

b) —Changes in the spanning tree configuration can cause one or more remote bridges belonging to the
group to change cluster membership. The possible changes are as follows:

1) A remote bridge can transfer from one cluster in the group to another.
2) An isolated remote bridge can become a member of a cluster.
3) A member of a cluster can become an isolated remote bridge.

When a remote bridge is affected by a change as in a), its virtual ports that stay attached-to the same cluster
can EII remain in Forwarding state (or in Listening or Learning, if applicable), sifice there is no change fn
the 1dcal part of the active topology formed by those ports and their active peer.ports.

Conversely, when as in b) a remote bridge transfers to one cluster from‘another, or from none, there is|a
significant change in the active topology; consequently, the virtual<ports by which the remote bridge
attacles to the new cluster need to go through the full delay periods of-the Listening and Learning states.

NOTE—Except in a virtual LAN, a remote bridge cannot immediafely assume the validity of new cluster informati¢n
accepled on one of its virtual ports, or generated when the remote.bridge first considers itself to be the primary bridge
for a fluster. More up-to-date information could be acquired soon afterwards, as a result of the global effects on the
group| of whatever change is occurring. If a previously forwarding virtual port had meanwhile been put into the
Blockiing state, and were then selected to remain after all\as a forwarding port in the same cluster as previously, the
transifions through the Listening and Learning states would cause an unnecessary break in the service availability fpr
framep relayed through that virtual port.

7.3.8.2 Cluster configuration changes for virtual LANs

In a pirtual LAN, there can be only.-one cluster, consisting of all remote bridges attaching to the virtual
LAN|by a designated port or root-port; cluster membership is exactly determined by the spanning tree roles
of the virtual LAN ports. The ‘normal selection of ports to be forwarding or blocking (see 7.3.2.5) [is
suffigient to handle both Kinds of change in cluster configuration.

7.3.8.3 Cluster configuration changes for other groups
In grpups that\are not virtual LANs, additional mechanisms are used to stabilize the process of changing

clust¢r relationships. These allow a remote bridge to determine, following a change, whether it is stilll a
mempef.of the same cluster as before, or whether it has newly become a member of a different cluster.

For any group to which it attaches, a remote bridge always has a single established cluster identifier value
which it considers to be the identifier of the cluster, if any, to which it belongs. This is the bridge’s Current
Cluster Identifier parameter for the group. When the cluster configuration has reached steady state, the
Current Cluster Identifier value is the only cluster identifier value needed, and this is the value conveyed in
any configuration messages that the bridge transmits within the group during steady state (7.3.4.3).

To handle the aspects of cluster reconfiguration outlined in 7.3.8.1, a bridge uses two additional cluster
identifier parameters for each group: the New Cluster Identifier and Old Cluster Identifier parameters. The
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values of these parameters can differ from the Current Cluster Identifier value during reconfigurations, but

are both equal to the Current Cluster Identifier value when the cluster configuration (as perceived by the
bridge) is stable. Also, a second cluster identifier parameter is included in configuration messages
transmitted during reconfigurations, and is recorded with the other port information at any virtual port that
receives and accepts such a configuration message.

At a given bridge, a cluster reconfiguration occupies a reclustering period before the Current Cluster
Identifier is updated, and in some cases a further overlap period after updating of the Current Cluster

Identifier. Outside these periods, the bridge considers the ciuster configuration to be stabie.

7.3.8.3.1 Cluster reconfiguration: New Cluster Identifier and reclustering period

A bridge’s New Cluster Identifier parameter for a group takes the value most recently selected-by the
brifige as a candidate for updating the Current Cluster Identifier. If all the virtual ports attaching t¢ the
grqup are selected as alternate ports, the New Cluster Identifier takes the null value. Otherwise, the}\!

Clyster Identifier value is either a cluster identifier accepted in a configuration message received o
rogt port, when the root port attaches to the group, or a cluster identifier created by(the bridge when it

TUGL PUIY, wiili VUL pUIL Quiallivs W0 AT 5By a CIWSCl IQCHUIACT LItallle 2ac DIICEE Wikl 1L

considers itself to have become a primary bridge in the group (7.3.4.5).

A Fluster reconfiguration starts, for the bridge, when the New Cluster Identifier/vaiue is first observed to
differ from the Current Cluster Identifier value. The bridge then enters the\reelustering period, of duration
equal to the reclustering delay, during which it can receive or generate further cluster identifier informgtion
on|any of its virtual ports attaching to the group, updating its New-Cluster Identifier as appropriate.
Sphnning tree information in configuration messages is processed in'the usual way, but the states of virtual
ports attaching to the group are not changed.

The New Cluster Identifier value is conveyed in any.configuration messages that the bridge trangmits
within the group (7.3.4.3) during the reclustering period. A bridge that accepts such a configuration
mgssage on its root port uses the received New Cluster Identifier value to set its own New Cluster Idenfifier
patameter for the group, as described above. Also, a bridge that accepts such a configuration message gn an
altprnate port records the value with the port, a§'in 7.3.4.5.

—

NQTE 1—New Cluster Identifier values are, therefore propagated promptly within the group, to ensure that the] new
clupter configuration is established as rapidly as possible.

At|the end of the reclustering period, the value of the New Cluster Identifier at that time is acceptg¢d as
valid: the Current Cluster Identifier is updated to this value, and the virtual ports attaching to the group are
selected accordingly to.be-blocking or forwarding (7.3.2.5). If the bridge belongs to a different cluster from
thdt, if any, to which-it belonged before the reclustering period, all the virtual ports selected tp be
fofwarding are put into the Listening state (7.3.7); if any such port is already in the Listening state, its
foward delay restarts at this time.

The valueof the reclustering delay is set at the primary bridge, and included in configuration messages for
propagation throughout the group.

NOTES

2—The reclustering delay and New Cluster Identifier are used to smooth changes in the Current Cluster Identifier.
Provided that the reclustering delay is long enough, a single change in the configuration of the group as a whole will
result in at most a single change in the bridge’s Current Cluster Identifier, although the New Cluster Identifier could
take several values during the course of the reconfiguration.

3—Items d) and e) of 7.3.8.3.2 describe how a bridge decides whether it belongs to the same cluster as before, at the
end of a reclustering period. Values for reclustering delay are specified in 7.10.5.

Copyright © 1998 IEEE. All rights reserved. 49


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
ANSI/IEEE Std 802.1G, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS—
7.3.8.3.2 Continuity of forwarding: Old Cluster Identifier and overlap period

When a remote bridge discovers at the end of a reclustering period that it belongs to the same cluster as
before, but with a different cluster identifier because of a change in the cluster’s primary bridge, it enters an
overlap period. The overlap period is of duration equal to the reclustering delay, but ends early if a new
cluster reconfiguration starts as in 7.3.8.3.1.

During an overlap period, the previous established cluster identifier (i.e., the value of the Current Cluster
parameter for the same group. At the end of the full overlap period, on return to stable state, the Old Cluster
Identifier parameter is updated to be equal to the value of the Current Cluster Identifier.

Updating of the Old Cluster Identifier is not performed on early exit from overlap to a new reclusterilng
perigd, but is deferred until exit from the reclustering period. If that exit is again to overlap, the OldClusfer
Idenfifier is updated (as already specified) to retain the previous value of the Current Cluster Identifier.
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The PId Cluster Identifier value is used in the following ways:

a)| It is conveyed as an additional parameter of configuration messages,transmitted within the group
when the transmitting bridge considers itself to be a primary bridge:

b)) A bridge that accepts a configuration message on its rootport or an alternate port records the
received Old Cluster Identifier value with the port.

¢)| An Old Cluster Identifier value received and recorded/oit the root port as in b) is conveyed as infa)
in configuration messages transmitted on any designated ports attaching to the same group as fhe
root port.

d)[ At the end of a reclustering period, a bridge\that is neither an isolated bridge nor a primary bridge
compares the value of the group’s Old:‘Cluster Identifier with the Old Cluster Identifier vajue
received and recorded on the root port/as in c). The bridge determines that it still belongs to the
same cluster as it did before the reclustering period if the values are equal and non-null; otherwike,
it belongs to a different cluster;

e)| At the end of a reclustering period, a primary bridge determines that it belongs to the same clusfer
as it did before the reclustering period if, and only if, the value of the group’s Old Cluster Identiffier
is not null.

f)| For an individual-virtual port selected as an alternate port, the received New Cluster Identifier Td
Old Cluster Identifier values are both used in deciding whether or not the peer virtual port attacles
to the same cluster (see 7.3.2.5).

g)| Mapping of the cluster_id parameter for transmitted frames, and checking of the cluster|id
parameter in received frames as in 6.5 a), uses both the Old Cluster Identifier and Current Cluster
Identifier values, as specified in 8.3.2 and 8.3.3.

Items b), ), and g) apply in stable state and during a reclustering period, as well as in overlap. Items a) and
c) apply during reclustering and overlap periods.

NOTES

1—Items a), b), and c) propagate a primary bridge’s Old Cluster Identifier value throughout its cluster. This allows
each other bridge in the cluster to determine, as in d), whether or not it has remained in the same cluster through a
reconfiguration. Note that the propagation of new and old cluster identifiers occurs during both reclustering and overlap
periods, in order to avoid race conditions affecting tests such as d) and g).
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2—The mechanisms that use Old Cluster Identifier values ensure that relaying continues uninterrupted throughout
changes in cluster configuration of the first kind identified in 7.3.8.1 (i.e., between two bridges that remain in the same
cluster, but with a change of cluster identifier because of a change of primary bridge—note that the new primary bridge
must have been a member of the same cluster, before the reconfiguration). The test in d) allows ports that are
forwarding to remain forwarding, rather than go needlessly through the Listening and Learning states. The cluster_id
mapping and matching referred to in g) ensures that relayed frames continue to be forwarded and accepted within the
cluster, but are discarded if received at any port that does not attach to the cluster.

3—In a virtual LAN, the reclustering mechanisms and parameters can be considered to apply in degenerate form. The
reclustering delay is always zero; correspondingly, the New Cluster Identifier and Old Cluster Identifier values are
never different from the Current Cluster Identifier value, all being formed from the bridge identifier of the primary
bridge and cluster index zero.

7.4 Port states

THe operation of an individual LAN port or virtual port of a remote bridge is described in terms$.of the|state
of|[the port and the processes that provide and support the functions necessary for the operation df the
bridge.

THe state of each port governs the processing of received frames (6.5), the submission of frames for
transmission (6.6), and the possible inclusion of the port in the active topology ©f the RB-LAN.

THe following are specified for each of the five possible states for a porty(Blocking, Listening, Learping,
Farwarding, and Disabled):

—  The purpose of the state.

L Whether the forwarding process (6.7) discards received)frames.

L Whether the forwarding process submits forwardeddrames for transmission.
L How the learning process (6.8) processes received frames.

L Whether the bridge protocol entity (6.10). transmits protocol information through the port for
configuration messages and topology change notifications.
L Under what conditions the port enters and leaves the state.

In|all states except Disabled, the bridge ‘protocol entity includes the port in its computation of the 4ctive
topology, and processes received configuration messages and topology change notifications.

7.4.1 Blocking
Purpose — A port in the Blocking state does not participate in frame relay,|thus
preventing frame duplication arising through multiple paths that ¢ould

otherwise exist in the active topology of the RB-LAN.

Forwarding process — Discards received frames.
— Does not submit frames for transmission.

[sedrning process — Does not add station location information to the filtering database.

Bridge protocol entity —  Does not transmit protocol information if it is a LAN port, or if it is a
virtual port and the optional Extended Spanning Tree Protocol is used.

Entry — Following initialization of the remote bridge.
— On management action from Disabled state.
— From Listening, Learning, or Forwarding states through operation of the
Spanning Tree Algorithm, or at the end of a reclustering period.
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Exit —

7.4.2 Listening

LOCAL AND METROPOLITAN AREA NETWORKS—

To Listening state on expiry of the configuration message age.

To Listening state on the bridge receiving new configuration message
information that selects the port as the root port or a designated port.

For a subgroup port, to Listening state at the end of a reclustering period
when the port is selected as attaching the bridge to a cluster.

To Listening state when management action to change the Bridge Priority
or a port’s Priority or path cost results in selection of the port as the root
port or a designated port.

To Disabled state by management action.

Purpose —

Farwarding process —-

Lgarning process —

Biidge protocol entity —

Eqtry —_

Exit —

7.4.3 Learning

Pt’rpose —

A port in the Listening state is preparing to participate in frame reldy.
Frame relay is temporarily disabled to prevent temporary loops that:coyld
occur as the active topology changes. Learning is disabled since ififormja-
tion acquired could be valid in the old active topology but not'in the newy.

Discards received frames.
Does not submit frames for transmission.

Does not add station location information to.thé filtering database.
Transmits protocol information as neceSsary.

From Blocking state, as in 7.4.1«

For a subgroup port, from Listening, Learning, or Forwarding state at m:e

end of a reclustering period, when the port is selected as attaching the
bridge to a different cluster from that to which it previously belonged.

To Learning state dafter a period of time equal to forward delay from enfry
to the state.
For a LAN: port or virtual LAN port, to Blocking state when the port] is
selected as‘an alternate port through operation of the Spanning Tiee
Algorithm.
For-a subgroup port, to Blocking state when the port is selected as fan
alternate port that does not attach the bridge to a cluster, through
operation of the Spanning Tree Algorithm or at the end of a recluster':Eg
period.
For a subgroup port, to (the start of) Listening state at the end of a
reclustering period as at “Entry” above.

To Blocking or Disabled state by management action.

A port in the Learning state is preparing to participate in frame relgy.

Forwarding process —

52

Frame relay is temporarily disabled to prevent temporary foops that could
occur as the active topology changes. Learning is enabled to allow
information to be acquired prior to frame relay in order to reduce the
number of frames unnecessarily relayed.

Discards received frames.
Does not submit frames for transmission.
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that

To Forwarding state after a period of time equal to forward delay from

entry to the state.

For a LAN port or virtual LAN port, to Blocking state when the port is
selected as an alternate port through operation of the Spanning Tree

7.4

]

]

]

]

]

.4 Forwarding
Purpose

Forwarding process

_earning process
Bridge protocol entity

Entry

EXit

Al ++l

Atgorithm-

For a subgroup port, to Blocking state when the port is selected(a
alternate port that does not attach the bridge to a cluster)y thr
operation of the Spanning Tree Algorithm or at the end of a reclustg
period.

For a subgroup port, to Listening state at the end of a reclustering pg
asin 7.4.2.

To Blocking or Disabled state by management action.

A port in the Forwarding state is partiCipating in frame relay.

Can forward received frames.
Can submit frames for transmission.

Adds station location,information to the filtering database.
Transmits protocel' information as necessary.

From Ledrning state after a period of time equal to forward delay in
state.

Forra LAN port or virtual LAN port, to Blocking state when the pg
selected as an alternate port, through operation of the Spanning
Algorithm.

For a subgroup port, to Blocking state when the port is selected a
alternate port that does not attach the bridge to a cluster, thr
operation of the Spanning Tree Algorithm or at the end of a reclustg
period.

For a subgroup port, to Listening state at the end of a reclustering pe
asin7.4.2.

To Blocking or Disabled state by management action.

5 an
ugh
ring

riod

that
rt is
Tree
5 an
ugh
ring

riod

7.4.5 Disabled

Purpose

Forwarding process

A port in the Disabled state does not participate in frame relay or in the

operation of the Spanning Tree Algorithm and Protocol.

Discards received frames.
Does not submit frames for transmission.
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Learning process — Does not add station location information to the filtering database.
Bridge protocol entity ~—  Does not transmit protocol information.
Entry and exit —  As aresult of management operations only.

7.5

Protocol parameters

LOCAL AND METROPOLITAN AREA NETWORKS—

NOTE—The parameters specified here are abstract information elements; questions of formats or encodings are a
matter for particular protocols that convey this information. This International Standard specifies three such protocol
encodings; see 7.9 (for spanning tree BPDUs on LANs), 10.6 (for optional remote management), and 12.5.2 (for the

Trae-Protocol)
x 7

H 1. dad O
optiopat-Extended-Spanning—treet

7.5.1 Parameters of configuration messages

Excel

pt as noted for the three parameters specific to configuration messages conveyed across remote bridige

groups, the following parameters correspond exactly to those specified, with the same names;as paramet¢rs

of C

nfiguration BPDUs in ISO/IEC 10038: 1993.

7.5.1.1 Root Identifier

The

to be

com

onent of the message priority (7.3.4.2) conveyed in the configuration message. It is conveyed

enable all bridges to agree on the root.

7.5.1.2 Root Path Cost

The Root Path Cost parameter takes as its value the cost of the path from the transmitting bridge to the r
bridge denoted by the Root Identifier. This paramieter is the second most significant component of the
mesdage priority conveyed in the configuration:message. It is conveyed to enable a receiving bridge
ine which of the bridges attached to the LAN or group on which the configuration message was
received offers the lowest cost path to the root for that LAN or group.

dete

7.5.

The

.3 Bridge Identifier

trangmitting the configuration message. This parameter is the third most significant component of
mesdage priority conyeyed in the configuration message. It is used when a receiving bridge needs

perfi
7.5.

The

rm the first-level tie-breaking between paths of equal lowest cost to the root (see 7.3.2.3).

1.4 Portlidentifier

Root Identifier parameter takes as its value the unique bridge identifief (7.5.3.7) of the bridge assumied
the root by the bridge transmitting the configuration message. This’parameter is the most significant

ot

to

Bridge Identifier parameter takes as its value the unique bridge identifier (7.5.3.7) of the bridge

he

Port\Identifier parameter takes as its value the port identifier, unique within the transmitting bridge

(7.5 45), of the port through which the configuration message was transmitted. This parameter is the legast
significant component of the message priority conveyed in the configuration message. It 1s used when a
receiving bridge needs to perform the second-level tie-breaking between paths of equal lowest cost to the
root (see 7.3.2.3; in a remote bridge, this tie-break is needed only when the transmitting and receiving
remote bridges are adjacent in two or more groups, or groups and LANs).
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7.5.1.5 Topology Change Acknowledgment

The Topology Change Acknowledgment parameter is a flag set in a configuration message transmitted in
response to a topology change notification received on a designated port. This parameter is conveyed to
allow a reliable acknowledged protocol to operate for notifying the root of changes in active topology.

7.5.1.6 Topology Change

The Topology Change parameter is a flag set by the root in all configuration messages transmitted for a
period of time following the notification or detection of a topology change. The purpose of this parameter,
and its use to select a short ageing time for dynamic entries in the filtering database, are as specified for the

1. - ol el £ H NPT H ICOORC 10029 1002
COJTESpOTIUIITE pararctcr Ot bUllllsulatlUll DT DTS IO IC 10U 17757

7.5.1.7 Message Age

THe Message Age parameter takes as its value the age of the configuration message, being the time elgpsed
befween generation by the root of the configuration message containing the informationpfopagated in this
copfiguration message, and the transmission of this configuration message. This parameter is conveygd to
enfble a bridge to discard configuration information whose age exceeds the maximum age permitted fqr the
RB-LAN (which is propagated in the Max Age parameter; see 7.5.1.8).

7.5.1.8 Timer parameters

A [configuration message contains Max Age, Hello Time, and Forward Delay parameters: these afe as
spgcified for Configuration BPDUs in ISO/IEC 10038: 1993.

7.5.1.9 New Cluster Identifier

In[a configuration message transmitted via a subgrgup port, the New Cluster Identifier parameter takgs the
vajue of the New Cluster Identifier parameter forthe group to which the port attaches. This paramefer is
copveyed, within groups only, as part of the information that enables a receiving remote bridge to
defermine its appropriate cluster membership. The structure of the cluster identifier is as specifigd in

In|a configuration message transmitted via a subgroup port, the Old Cluster Identifier parameter takgs the
vallue of the Old ClusterIdentifier parameter for the primary bridge of the cluster to which the port attaches.
THe primary bridge of-the cluster originates this parameter; other bridges in the cluster record the yalue
reg¢eived on theirtroot ports (7.5.2.2), and propagate it through any designated ports. This paramefer is
conveyed, within groups only, as part of the information that enables a receiving remote bridge to
determine. its )appropriate cluster membership. The structure of the cluster identifier is as specifigd in

In a configuration message transmitted via a subgroup port, the Reclustering Delay parameter takes the
value to be used for the reclustering delay (7.3.8.3.1, 7.3.8.3.2) by each bridge belonging to the same
cluster as that indicated in the configuration message. The primary bridge of the cluster originates this
parameter, as the value of its Primary Reclustering Delay parameter; other bridges in the cluster record the
value received on their root ports, and propagate it through any designated ports. This parameter is
conveyed, within groups only, in support of the ability to manage the timer values.
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7.5.2 Parameters of topology change notifications

As specified in ISO/IEC 10038: 1993, no parameters are conveyed in Topology Change Notification
BPDUs on LANSs, or on virtual LANs. The following parameter is conveyed with topology change
notifications in remote bridge groups that are not virtual LANS, to ensure that, when groups are partitioned,
s propagate toward the root only along spanning tree paths.

the notifications nronags
o

7.5.2.1 Cluster Identifier

The Cluster Identifier parameter takes the value of the Current Cluster Identifier parameter (7.5.5.2) for the
group to which the transmitting remote bridge is attached by the subgroup port on which the topology

changemotifieatiomrwas-transmitted:
7.5.3 Remote bridge parameters

The following parameters are maintained by the bridge protocol entity independently of-the’individyal
ports| The specification given here is equivalent to that for local bridges in ISO/IEC 1003831993, extendpd

to encompass virtual ports and the transmission of protocol information across remgté-bridge groups fas
well hs in BPDUs on LANS.

7.5.3.1 Designated Root

The [Designated Root parameter takes as its value the unique bridge.identifier (7.5.3.7) of the bridge
assuthed to be the root. This parameter is used as the value of sthe Root Identifier parameter in ll
conf"I;uration message information transmitted.

7.5.3.2 Root Path Cost

The Root Path Cost parameter takes as its value the cgst of the path to the root from this bridge. When the
bridge is the root, this parameter has value zero.xOtherwise, it is equal to the sum of the values of the
Designated Cost and Path Cost parameters held.for the root port. This parameter is used to test the value [of
the Root Path Cost parameter conveyed in received configuration message information, and as the value of
the Root Path Cost parameter in transmitted configuration message information.

7.5.3.3 Root Port

The Root Port parameter takes as its value the port identifier (7.5.4.1.1) of the port that offers the lowest
cost path to the root (i.e.,for-which the sum of the values of the Designated Cost and Path Cost parametdrs
held ffor the port is the/fowest). The root port is selected as specified in 7.3.4.4 and 7.6.8. This parameter|is
used|to identify thetport through which the path to the root is established; it is not significant when the
bridge is the root;and is then set to zero.

7.5.3.4 Max-Age

The Max“Age parameter takes as its value the maximum age of received configuration message informatipn
before it is discarded.

7.5.3.5 Hello Time

The Hello Time parameter takes as its value the time interval between successive transmissions of
configuration message information by a bridge that is attempting to become the root or which is the root.
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7.5.3.6 Forward Delay

The Forward Delay parameter takes as its value the time spent by a port in the Listening state and the
Learning state before moving to the Learning or Forwarding state, respectively. It is also the value used for
the ageing time of dynamic entries in the filtering database while received configuration messages indicate
a topology change.

7.5.3.7 Bridge Identifier
The Bridge Identifier parameter takes as its value the unique bridge identifier of the bridge. This parameter

is used as the value of the Bridge Identifier parameter in all configuration messages transmitted by the

i Designated-Root-parameterwhen-the-bridge-is-the root-orwhen the

parameter consists of two parts, one of which is derived from the unique bridge address and asgures
the|uniqueness of the bridge identifier in the RB-LAN, and the other of which allows adjustment of the
prigrity of the bridge identifier and is taken as the more significant part in priority Comparison. When
briJIge management is supported, the priority part of this parameter can be updated by management actipn.
7.5.3.8 Bridge Max Age

The¢ Bridge Max Age parameter takes as its value the value to be used for_the Max Age parameter wher) the

brifige is the root or is attempting to become the root. When bridgé management is supported, [this
parpmeter can be updated by management action.

7.5.3.9 Bridge Hello Time

Th¢ Bridge Hello Time parameter takes as its value the value to be used for the Hello Time parameter when
the| bridge is the root or is attempting to become the‘root. When bridge management is supported, |this
parpmeter can be updated by management action.

7.9.3.10 Bridge Forward Delay
Th¢ Bridge Forward Delay parametér takes as its value the value to be used for the Forward Delay

parpmeter when the bridge is the xoot or is attempting to become the root. When bridge management is
sugported, this parameter can be updated by management action.

7.9.3.11 Topology Change Detected

Topology Change Detected is a Boolean parameter, with its value set to True to record that a topology
chdnge has been detected by or notified to the bridge. When set to True, this parameter is used to stimylate
trapsmission-of‘topology change notifications toward the root when the bridge is not itself the root; arld to
setfthe value.of the Topology Change parameter for the bridge to True if the bridge is, or becomes, the foot.
Trdnsmission is subject to a reliable acknowledgment mechanism, as in 7.3.6 and 7.5.1.5; on a LAN] the
Topology Change Notification BPDUs are transmitted at regular intervals of Bridge Hello Time, fintil
acknowledged.
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7.5.3.12 Topology Change
Topology Change is a Boolean parameter, with its value set to record

—  For a bridge that is not the root, whether or not the most recently accepted configuration message
indicates a change in the active topology.

—  For the root, whether or not a change in topology has been detected within the preceding Topology
Change Time period.

This parameter is used to propagate the indication of topology change in transmitted configuration

messages, and to determine whether the short (forward delay) or long (ageing time) timeout value is to be
used for dynqmir‘ entries in the ﬁltPring database

7.5.3.13 Topology Change Time

The [Topology Change Time parameter takes as its value the time period for which the bridge originajes
conflguration messages indicating topology change following detection of a topology change, when fthe
bridge is the root. The value of this parameter is equal to the sum of the values of the bridge’s Bridge Nl

Age Jand Bridge Forward Delay parameters.

7.5.3.14 Hold Time

The Hold Time parameter takes as its value the minimum time period te elapse between the transmission{of
Configuration BPDUs through a given LAN port: at most one Configuration BPDU shall be transmitted|in
any Hold Time period. This parameter is a fixed parameter, with’its value as specified in ISO/IEC 10038:
1993.

— e

7.5.4 Port parameters

7.5.4.1 Port parameters present for all LAN:ports and virtual ports
The [following parameters are maintained by the bridge protocol entity for each LAN port and virtual pgrt.
The ppecification given here is equivalent to-that for bridge ports of local bridges in ISO/IEC 10038: 1993,
extepded to apply to virtual ports and to.transmission of protocol information across remote bridge groups

as wgll as in BPDUs on LANSs.

7.5.4.1.1 Port Identifier

j=y

The [Port Identifier parameter takes as its value the identifier of the port, unique among the ports of this
bridge. This parameter.is used as the value of the Port Identifier parameter of all configuration messages
trangmitted through:the port.

The parameter-consists of two parts. One part bears a fixed relationship to the physical or logical support of
the gort By real world equipment; this part assures the uniqueness of the port identifier among the ports df a
single-bridge, and is a small integer assigned in the range from one upwards. The other part of fhe
parameter allows adjustment of the priority of the porl and is taken as e more significant part in priority
comparisons. When bridge management is supported, the priority part of this parameter can be updated by
management.

7.5.4.1.2 State
The State parameter records the current state of the port (Disabled, Blocking, Listening, Learning, or

Forwarding); see 7.4.1 through 7.4.5. When bridge management is supported, this parameter can be
updated by management.
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7.5.4.1.3 Path Cost

The Path Cost parameter takes as its value the contribution of the path through the port, when the port is the
root port, to the total cost of the path to the root for this bridge. When the port is not a designated port, this
parameter is used in calculating the value of the port’s root path priority, to determine the root port for the
bridge. When bridge management is supported, this parameter can be updated by management.

7.5.4.1.4 Designated Root

The Designated Root parameter takes as its value the unique bridge identifier of the bridge recorded as the
root in the Root Identifier parameter of configuration messages transmitted by the designated bridge on the
LAN ar suhgroup to which the port is attached. This parameter is the most significant component of the
por}’s designated priority, used in testing the message priority values in received configuration messages.

7.5.4.1.5 Designated Cost

4 For a designated port, the Designated Cost parameter takes as its value the path ¢ost (equal tq the
root path cost of the bridge) offered to the LAN or subgroup to which the port-is-attached.

1 Otherwise, the Designated Cost parameter takes as its value the cost of(the path to the root offgred
by the designated port on the LAN or subgroup to which this port is attached.

This parameter is the second most significant component of the port’$-designated priority, used in tegting
the|message priority values in received configuration messages.

7.5.4.1.6 Designated Bridge

Th¢ Designated Bridge parameter takes as its value the unique bridge identifier (7.5.3.7) of

L For a designated port, the bridge to which th€’port belongs.

1 Otherwise, the bridge believed to be the designated bridge for the LAN or subgroup to which|this
port is attached.

Thi{s parameter is the third most significant component of the port’s designated priority, used in testing the
mepsage priority values in receiyed- configuration messages. It can also be used by management in
distovering the topology of the-RB-LAN.

7.9.4.1.7 Designated Port

Th¢ Designated Port.parameter takes as its value the port identifier (7.5.4.1.1) of the bridge port, or} the
dedignated bridge\(as in 7.5.4.1.6), through which the designated bridge transmits the configurgtion
mepsage infortiation stored by this port. This parameter is the least significant component of the pprt’s
dedignated ‘priority, used in testing the message priority values in received configuration messages. If can
alsp be Gised by management in discovering the topology of the RB-LAN.

7.54.1.8 Topotogy Change Acknowledge

The Topology Change Acknowledge parameter takes the value to be used for the Topology Change
Acknowledgment flag in the next configuration message to be transmitted via the port (see 7.6.10).

7.5.4.2 Port parameters present only for subgroup ports

The following parameters are maintained by the bridge protocol entity for each subgroup port, but not for
any LAN port or virtual LAN port. They are used in determining the cluster membership appropriate for
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p port belongs, and in selecting the appropriate port state on changes

7.5.4.2.1 Peer New Cluster identifier

For a root port or alternate port, the Peer New Cluster Identifier parameter takes the value of the New
Cluster Identifier parameter in the current configuration message received from the designated bridge (as in
7.5.4.1.6) for the subgroup to which this port attaches. For a designated port, the parameter takes the null

I T LY I, R
CIUSLET 1denulicr vaiuc.

7.5.4.2.2 Peer Old Cluster Identifier

For 4 root port or alternate port, the Peer Old Cluster Identifier parameter takes the value of the Old Clusfer

Identjifier parameter in the current configuration message received from the designated bridge)(as [in

7.5.411.6) for the subgroup to which this port attaches. For a designated port, the parameter takes.the nyil

cluster identifier value.

7.5.8 Remote bridge group parameters

The
the r

bridge within each group.

7.5

Recl

AINCULHS

mainftain relaying through cluster reconfigurations. Its values dre
—1  Stable. This value is used when neither of the other'values applies (always, for a virtual LAN).

—  Reclustering. This value is set when the remote bridge is in a reclustering period for the group.

.5.1 Reclustering State

following parameters are maintained for each remote bridge group, other than virtual LANS, to whigh
bmote bridge belongs. They are used in determining the cluster membership.appropriate for the remgte

nd

!B

lcteripn State is a three-valued state parameter, used to stabilize changes of cluster identifier,

15 Juawe 15 wil Sale palalllc uScC 1

—
o

—|  Overlap. This value is set at the end of-a‘reclustering period when the bridge remains a member [of

.5.2 Current Cluster Identifier

the same cluster as before but with a new Current Cluster Identifier value; unless another
reclustering period occurs first,.this value remains set for a further time equal to the reclusteripng
delay.

urrent Cluster Ideftifier parameter takes as its value the cluster identifier of the cluster, if any,|to
the remote bridge iconsiders itself to belong within the group; it takes the null cluster identifier value
remote bridge Considers itself to belong to no cluster in the group. This parameter is used in mapping
e cluster_id~parameters of M-UNITDATA request primitives (see 8.3.2), and in matching the
r_id parameters of M-UNITDATA indication primitives (see 8.3.3).

-

.3/New Cluster Identifier

The New Cluster Identifier parameter takes the cluster identifier value most recently selected by the bridge
for its membership of the group. The value can differ from the Current Cluster Identifier value only when
the Reclustering State parameter is Reclustering. This parameter is used as the value of the New Cluster
Identifier parameter in configuration messages transmitted via any designated ports by which the remote
bridge attaches to the group.
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7.5.5.4 Old Cluster Identifier

When the Reclustering State parameter is Stable, the Old Cluster Identifier parameter takes the same value
as the Current Cluster Identifier parameter. When the Reclustering State parameter is Overlap, this
parameter takes the value to which the Current Cluster Identifier parameter was set at the time immediately
before the Reclustering State parameter was last changed from Stable or Overlap to Reclustering. This
parameter is used as the value of the Old Cluster Identifier parameter in configuration messages transmitted
when the remote bridge is the primary bridge for a cluster; also in mapping to the cluster_id parameters of
M-UNITDATA request primitives (see 8.3.2), and in matching the cluster_id parameters of M-
UNITDATA indication primitives (see 8.3.3).

Thg Reclustering Delay parameter takes as its value the time for which the bridge waits{following
detfection of a possible reclustering, before selecting its new cluster membership. After selecting its|new
clyster membership, the bridge retains information about its previous cluster membership-for the game
petiod again, unless it detects a further possible reclustering.

7.8.5.6 Primary Reclustering Delay
Thg Primary Reclustering Delay parameter records the value to be used, subjéct to compliance with 7.10.5,

for] the Reclustering Delay parameter when the bridge is the primary bridge)for a cluster in the group. When
bridge management is supported, the value of this parameter can be updated by management.

7.6 Elements of parameter computation for a remote bridge

The elements of computation specified here do not affect;.and are not affected by, any port with port state
set/to Disabled.

7.6.1 Accepting received configuration message information at a port
7.6.1.1 Conditions for acceptance

When a configuration message is received at a LAN port or virtual port, it is accepted if and only if
h)  The value of the message*s Message Age parameter is less than that of its Max Age parameter, jand

b)  The message priority’ { Root Identifier : Root Path Cost : Bridge Ildentifier : Port Identifier }
received is highersthan or equal to the current value of the designated priority associated with the
receiving pott,j.e., { Designated Root : Designated Cost : Designated Bridge : Designated Por{ }
7.6.1.2 Actions on acceptance

When aconfiguration message is accepted according to 7.6.1.1,

)\ The designated priority information associated with the port is updated to be equal to the recdived
message priority, and

b) If the receiving port is a subgroup port, the cluster information for the port (Peer New Cluster
Identifier and Peer Old Cluster Identifier) is similarly updated to be equal to the received cluster
information (New Cluster Identifier and Old Cluster Identifier, respectively).

Copyright © 1998 IEEE. All rights reserved. 61


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
ANSI/IEEE Std 802.1G, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS—

7.6.2 Updating the bridge’s configuration

When one of the conditions in 7.6.2.1 occurs, the actions specified in 7.6.2.2, 7.6.2.3, and 7.6.2.4 are
performed, in that order, to update the parameters that determine the roles that the bridge and its ports play
in the spanning tree, and the cluster membership of the bridge within each remote bridge group. This
configuration update is followed by the actions for port state selection specified in 7.6.4.2.

NOTE—The order in which the specified actions are performed is important, since the specifications for later actions
are often written so as to use parameter values that have been updated by earlier actions.

7.6.2.1 Conditions for configuration update

Whehever there are changes in the values of bridge or port parameters that can affect the spanningxtfee
roles| of the ports, a full update of the bridge’s configuration takes place. Configuration updating thetefgre
occufs on

a)| Acceptance of a configuration message (as in 7.6.1).

b)| Timing out of the configuration information associated with a port.
¢)| Management action to disable a port.

d)| Management action to set the bridge’s priority.

e)] Management action to set the path cost of a port.
7.6.2.2 Actions for root selection
7.6.2.2.1 Selecting the bridge as the root

If every port on the bridge either is a designated port (i:e); with designated bridge parameter equal to the
bridge’s Bridge Identifier parameter) or has the valug’of its Designated Root parameter of priority lower
than|or equal to the value of the bridge’s Bridge Identifier parameter, the bridge selects itself as the rootas
follgws:

a)l The values of the Root Port and Root\Path Cost parameters are both set to zero.

b) The value of the Designated Root'parameter is set to the value of the Bridge Identifier.
c)| The values of the Max Age, Hello Time, and Forward Delay parameters are set to the values of the
Bridge Max Age, Bridge'Hello Time, and Bridge Forward Delay parameters, respectively.
7.6.2.2.2 Selecting another bridge as the root

Othgrwise, of thesbridge’s ports that are not designated ports and that have designated bridge values|of
higher priority-thai the bridge’s bridge identifier

a)l Thé&port with the highest root path priority (7.3.4.2) is selected as the root port, unless two or m¢re
ports have equal highest root path priority; in that case,

b ; 1 - ’ 1 P ot rpriority—withthe
highest-priority port identifier value.

The bridge’s Root Port parameter is set to the value of the Port Identifier parameter for the selected port;
the bridge’s Root Path Cost parameter is set to the value of the second component (path cost) of the root
path priority; and the bridge’s Designated Root parameter is set to the value of the Designated Root
parameter for the selected port.
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Each port for which the update priority (7.3.4.2), computed using the newly selected root information, is
higher than or equal to the port’s designated priority is selected to be a designated port: the port’s
designated priority is set equal to the update priority.

7.6.2.4 Actions for cluster selection

For each non-virtual-LAN group to which the remote bridge attaches, the actions in 7.6.2.4.1 and 7.6.2.4.2
are performed.

7.6.2.4-1Setting-the New Cluster Identifier

THe New Cluster Identifier for the group is set to

Ni
cu
be

If
Id

.5.2.4.2 Setting the Reclustering State

n)  If the root port attaches to the group, the Peer New Cluster Identifier of the root port:

b)  Otherwise, if any designated port attaches to the group, then

1) The Current Cluster Identifier for the group, if that has the yalue of its bridge ad
component equal to the unique bridge address of the remote bridge:

2) If not 1), the New Cluster Identifier for the group, if that has‘the value of its bridge ad
component equal to the unique bridge address of the remot®bridge.

cluster identifiers).
)  Otherwise (when all ports attaching to thegroup are alternate ports), the null cluster identifier.

TE—In case b) 1), the remote bridge considers’itself to be continuing as the primary bridge of the cluster to wi

ome a new primary bridge. In case c), the'remote bridge is isolated in the group.

bntifier parameter for.the group, then

a)  If the Reclustering State parameter for the group is set to Stable or Overlap,

1)~ \.The Reclustering State is set to Reclustering, and
2)» The reclustering period starts at this time.

ress

ress

3) If neither 1) nor 2), a new cluster identifier produced)from the unique bridge address qf the
remote bridge and a cluster index value that shal]l.bé chosen so that the new cluster identiffier is
different from any cluster identifier (produced by the remote bridge) used within the group
during the previous period of twice the forward delay time (see 7.3.4.3 for the structure of

ich it

rently belongs. In case b) 3), and then subsequently in case b) 2), the remote bridge considers itself as a candidate to

the value of the New €luster Identifier set as in 7.6.2.4.1 is not equal to the value of the Current Cluster

required.
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Whenever the port on which a configuration message was accepted (7.6.1.1) is selected as the root port by
the configuration update that follows (7.6.2.2.2),

PR
uic

parameters are updated by seiting them equal to the parameters of the same names in
configuration message.

a) The values of the bridge’s Topology Change, Max Age, Hello Time, and Forward Delay
recei

b) The bridge’s Topology Change Detected parameter is set to

t
its Topology Change Acknowledgment parameter set to True.

¢) If the root port is a subgroup port, the value of the Reclustering Delay parameter for the group to
which the port attaches is updated by setting it equal to the Reclustering Delay parameter of the
received configuration message; if the Reclustering State parameter for the group is(set'|to
Reclustering, the reclustering period in progress shall not be affected by any changein the
parameter value, but shall continue on the basis of the value current at the start of the périod.

7.6.4 Port state selection
7.6.4.1 Conditions for performing port state selection
The ftates of the ports can change, and port state selection is therefore carried out, immediately followipg
any Wpdating of designated priority and cluster information parameter valdes;on
a)| Any of the conditions that cause updating of the bridge’s configuration (7.6.2.1).
b)| Management action to initialize the bridge (7.8.1).

c)| Management action to enable a port from Disabled State, or to reset a port from any other stjte
(7.8.2).

d)| Management action to set a port’s priority (7:85).
NOTE—The state of a subgroup port can also change'as specified in 7.6.6 and 7.6.7.

7.6.4.2 Procedure for port state selection

For ¢ach LAN port and virtual LAN-port on the bridge, and for each subgroup port attached to a rem¢te
bridge group for which the Reclustering State parameter is set to Stable or Overlap,

a)| If the port is the rogt.port or a designated port then
1) If the portstate is Blocking, the port state is set to Listening.
2) If the'port state is Forwarding, Listening, or Learning, the port state remains unchanged.
b)| If thexport is a LAN port or virtual LAN port that has been selected as an alternate port then

V).~ If the port state is Listening, Learning, or Forwarding, the port state is set to Blocking.

'7) ﬁthpr\uicp, the Pnrt state remains unchanoed
o

¢) If the port is a subgroup port that has been selected as an alternate port, and if

1)  Each other virtual port attaching to the same group has also been selected as an alternate port,
or

2) The port is an isolated alternate subgroup port as determined by 7.6.8,

the port state is set to Blocking.
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d)

Otherwise (i.e., when a subgroup port has been selected as an alternate port, and the remote bridge
is not isolated in the group, and the port could have peer virtual ports attaching to the same cluster),

1) If the port state is Blocking, the port state is set to Listening.

2) Otherwise, the port state (Forwarding, Listening, or Learning) remains unchanged.

NOTE—When the active topology is in a steady state, ports remain selected for the active topology by a) 2) and d) 2);
ports that are not part of the active topology remain selected by b) 2) and c).

7.6.5 Cluster resolution

At the end of any reclustering period for a group, the Reclustering State and cluster information parameters

for[the group are set as specilied 1n 1tems a) through d) below.

NQTES

1—Cluster resolution uses the value of New Cluster Identifier that has been set by the most recent,cluster seleftion

action, as specified in 7.6.2.4.1.

2—Cluster resolution is always followed by the actions for cluster port state selection specified-in 7.6.6.

)

b

)

INOTE—In this case, the bridge is to be isolated in the group.

NOTE—In this case, the bridge remains . inthe same cluster as before, with the same cluster identifier as before.

NOTE—In this case, the bridge is to be in a different cluster from before.

If the value of the New Cluster Identifier parameter for the group is.th€ null cluster identifier,

1) The Reclustering State parameter is set to Stable.
2) The Old Cluster Identifier and Current Cluster Identifier parameters are both set to the|null
cluster identifier.

If the value of the New Cluster Identifier parameter for the group is non-null and equal to the value
of the Current Cluster Identifier parameter,

1) The Reclustering State parameter is Set to Stable.
2) The Old Cluster Identifier is set-f0‘the value of the Current Cluster Identifier.

If the value of the New Cluster Identifier parameter for the group is non-null and not equal tq the
value of the Current Cluster Identifier parameter, and if the bridge’s root port attaches to the gfoup
and the value of the root port’s Peer Old Cluster Identifier parameter is not equal to the value of the
Current Cluster-Identifier,

1) The Reclustering State parameter is set to Stable.
2) TheOld Cluster Identifier and Current Cluster Identifier parameters are both set to the vialue
of‘the New Cluster Identifier.

1)

T the vatue of the New Cluster Identifier parameter forthe group s or=muttand ot equat o the
value of the Current Cluster Identifier parameter, if the value of the Current Cluster Identifier
parameter is non-null, and if either the bridge is the primary bridge for the cluster (identified by the
New Cluster Identifier) or the bridge’s root port attaches to the group and the value of the root
port’s Peer Old Cluster Identifier parameter is equal to the value of the Current Cluster Identifier,

1) If the bridge is the primary bridge for the cluster, the Reclustering Delay parameter for the
group is set to the value of the Primary Reclustering Delay parameter for the group, adjusted if
necessary to comply with condition (2) specified in 7.10.5.
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2) The Reclustering State parameter is set to Overlap.

3) The Old Cluster Identifier parameter is set to the value of the Current Cluster Identifier and the
Current Cluster Identifier parameter is set to the value of the New Cluster Identifier.
4) The overlap period, of length equal to the reclustering delay, starts at this time.

NOTE—In this case, the bridge remains in the same cluster as before, but with a different cluster identifier.

7.6.6 Cluster port state selection

At the end of any cluster resolution actions, after the Old Cluster Identifier and Current Cluster Identifier

parameters have been updated as necessary, the port states of the subgroup ports attaching to the group are

ot o oS B A B A ) 7
SEt ap speerea 170015 7-0-0=; OFF-6-63-

NOTES

1—Prt state selection (7.6.4.2) does not change the states of ports attaching to a group that is in a reclustering peripd;
clustér port state selection ensures that at the end of every such period the states of all the ports atfathing to the grqup
are updated in accordance with the spanning tree roles at that time.

2—Sklection of 7.6.6.2 or 7.6.6.3 depends upon information derived during cluster resolution. An implementation that
follopved this text’s separation of the functions in 7.6.5 and 7.6.6 would have to pass information about the clugter
resolhition outcomes of 7.6.5 a) through d) to the cluster port state selection. Alternatively, an implementation copld
invoke the relevant particular piece of processing for 7.6.6 directly from the cofrésponding processing for 7.6.5 a)
throygh d).

7.6.6.1 Bridge in no cluster
Whdn the bridge belongs to no cluster in the group [7.6.5 a)]{€ach port has its port state set to Blocking.
7.6.5.2 Bridge in same cluster as before

Whan the bridge attaches to the same cluster as.it'did before the reclustering [7.6.5 b), 7.6.5 d)], the port
statd of each virtual port attaching to the group;is'set as follows:

a) If the virtual port has been selected as an alternate port and it is an isolated alternate subgroup port
as determined by 7.6.8, then the port state is set to Blocking.

b] Otherwise, if the port staté\is'Forwarding, Listening, or Learning, the port state remains unchanged.

c Otherwise (i.e., when the port state is Blocking), the port state is set to Listening.
NOTES

1—(ase b) appliesstarall ports that were previously attached to the cluster and have not been selected as isolated por
casec) applies to.ports that were previously isolated ports but have now been selected to attach to the cluster.

-

S5

2—(ase b) applies to ports that have been previously selected to be forwarding, but are still in the Listening or
Learhingstate, as well as to ports that have already reached the Forwarding state.

7.6.6.3 Bridge in different cluster

When the bridge attaches to a different cluster from that, if any, to which it attached before the reclustering
[7.6.5 ¢)], the port state of each virtual port attaching to the group is set as follows:

a)  If the virtual port has been selected as an alternate port that is an isolated alternate subgroup port as
determined by 7.6.8, the port state is set to Blocking.
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b) Otherwise,
1) If the port state is Blocking, Learning, or Forwarding, the port state is set to Listening.

2)

Otherwise, when the port state is Listening, the port state remains Listening but the forward
delay period before entry to the Learning state is measured from this time instead of from the
previous starting time.

7.6.7 Cluster confirmation

At the end of any overlap period for a group [see 7.6.5 d)]

The Reclustering State parameter for the group is set to Stable.

a)
b
)

7.6.8 Test for an isolated alternate subgroup port

A subgroup port that has been selected as an alternate port is isolated in the group

)

P)

7.6.9 Topology change detection
7.6.9.1 By a bridge that is'not the root

A bridge that is not the toot sets its Topology Change Detected parameter (7.5.3.11) whenever

)
D)

)

The Old Cluster Identifier parameter is set to the value of the Current Cluster identifier parame‘er.

Each virtual port that has been selected as an alternate port and is an isolated alternatesubgroup

port as determined by 7.6.8 has its port state set to Blocking.

If it is an individual virtual port and

1y

2)

The value of the Current Cluster Identifier parameter for the group is not equal to the valjie of
either the Peer New Cluster Identifier or the Peer Old Cluster Identifier parameter of the port,
and
The value of the Old Cluster Identifier parameter for the group is not equal to the valye of
either the Peer New Cluster Identifier or the'Peer Old Cluster Identifier parameter of the port;
or

If it is determined (by implementation-dépendent means outside the scope of this International
Standard) that the port has no peervirtual port(s) attaching to the cluster that corresponds t¢ the

value of the Current Cluster Identifier parameter for the group.

A portchanges state to Forwarding (7.4.4).

A port changes state from Learning or Forwarding to Blocking (7.6.4.2, 7.6.6.1 through 7.6.6.3,

7.6.7).
A Topology Change Notification BPDU is received on a LAN port that is a designated port.

d)
e)

A topology change notification is received on a virtual LAN port that is a designated port.

A topology change notification is received on a subgroup port that is a designated port, from a
remote bridge in the same cluster as that to which the receiving port is attached (i.e., with the
Cluster Identifier parameter of the topology change notification equal to the Current Cluster
Identifier parameter for the group).

The Topology Change Detected parameter is reset as specified in 7.6.3.
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7.6.9.2 By the root

A bridge that has been selected as the root sets its Topology Change parameter (7.5.3.12) when

a)
b)

It is newly selected as the root, except on initialization of the bridge.

LOCAL AND METROPOLITAN AREA NETWORKS—

A topology change notification is received on a designated port, provided that if the receiving port

is a subgroup port, the topology change notification is from a bridge in the same cluster, as
7.6.9.1 item e).

in

As long as the bridge remains the root, the Topology Change parameter remains set for a period equal to

the

opology Change Time (7.53.13) starting from the most recent event a) or b) that sets the parameter;

the Tlopology Change and Topology Change Detected parameters are then both reset.

7.6.

The
port

The
port,

NOT

10 Topology change acknowledgment

Topology Change Acknowledgment flag parameter is set for a port whenever the port is a designa

indeglendent level, in order to handle the situations that can arise when the designated bridge and/or root bridge chan|
possiply more than once, between notification and acknowledgment of a topélogy change.

hnd a topology change notification is received on it from a bridge attached to the safie AN or clust

E—It is necessary to specify the operation of topology change acknéwledgment at the logical, protocp

b

Topology Change Acknowledgment flag is reset when a configuration message is transmitted via the

—
'

i

>e’

7.7 |Spanning Tree Protocol operation at LAN.ports

The pperations specified here do not apply to any portwith port state set to Disabled.

7.7.1 Protocol operation at a designated port

A LAN port that has been selected as a designated port shall operate the Spanning Tree Protocol as follows.
7.7.1.1 Transmission of Configuration BPDUs

a)l Configuration BPDUs shall be transmitted via the port, normally at intervals of approximat¢ly
Hello Time but subject to the additions and qualifications in b) and c).

b)Y A Configuration’ BPDU shall be transmitted within a period of Hold Time, following reception| at
the portof;a Topology Change Notification BPDU or of a Configuration BPDU containing a
message, priority lower than the designated priority of the port. The transmitted BPDU may be dne
of the.normal sequence as in a), or may be additional—as would be required, for example, if the
recéived BPDU occurs soon after a BPDU has been transmitted as in a).

c) When the hridgp is not the root, gaps in the sequence of normal transmissions a) may occur ab a
result of the root port failing to receive configuration message information at the normal regular
intervals. Conversely, additional transmissions may occur as a result of the root port receiving
additional configuration messages—such as would occur, for example, if the root port’s designated
bridge transmitted additional configuration messages as in b).
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7.7.1.2 Stopping transmission

The port shall change its role from being designated port, in accordance with 7.6.2, if a Configuration
BPDU is received at the port conveying a message priority higher than the designated priority of the port.

7.7.1.3 Parameters of Configuration BPDUs

The parameters of each transmitted Configuration BPDU shall convey the configuration message
parameters, as follows:

a) The message priority parameters (7.5.1.1 through 7.5.1.4) shall take the values of the port’s
Designated Priority parameters (7.5.4.1.4 through 7.5.4.1.7).

b) The Message Age parameter (7.5.1.7) shall take the value zero if the bridge is the xoot,|and
otherwise a value that is not less than the sum of the Message Age value received mostrecently at
the root port and the time elapsed from receipt of the configuration message conveying that valyie to
transmission of the Configuration BPDU.

) The value of the Message Age parameter when the bridge is not the root shall not overestimatg¢ the
time from receipt of the original configuration message on the root port to transmission of the
Configuration BPDU by more than a stated value for maximdm Message Age increfnent
overestimate (see ISO/IEC 10038: 1993, as referenced by 7.10).

i) The Max Age, Hello Time, Forward Delay, and Topology ‘Change parameters (7.5.1.6, 7.5/1.8)
shall take the values of the corresponding bridge parametersi(7.5.3.4 through 7.5.3.6, 7.5.3.12).

The Topology Change Acknowledgment parameter shall be set if the Configuration BPDU i$ the
first one transmitted since reception of a Topology<Change Notification BPDU [7.7.1.1 b), 7.6.]0].

L
~—

7.1.2 Protocol operation at a root port

A LAN port that has been selected as the root port-shall operate the Spanning Tree Protocol as follows.

7.7.2.1 Configuration BPDUs

N Configuration BPDU shall be ttansmitted via the port, provided that an acceptable Configuration BPDU
(adin 7.6.1.1) is received at the-port within a time interval of (Max Age — Message Age) from receipt df the
pr¢vious such BPDU.

7.7.2.2 Ceasing to be root port

If pn acceptablesConfiguration BPDU (as in 7.6.1.1) is not received at the port within the time intprval
(Max Age —Me¢ssage Age) from receipt of the most recently accepted Configuration BPDU, the port c¢ases
to [be the root-port. The port’s Designated Priority is set equal to the update priority for the port (7.34.2),
an{l the(bridge’s configuration is then updated as specified in 7.6.2.

74 oa < siomof-Fopotogy-ct Notification-BPBU

A Topology Change Notification BPDU shall be transmitted via the port on the bridge’s Topology Change
Detected flag being set, or on the port being newly selected as the root port when that flag is set. Further
Topology Change Notification BPDUs shall be transmitted at intervals of Bridge Hello Time as long as the
Topology Change Detected flag remains set (see 7.6.3).
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7.7.3 Protocol operation at an alternate port

A LAN port that has been selected as an alternate port shall operate the Spanning Tree Protocol as specified
in 7.7.2.1 and 7.7.2.2 for a root port. It shall not transmit Topology Change Notification BPDUs.

7.8 Management of the bridge protocol entity

The following management operations can affect the bridge and port parameters, and hence the roles of a
bridge and its ports in the spanning tree; the effects are as specified in the subclauses referenced.

— Initialization of the bridge (7.8.1)

—| Enabling a port from Disabled state, or resetting (re-enabling) a port from any other state (7.8.2)
—| Disabling a port (7.8.3)

—| Changing the priority part of the bridge’s identifier (7.8.4)

—| Changing the priority part of a port’s identifier (7.8.5)

—| Changing the path cost associated with a port (7.8.6)

7.8.1| Initialization
7.8.1.1 Setting the bridge parameters

The Qridge parameters are initialized as follows:
a) | The values of the Root Port and Root Path Cost parameters are-both set to zero.
b)| The value of the Designated Root parameter is set to thevalue of the bridge identifier.

¢)| The values of the Max Age, Hello Time, and ForwardDelay parameters are set to the values of the
Bridge Max Age, Bridge Hello Time, and Bridge Forward Delay parameters, respectively.

d)| The Topology Change Detected flag and Topelogy Change flag parameters are both reset to False]
7.8.1.2 Setting the ports’ parameters

For epch of the bridge’s ports, the port parameters are set as follows:
a) | The port’s Designated Priority 15 set equal to the update priority for the port (7.3.4.2).

b)| The port state is set to Blocking if the port is to be enabled following initialization, and otherwiselis
set to Disabled.

c)| The Topology Change Acknowledge flag is reset to False.

d)| For a subgroup‘port, the Peer New Cluster Identifier and Peer Old Cluster Identifier are set to the
null cluster<identifier.

7.8.1.3 Setting the remote bridge groups’ parameters

a) The Reclustering State parameter is set to Stable.

b) If all of the virtual ports attaching to the group have port state set to Disabled, the Current Cluster
Identifier, New Cluster Identifier, and Old Cluster Identifier parameters are all set to the null cluster
identifier; otherwise, all three parameters are set to the same new cluster identifier value,
determined as specified in 7.6.2.4.1 b) 3).

70 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSI/IEEE Std 802.1G, 1998 Edition

7.8.1.4 Enabling the ports
The procedure for port state selection (7.6.4.2) is performed.
7.8.2 Enable Port

The port’s parameters are set as follows:
a) The port’s Designated Priority is set equal to the update priority for the port (7.34.2).
b) The port state is set to Blocking.

¢) The Topology Change Acknowledge flag is reset to False.

dI) For a subgroup port, the Peer New Cluster Identifier and Peer Old Cluster Identifier are set-tg the
null cluster identifier.

The procedure for port state selection (7.6.4.2) is then performed.
7.8{3 Disable Port

The port’s parameters are set as follows:
a)  The port’s Designated Priority is set equal to the update priority for-the port (7.3.4.2).
b) The port state is set to Disabled.

¢) The Topology Change Acknowledge flag is reset to False.
Thd bridge’s configuration is then updated as specified in 76/2.
7.8{4 Set Bridge Priority

Thd new value of the bridge identifier (7.5.3.7) is calculated. For each port that has been selected ps a
desjgnated port, the Designated Bridge paraineter is set to the new value of the bridge identifier;| the

bridge’s Bridge Identifier parameter is thenset to the new value.

Th¢ bridge’s configuration is then ypdated as specified in 7.6.2. If the bridge is selected as the root by| the
configuration update, the bridge’s.Topology Change flag parameter is set.

7.8.5 Set Port Priority.

Th¢ new value of the_port identifier (7.5.4.1.1) is calculated. If the port has been selected as a designpted
porf, the Designated Port parameter is set to the new value of the port identifier; the Port Identjfier
parhmeter is thefi set to the new value.

If the pdrt is a LAN port for which the value of the Designated Bridge parameter is equal to the value of the
bridlgé’s bridge identifier, and the new value of the port identifier is of higher priority than the vplue
recorded as e desigmated port, them

a)  The port’s Designated Priority is set equal to the update priority for the port (7.3.4.2).

b)  The procedure for port state selection (7.6.4.2) is performed.

NOTE—This happens when the bridge has two or more ports attached to the same LAN, with the bridge as designated
bridge for the LAN, and the update of the port priority causes a change in the port selected as the designated port.
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7.8.6 Set Path Cost

The Path Cost parameter for the port is set to the new value, and the bridge’s configuration is then updated
as specified in 7.6.2.

7.9

Encoding and validation of BPDUs on LANs

Each Configuration BPDU and Topology Change Notification BPDU transmitted through a LAN port shall
be encoded as a sequence of octets as specified in ISO/IEC 10038: 1993. Each BPDU received on a LAN
port of a remote bridge shall be validated as specified in ISO/IEC 10038: 1993.

7.1

Performance

This|subclause specifies requirements on the performance of bridges in an RB-LAN and on the Setting|of

the
algo

It re
to ay
with
It sp
rang
guid
710

The
a)

9)

e)

arameters of the Spanning Tree Algorithm and Protocol. These are necessary to ensure that the
ithm and protocol operate correctly.

ommends default operational values for performance parameters. These have been specified in ordler
oid the need to set values prior to operation, and have been chosen with a yiew’ to maximizing the egse
which RB-LAN components interoperate.

ecifies absolute maximum values and ranges of applicable values, for performance parameters. The
es of applicable values are specified to assist in the choice of*operational values and to provide
hnce to implementors.

.1 Requirements

requirements for correct operation are met by placing constraints on

The maximum bridge diameter of the RB-LAN, derived from the maximum number of bridges
between any two points of attachment of end stations (for remote bridges, a weighting functjon
applies—see 7.10.3).

For local bridging, the maximum bridge transit delay, defined as the maximum time elapsing
between reception and transmission of a forwarded frame by a bridge, with frames that woyld
otherwise exceed this limitybeing discarded.

—

For local bridging, the maximum BPDU transmission delay, defined as the maximum delay prioi| to
the transmission 0f*a BPDU on a LAN following the need to transmit such a BPDU arising,|as
specified in 7.G.

For localhbtidging, the maximum Message Age increment overestimate that may be made to the
value(0f ‘the Message Age parameter in BPDUs transmitted on LANs or to the age of stofed
configuration message information.

72

For remote bridging, the group maximum transit delay, defined as the maximum time elaps

adjacent remote bridge in the same group.

For remote bridging, the group maximum message propagation delay, defined as the maximum
time between either reception of a configuration message on the root port of a remote bridge that is
a primary bridge or expiry of the Hello Timer in a remote bridge that is the root bridge, and
transmission of a corresponding Configuration BPDU on a Designated LAN port by an adjacent
remote bridge in the same cluster.
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g)

h)

For remote bridging, the group maximum Message Age increment overestimate, defined as the
maximum amount by which the difference between Message Age values transmitted and received
or originated as in f) can exceed the actual propagation delay incurred; the same limit applies to
Message Age information stored with ports selected as alternate ports.

The values of the Bridge Hello Time, Bridge Max Age, Bridge Forward Delay, and Hold Time

parameters.

Additionally, a bridge shall not

7.

Rd

7.

IS
frd
ac

buf to be negligible for the transfer of frames on the media between bridges.

In

significantly worse than would be expected on a LAN>—producing transit delays of the order, say, of
than 100 ms—it is recommended that the remote\bridge group be treated for configuration purpos

CO|

gr
ac

Th
val
Ta
as

m
ar

7.

—  Underestimate the increment to the Message Age parameter in transmitted configuration messages.

—  Underestimate forward delay.

L Overestimate the Hello Time interval when acting as the root.

0.2 Parameter values

10.3 Bridge diameter and effective bridge count
D/IEC 10038: 1993 uses bridge diameter as a convenient measuré-for the maximum transit delay

ess delays that relate to the values typical for LANs. In particular, delay is assumed to occur in bri

an RB-LAN, if the speed and/or transit delay of, the:non-LAN communications for a given gro

htributing a value greater than two to the dianieter of the RB-LAN. (The minimum value of two
up’s contribution to the diameter corresponds simply to counting the two remote bridges on each
ross the group, in the relaying model of Clause 6.)

ue for the effective bridge count (which is not required to take only integral values) may be derived
ble 7-1, working back from™actual transit delay and propagation delay times. Alternatively, the de
ignment

effective bridge count = (2 + 50 000/n)

up to the'non-LAN communications equipment.

commended default, absolute maximum, and ranges of values for parameters are as specified in ISQYIEC
10038: 1993, subject to the following extensions and conditions that relate specifically to the operati
remote bridges (7.10.3 through 7.10.6).

n of

and

me lifetime in a bridged LAN. This is based upon assumptions about transmission rates and npedia

ges,

Ip is
more
PS as
for a
path

e contribution of a group to the'total diameter is known as its effective bridge count. An appropriate

from
fault

ly be made, Where n bits per second is the limiting aggregate speed of the attachment of any bridge in the

10.4-Remote bridging transit and propagation delays

For remote bridging, Table 7-1 of this International Standard applies in place of ISO/IEC 10038: 1993,
Table 4-2.
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Table 7-1—Remote bridging transit and propagation delays

Parameter Recommended Absolute
value maximum
Group maximum transit delay 1.0 x EBC 10.0
Group maximum message 1.0 x EBC 15.0
propagation delay
Group maximum Message Age 2.0 8.0
increment overestimate

7.10.

The {
speci

The K
will t

Its vallue is used in setting the reclustering-delay that is used when the bridge is the primary bridge for the

group

A re]

that the value of the Primary Reclustering Delay parameter satisfies the relationship:

A prj

parameter for theé)group satisfies the relationship:

All times in seconds
EBC = effective bridge count

5 Reclustering delay parameters, and relationships with forward delay

ermitted range and recommended default value for the Primary Reclustering Delay parameter are
fied in Table 7-2.

Table 7-2—Primary Reclustering Delay values

Parameter Default yalue Range

Primary Reclustering Delay 3.0 2.0-6.0

All times in seconds

rimary Reclustering Delay should be chosefias an estimated upper bound on the expected time that
ypically take for new cluster membership.information to propagate throughout the group (see 7.3.8.3

[7.6.5 d)].

hote bridge that attaches to{ one or more non-virtual-LAN groups shall ensure, for each such grou

Primary Reclustering Delay < Bridge Forward Delay — 1.0 s (

mary bridge)for a non-virtual-LAN group shall ensure that the value of the Reclustering Del

Reclustering Delay < Forward Delay — 1.0 s (

it
).

NOTES

1—In most practical cases, the Bridge Forward Delay values will exceed the Primary Reclustering Delay values by
considerably more than the 1.0 s in condition (1), and similarly for Forward Delay and Reclustering Delay in condition
(2). The minimum figure applies to an RB-LAN of diameter 2, (i.e., with one group and no local bridges).

2—Conditions (1) and (2) derive from considering how the performance characteristics of the whole RB-LAN are
affected by the presence of one or more groups that can undergo reclustering periods when the RB-LAN topology
changes (see C.7.10).
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7.10.6 Path costs for virtual ports

The formula specified in 4.10.2 of ISO/IEC 10038: 1993 for default values for the Path Cost parameter
shall apply also to virtual ports; the range of permitted values and minimum permitted value for path cost
shall be as specified in Table 7-3.

NOTES
1—Where an RB-LAN is configured in such a way that the path costs of virtual ports can have a significant influence

on the Spanning Tree structure, it is likely that values other than those given by the default formula will need to be
assigned.

2—T[he extension of the range oT—Tm_l_r—ﬂTrm‘TWﬁﬁSOﬂEﬁ—Kmﬁmmperml €d values from tha = T ates

attaghment speeds down to 1000 bits/s under the default formula.

Table 7-3—Path cost parameter values

Parameter Minimum value Range

Path Cost 1 1=100 000

8. |Relaying by remote bridges

Detiailed mechanisms for support of the Internal SublayetService are outside the scope of this Internatipnal
Stapdard. Any such mechanisms shall provide the“Jnternal Subnetwork Service defined in 5.4 in
accprdance with the relaying connectivity requirement specified in 8.1, the QOS requirements in 8.2,|and
the|cluster integrity requirements in 8.3.

(¢

8.1 Relaying connectivity requirement

An} remote bridge cluster shall be(fully connected with respect to transfer of MAC frames via the Internal
Sublayer Service between virtual ports that are in the Forwarding state (i.e., when a MAC frame origindting
outpide the cluster is received at a given remote bridge, the cluster shall support transfer of the frame to|any
othpr remote bridge in thie cluster for forwarding outside the cluster through the appropriate ports of the
othpr remote bridges)-~See 6.7.1.

NO[TES

1—An impettant particular case is the flooding of a frame with an unknown destination MAC address to all gther
remjote btidges in the cluster (see 6.7.1).

tRg—otivA aFReS-0€Ccurs
the requirement will in

2 ROt-Eroups; S

only via clusters. However, since formation of clusters within a group is dynamic, fulfilling
general involve considerations relevant to the group as a whole.

There is no requirement to transfer a frame across the cluster to any remote bridge that would filter the
frame on all its other ports; implementations are free to optimize their use of cluster bandwidth in their own
ways.

Copyright © 1998 |EEE. All rights reserved. 75


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
ANSV/IEEE Std 802.1G, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS—

Conversely, there is no requirement either to transfer, or to avoid transferring, frames across a group
between remote bridges belonging to different clusters, when the group has partitioned. However, any such
frames are discarded on receipt as specified in 6.5: the cluster_id parameters of M-UNITDATA primitives
are present to allow modeling of this behavior (see 8.3).

Failure to maintain full relaying connectivity shall result in virtual ports on one or more of the remote
bridges being disabled, so that any remaining remote bridges form a fully connected set with respect to
their support for relaying.

A failure of relaying connectivity shall be detected and acted upon within a stated maximum time. It is
recommended that this time be the current Max Age value.

In th¢ event of such a failure, an implementation of a group may divide the remote bridges into two or.‘mgre
subsgts each operating as a separate group, provided that each of those new groups satisfies the
connpctivity requirement.

NOTES

3—In] general, mechanisms additional to those used in maintaining the Spanning Tree will be needed to monitor the
relaying connectivity, since Spanning Tree traffic does not flow along all the paths relevantfor MAC frames.

4—Connectivity is only required, by the first paragraph of 8.1, for MAC-frame traffic that actually needs to flpw
througgh a cluster. If there is no applied user-traffic load for an extended period, therefore, measurement of the time|to
detect a failure of connectivity need not start until traffic resumes. This allowsyfor example, the bridges in a group|to
suppért relayed traffic over switched connections, with suitably short set-up-delays, which are established on demand
and rgleased after periods of inactivity.

8.2 |Relaying QOS requirements
8.2.1 Misordering and duplication

Therg shall be no misordering or duplication of\frames transferred, with a given user_priority and with a
given destination_address and source_address;” between the virtual ports connecting any pair of rem¢te
bridges.

8.2.2 Loss

For gach pair of peer virtual ports attaching to a given cluster, the probability that a correctly relayed
M-UNITDATA indication,does not occur at one virtual port following an M-UNITDATA request at the
peer |virtual port shall gbey

Probability (non-occurrence of correctly relayed M-UNITDATA indication) < 0.005

provjded that

a)| (The' Guaranteed Bridge Relaying Rate of each remote bridge involved in the relaying operation|is
not exceeded; and

b) The relayed frame is not subject to discard on the basis of either filtering or MSDU-size
information in the bridges.

A correctly relayed M-UNITDATA indication is one in which the values of the destination_address,
source_address, and user_data parameters are the same as the values of those parameters in the
corresponding M-UNITDATA request, and in which the frame_check_sequence parameter, if present, has
the value that corresponds to those parameter values for the MAC type indicated, at the indicated
user_priority.
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8.2.3 Undetected error rate

a)  The probability that an M-UNITDATA indication with no frame_check_sequence parameter has a
destination_address, source_address, or user_data parameter with a value different from that of the
same parameter in the corresponding M-UNITDATA request (see C.5.3.7) shall obey

Probability (erroneous M-UNITDATA indication) < 5 x 10-14 per octet of MSDU length
b) The probability that an M-UNITDATA indication with a frame_check_sequence parameter has a
destination_address, source_address, or user_data parameter with a value different from that of the
same parameter in the corresponding M-UNITDATA request, but the frame_check_sequence
parameter has the value that corresponds to the parameter values in the M-UNITDATA indication,
for the MAC type indicated at the indicated user_priority (see C.5.3.7), shall also obey

Probability (erroneous M-UNITDATA indication) < 5 x 10-14 per octet of MSDU(length

8.2.4 Transit delay

The transit delay which shall be used in assigning an effective bridge count to a group.as specified in 7|10.3
is {he elapsed time between receiving the last bit of a frame at a LAN port of one bridge of the group) and
trahsmitting the first bit of a corresponding relayed frame at a LAN port of anether bridge of the group

8.2.5 Maximum MSDU size

Arly group shall support transfer of MSDUSs between a given pair of\its remote bridges, of sizes at leapt up
to |Jand including the largest MSDU size that is supported by_both bridges, on some LAN port of each

vddon
vl IUBC.
8.2.6 Priority

The group may support an access_priority mechanism, with up to eight levels of priority (use of sych a
mgchanism is as specified in 5.4 and 6.7.4).

8.8 Cluster integrity requirements

Cqrrect operation of an RB-LAN:requires that frames be relayed through any group only between pairs of
bridges belonging to the same cluster. This requirement is expressed, in terms of the cluster_id paramgters
of the Internal Sublayer Service, in 6.5 a).

The remainder of ‘this subclause specifies requirements on the mapping between abstract clust¢r_id
pafameters and the cluster identifier values created and exchanged by the bridges in a group, as specifigd in
Clhuse 7. Thespecification is in terms of correspondences between cluster_id values and cluster idenfifier
values or pairs of cluster identifier values.

NQTES~The concept of mapping or correspondence here is important: implementations are not required to trapsmit
octet-chrstertdenttfiers—with-eve ame—However—to-eomp ith-6-5-a)-Hmplementations—are—regquired-to be

able to associate all transmitted and received frames with corresponding full cluster identifier values. Annex C includes

some notes on ways in which such correspondences could be realized in implementations; see, for example, C.8.2.4.

8.3.1 Virtual LANs

In a virtual LAN, cluster membership is determined exactly by the spanning tree roles of the virtual ports.
There can be only one cluster in the group, and any bridge with a designated port or root port attaching to
the virtual LAN belongs to the cluster. Mapping of the cluster_id parameters is automatic, as specified in
7.3.4.3 for virtual LANs. No explicit exchange of cluster identifier information is needed.
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8.3.2 Frames transmitted on subgroup ports

Any frame transmitted on a subgroup port shall have a cluster_id corresponding to both the Current Cluster
Identifier and Old Cluster Identifier values for the group,

NOTES

1—When the Reclustering State for the group is Stable, or during a reclustering period that was entered from Stable
state, the Current and Old Cluster Identifier values are equal, so a transmitted frame’s cluster_id corresponds in fact to
only a single cluster identifier value. During an overlap period, or during a reclustering period that was entered from an
overlap period, a transmitted frame’s cluster_id corresponds to two different cluster identifier values.

2 TheNewClusterHdentittervalue tora—£ apped-to-a—cluste —id-parameter updated New Cluster
Identifier value is not established as valid for use in relaying frames until the end of the reclustering period. Use of only
establ{shed values in mapping to cluster_id is necessary to preserve correctness (otherwise, for example, there could be
leaka%e of frames relayed prematurely on the new active topology, using the new but not yet established-cluster
identifier, and a port state of Forwarding that will change to Listening on establishing the new cluster menibership).

8.3.3| Frames received on subgroup ports

At a|subgroup port that is in the Forwarding state (6.7.1), a received frame,-with a cluster_id valge
corregponding to its transmitter’s Current and Old Cluster Identifier values, shall’be-accepted if and only i

—r

a) | The received frame’s Current Cluster Identifier value is equal toth€Current Cluster Identifier valye
at the receiving bridge, or

b)| The received frame’s Old Cluster Identifier value is equalo the Current Cluster Identifier value pt
the receiving bridge, or

c)| The received frame’s Current Cluster Identifier yalue is equal to the Old Cluster Identifier value jat
the receiving bridge.

NOTES

1—When the receiving bridge’s Old Cluster Identifier and Current Cluster Identifier values are equal, condition c)|is
clearly equivalent to condition a). Similarly, when the received frame’s Current and Old Cluster Identifier values are
the safme, condition b) is equivalent to condition a).

2—A|received frame is discarded if there is no match for equality between either of its Current and Old Cluster
Identifier values and the Current*and Old Cluster Identifier values at the receiving bridge, or if the Old Cluster
Identifier values are equal but the ‘Current Cluster Identifier values are unequal.

3—The simple formulation of the conditions a) through c) relies upon correct behavior by bridges when transmittipg
framep and when performing cluster selection and cluster port state selection. For example, in Overlap state, a frame
shouldl never be received that has a matching Old Cluster Identifier but a different Current Cluster Identifier, since tljis
repregents a chafge in cluster membership on the part of the transmitting bridge: that bridge’s ports should therefore pe
in the|Listening'or Learning state, with no frames being transmitted.

4—Sge Anrex C, and particularly C.8.2.4, for further discussion of relaying and cluster identification.
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9. Bridge management

9.1 Management functions

The management functions defined for remote bridges are a compatible extension of those defined in ISO/
IEC 10038: 1993 for local bridges. Management functions relating to LAN ports are identical to those in
ISO/IEC 10038: 1993; management functions relating to ports in general are extended to apply equally to
virtual ports and LAN ports. Some functions applicable to virtual ports require details that differ from the
corresponding ones for LAN ports (e.g., allowable values for certain parameters). Additional management
functions are defined to describe a remote bridge’s view of the remote bridge group(s) of which it is a
member.

9.2 Managed objects

Mdnaged objects model the semantics of management operations. Operations upon an\vobject supply
infprmation concerning, or facilitate control over, the process or entity associated with that object.
Th¢ managed resources of a remote MAC bridge are

3) The bridge management entity (9.4; 6.11).

)  The individual MAC entities associated with each LAN port (9.576:2,°6.5, 6.6).

)  The forwarding process of the MAC relay entity (9.6; 6.2, 6.3)6:7).

) The filtering database of the MAC relay entity (9.7; 6.3,/6.9)"

¢)  The bridge protocol entity (9.8; 6.10, Clause 7).

Th¢ management of each of these resources is specifiedun terms of managed objects and operations.

NQTE—The values specified in this clause, as inputs:and outputs of management operations, are abstract information
elements. Questions of formats or encodings are «d matter for particular protocols, etc., that convey or othefwise
repfesent this information. This International -Standard specifies one such protocol encoding in 10.6 (for optjonal
renjote management).

9.3 Data types

The data types used are asgpecified in ISO/IEC 10038: 1993.

9.4 Bridge management entity

Thg bridge management entity is described in 6.11. The managed objects for the bridge management entity
are

) £ The Bridge Configuration managed object.

D) I'he Port Configuration managed objects, one 1or each LAN port and virtual port.

¢) The Group Configuration managed objects, one for each group that is not a virtual LAN.
9.4.1 Bridge Configuration
The Bridge Configuration managed object models the operations that modify or enquire about the

configuration of the remote bridge’s resources. There is a single Bridge Configuration managed object per
remote bridge.
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The operations that can be performed on the Bridge Configuration object are Discover Bridge, Read
Bridge, Set Bridge Name, and Reset Bridge.

9.4.1.1 Discover Bridge

9.4.1.1.1 Purpose

To solicit configuration information about the bridges in the bridged LAN.

9.4.1.1.2 Inputs

An IgctustomRange-and-Exctustontist-asspeeified i ISOAEC 100381993 ——M
9.4.1.1.3 Outputs

For each bridge responding to the Discover Bridge operation, the outputs are those specified-in9'4.1.2.3 for
the Rlead Bridge operation on a single bridge.

uiv Ajeal DG sT Upriaulil

9.4.1.2 Read Bridge

9.4.1.2.1 Purpose

To obtain configuration information about a specific bridge.
9.4.1.2.2 Inputs

Nong.

9.4.1.2.3 Outputs
a)| Bridge Address—the MAC address for the remote bridge, from which the bridge identifier used py

the Spanning Tree Algorithm and Pratoeol is derived.

b)| Bridge Name—a text string of up‘to 32 characters, of locally determined significance.

¢)| Number of LAN Ports—the fotal number of LAN ports.

d)] LAN Port Addresses—a list specifying for each LAN port

1) Port Number==the number of the LAN port.
2) Port Address=the specific MAC address of the individual MAC entity associated with the
port.

e)| NumberefVirtual LANs—the number of virtual LANs to which the bridge belongs.

f)| Number of Non-Virtual-LAN Groups—the number of non-virtual-LAN remote bridge groups |to
which the bridge belongs.

g) — Numberof Subgroup Ports—ttre totat Trunmber of virtuat ports attaching to o= virtrat-EANgroups.
h)  Virtual Port List—a list specifying for each virtual port
1) Port Number—the number of the virtual port.

2) Group Number—rzero for a virtual LAN port, and otherwise the group number (see 9.4.3) for
the group to which the subgroup port attaches.
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3) Virtual Port Type, an indication of whether the virtual port is

— A virtual LAN port, or

— An individual virtual port, or
— A multipeer virtual port, or
— A dummy virtual port.

i)  Uptime—count in seconds of the time elapsed since the remote bridge was last reset or initialized.
9.4.1.3 Set Bridge Name

9.4.1.3.1 Purpose

Td associate a text string, readable by the Read Bridge operation, with a bridge.
9.4.1.3.2 Inputs

Brjdge Name—a text string of up to 32 characters.

9.4.1.3.3 Outputs

Ngne.

9.4.1.4 Reset Bridge

9.4.1.4.1 Purpose

Tq reset the specified bridge. The filtering database is cleared and initialized with the entries specifigd in
th¢ permanent database; the Initialization procedure (7.8y}) is used to initialize the bridge protocol entify.

9.4.1.4.2 Inputs

N¢ne.

9.4.1.4.3 Outputs

N¢ne.

9.4.2 Port Configuration
THe Port Configuration managed object models the operations that modify or enquire abou{ the

copfiguration of the ports of a remote bridge. There is a fixed set of LAN ports and virtual ports per remote
brldge, eachridentified by a permanently allocated, non-zero, port number.

THe allocated port numbers are not required to be consecutive. Also, some port numbers may be dupnmy
enfriesy with no actual LAN port or virtual port (e.g., to allow for expansion of the bridge by additipn of
further MAC interfaces in the future, or because the implementation provides for some measure of dynamic
reconfiguration of remote bridge groups). Such dummy ports shall support the Port Configuration
management operations, and other port-related management operations in a manner consistent with the port
being permanently disabled.

The information provided by the Port Configuration consists only of summary data indicating its name and
type. The forwarding process managed object maintains port-specific counter information pertaining to the
number of packets forwarded, filtered, and in error, and also information about the transmission priorities
for ports; the Bridge Protocol Entity managed object maintains state information for each port.
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The management operations that can be performed on each Port Configuration object are Read Port and Set
Port Name.

9.4.2.1 Read Port
9.4.2.1.1 Purpose
To obtain general information regarding a specific LAN port or virtual port.

9.4.2.1.2 Inputs

Port Number—the number of the T AN port or virfual port

9.4.2.1.3 Outputs

a)| Port Name—a text string of up to 32 characters, of locally determined significance.
b)[ Port Type, either
1) For a LAN port, the MAC entity type (ISO/IEC 8802-3; ISO/IEC 8802-4; ISO/IEC 880215;

ISO/IEC 9314-2; ISO/IEC 8802-6; other); or
2) For a virtual port, an indication of the type of non-LAN communications support.
9.4.2.2 Set Port Name
9.4.2.2.1 Purpose
To a$sociate a text string, readable by the Read Port operationgwith a LAN port or a virtual port.

9.4.2.2.2 Inputs

a)| Port Number.

b)| Port Name—a text string of up to 32 ¢haracters.
9.4.2.2.3 Outputs
Nong.

9.4.3 Group Configuration

The |Group Configuration managed object models the operations that modify or enquire about the
conflguration information held by a remote bridge about a given non-virtual-LAN group to which it
belopgs. A given'remote bridge belongs to a fixed set of such groups, each identified by a permanenfly
allodated ,group number. The groups are numbered consecutively starting from 1, so that the highpst
allodated “group number value is equal to the Number of Non-Virtual-LAN Groups in the Bridge
Configuration, 9.4.1.2.3 f).

NOTE—Group numbers are local to a bridge: they are allocated purely for use in management operations, and are not
exchanged between remote bridges as part of the topology computation, or in association with relaying of frames.

The information provided by the Group Configuration consists only of summary data indicating its name

and the set of virtual ports by which the bridge attaches to the group. The Bridge Protocol Entity managed
object maintains detailed parameter information for each group to which the remote bridge belongs.
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$.4.3.1 Read Gioup

9.4.3.1.1 Purpose

To obtain general information regarding a bridge’s attachments to a specific non-virtual-LAN group.

9.4.3.1.2 Inputs

¥

Group Number—the number that identifies the group, within the set of non-virtual-LAN groups to whic
the remote bridge belongs.

=

5.4:3:1:3Outputs

h)  Group Name—a text string of up to 32 characters, of locally determined significance.

b)  Virtual Ports—a list specifying the port numbers of each virtual port by which thé-remote bfidge
attaches to the group.

9.4.3.2 Set Group Name
9.4.3.2.1 Purpose

Tq associate a text string, readable by the Read Group operation, with,the information held by a remote
bridge about a given non-virtual-LAN group to which it belongs.

9.4.3.2.2 Inputs

h)  Group Number.

b) Group Name—a text string of up to 32 charagters.
9.4.3.2.3 Outputs

None.

9.6 MAC entities

THe management operations and facilities provided for the MAC entities are those specified in the ILayer
Mhnagement standards for the individual MACs.

9.6 Forwarding Process

THe Forwarding Process managed object maintains port-specific counter information pertaining tp the

n1mber of packets forwarded, filtered, and in error, and also information about the transmission pridrities
fo ?nrtc

The Forwarding Process managed object consists of the Port Counters managed objects and the
Transmission Priority managed objects (one object of each class for each port).
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The Port Counters object models the operations that can be performed on the port counters of the
Forwarding Process managed object. There are muitipie instances of the Port Couniers object, one for each
LAN port and virtual port of a given remote bridge.

9.6.1.1 Read Forwarding Port Counters

§.6.1.1.1 Purpose

To read the forwarding counters associated with a specific LAN port or virtual port.

9.6.1.1.2 Inputs
Port Number.
9.6.1.1.3 Outputs

a)| Frames Received—count of valid frames received, as M-UNITDATA indication primitives.

b)) Discard Inbound—count of valid frames received that were discarded((filtered) by the forwarding
process.

¢)| Forward Outbound—count of frames forwarded to the associated"MAC entity or subgroup.

d)| Discard Lack of Buffers—count of frames that were to be fransmitted but were discarded due
lack of buffers.

—

(0}

e)| Discard Transit Delay Exceeded—count of frames, that were to be transmitted but were discarded
due to the maximum bridge transit delay being exceeded.

f)| Discard on Error—count of frames that were'to be forwarded on the associated MAC or subgroup
but could not be transmitted (e.g., because the frame was too large).

g) Discard on Error Details—a list of .16’ elements, each containing the source MAC address of a
frame and the reason why the frame was discarded (frame too large, the only currently defined
reason for error). The list is maintained as a circular buffer.
9.6.2 Transmission Priority

Manpgement operations_on: “Transmission Priority control how frame priority is handled for egch
trandmitting port, in aecerdance with 6.7.4. The management operations that can be performed are Rgad
Transmission Priority ard Set Transmission Priority.

9.6.2.1 Read Transmission Priority

9.6.2.1.1 Purpose

To read the settings of the parameters governing the use of priority for relayed frames.
9.6.2.1.2 Inputs

Port Number.
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9.6.2.1.3 Outputs

a)  Outbound User Priority, in the range 0-7.

b)  Outbound Access Priority, in the range 0-7.

9.6.2.2 Set Transmission Priority

9.6.2.2.1 Purpose

To

set the parameters governing the use of priority for relayed frames.

9.

9.6.2.2.3 Outputs

Nd

9

Thi
de

eqpivalent to that in ISO/IEC 10038: 1993 for local bridges, with virtual ports included on an equal

wi

M4

Th
fi

—
—_—

Th

.Y The filtering database

.T.1 Filtering Database managed object

.2.2.2 Inputs

)  Port Number.
b)  Outbound User Priority, in the range 0-7.

£)  Outbound Access Priority, in the range 0-7.

ne.

e filtering database is described in 6.9: it contains information used by the forwarding process (6.
iding through which ports of the remote bridge frames are to be forwarded. The definition hej

h LAN ports—see 9.7.5.1.2 ¢).

inaged objects relating to the filtering database are
h)  The Filtering Database managed object.

b)  The Static Entry managed objects.

)  The Dynamic Entry managed objects.

1)  The Permanent Database managed object.

e Filtering Database managed object models the operations that can be performed on, or affect
ering database as a whole. There is a single Filtering Database object per remote bridge.

Fi!tering Database Ageing Time, as defined in ISO/IEC 10038: 1993; and the Create Filtering Entry, D)

e management operations that can be performed on the Database are Read Filtering Database an

/) in
re is
hasis

the

| Set

elete

Filtering Entry, Read Filtering Eniry, and Read Filtering Eniry Kange operations deiined in 9.7.5.

9.7.2 Static Entry

A Static Entry object models the operations that can be performed on a single static entry in the filtering
database. The set of Static Entry objects within the filtering database changes under management control. A
Static Entry supports the Create Filtering Entry, Delete Filtering Entry, and Read Filtering Entry operations
defined in 9.7.5.

Co
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9.7.3 Dynamic Entry

A Dynamic Entry models the operations that can be performed on a single dynamic entry in the filtering
database (i.e., one that is created by the learning process). A Dynamic Entry supports the Delete Filtering
Entry and Read Filtering Entry operations defined in 9.7.5.

9.7.4 Permanent Database

The Permanent Database managed object models the operations that can be performed on, or affect, the
permanent database. There is a single permanent database per filtering database.

The 3 %
Datd base as defmed in ISO/IEC 10038 1993 and the Create Flltermg Entry, Delete Frltermg Entry, R( ad
Filtgring Entry, and Read Filtering Entry Range operations defined in 9.7.5.

9.7.5 General filtering database operations

9.7.5.1 Create Filtering Entry

9.7.5.1.1 Purpose

To dreate an entry in the filtering database or permanent database. Only stafic)entries may be created.
9.7.5.1.2 Inputs

a) Identifier—filtering database or permanent database.
b] Address—the MAC address of the entry.
c¢)] Port Map—a list specifying for each port

1) Inbound Port—the port number of thetlbAN port or virtual port.
2) Outbound Ports—a set of Booleanindicators, one for each LAN port and virtual port. Iff a
member of Outbound Ports isNFrue, the entry permits forwarding to the associated pert;
otherwise, frames are filtered;, The member of Outbound Ports that represents the Inbound Hort
takes the value False.

9.7.5.1.3 Outputs
Nong.
9.7.5.2 Delete Filtering Entry

The|Delete Filteéring Entry operation is as specified in ISO/IEC 10038: 1993.

9.7.f5.3 Read Filtering Entry

9.7.5.3.1 Purpose

To read an entry from the filtering database or permanent database.
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9.7.5.3.2 Inputs

9.

9.7.5.4 Read Filtering Entry Range
9.7.5.4.1 Purpose

To|read a range of entries from the fiitering database or permanent database.

Si

dafa unit conveying the management response, the returned entry range s identified. The indices that d
thq ranges take on values from zero up to Filtering Database Size minus one.

(o}
J.

9.

.[.5.4.3 Outputs

a) Identifier—filtering database or permanent database.
b) Address—MAC address of the desired entry.
7.5.3.3 Outputs

a) Address—MAC address of the desired entry.

b)  Entry Type—either Dynamic or Static.
c¢) Either

2.5 : 1998(E)

JIC\=)

1998 Edition

1) Port Number, if the Entry Type is Dynamic, or
2) Port Map, as defined in 9.7.5.1.2, if the Entry Type is Static.

fce the number of values to be returned in the requested range may exceed the capacity of the se

yEC AN
Lo Pl IV 4 |

h)  Identifier—filtering database or permanent database.
b)  Start Index—inclusive starting index of the.désired entry range.

) Stop Index—inclusive ending index ofithe desired entry range.

h)  Start Index—inclusive statfing index of the returned entry range.
b)  Stop Index—inclusive'ending index of the returned entry range.
L) For each filteringientry returned

1) Address=-MAC address of the desired entry.

2) Eftry Type—either Dynamic or Static.

3)\Either
i)  Port Number, if the Entry Type is Dynamic, or
ii) Port Map, as defined in 9.7.5.1.2, if the Entry Type is Static.

rvice
efine

8 The bridge protocol entity

The bridge protocol entity is described in 6.10, and is responsible for performing the Spanning Tree
Algorithm and Protocol as specified in Clauses 7 and 12.
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The managed objects relating to the bridge protocol entity are
a) The Bridge Protocol Entity managed object.
b) The Bridge Port managed objects, one for each LAN port and virtual port.
¢) The Remote Bridge Group managed objects, one for each group of which the remote bridge is a
member.

9.8.1 Bridge Protocol Entity managed object

The Bridge Protocol Entity managed object models the operations that can be performed upon, or enquire
about, the operation of the Spanning Tree Algorithm and Protocol. There is a single Bridge Protocol Entity
objeft per remote bridge. The definition here 1s compatible with that i ISO/IEC 100387 1993 Tor Jofal
bridges, extended only to allow virtual ports on an equal basis with LAN ports.

The [management operations that can be performed on the Bridge Protocol Entity are Read Bridge Protofol
Parameters and Set Bridge Protocol Parameters.

9.8.1.1 Read Bridge Protocol Parameters

9.8.1.1.1 Purpose

To dbtain information regarding the remote bridge’s bridge protocol entity.
9.8.1.1.2 Inputs

Nong.
9.8.1.1.3 Outputs

a)) Bridge Identifier—as defined in 7.5.3.7.

by Time Since Topology Change—count’/in seconds of the time elapsed since the Topology Charge
parameter for the remote bridge (7.5:3.12) was last True.

c) Topology Change Count—ceunt of the number of times the Topology Change parameter has bgen
set (i.e., has changed value from False to True) since the remote bridge was initialized.

d) Topology Change (7.5.3.12).
e Designated Root(7:5.3.1).

f)] Root Path Cost.(7.5.3.2).

g) Root Porf(7.5.3.3).

h) MaxAge (7.5.3.4).

i)| <Hello Time (7.5.3.5).

j) — Forward Delay (7.5.3-0)-

k) Bridge Max Age (7.5.3.8).

1)  Bridge Hello Time (7.5.3.9).

m) Bridge Forward Delay (7.5.3.10).
n) Hold Time (7.5.3.14).
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9.8.1.2 Set Bridge Protocol Parameters

9.8.1.2.1 Purpose

To modify parameters in the remote bridge’s bridge protocol entity, in order to control the configuration of

9.8.1.2.2 Inputs

a) Bridge Max Age—the new value (7.5.3.8).
b) Bridge Hello Time—the new value (7.5.3.9).

)  Bridge Forward Delay—the new value (7.5.3.10).

H
H

o
o]

9.8.1.2.3 Outputs

Nqne.

9.8.1.2.4 Behavior

The input parameter values are checked for compliance with the relationships specified in 4.10.2 of [SO/
IEC 10038: 1993. If they do not comply, or if the value of Bridge Max Age or Bridge Forward Delay if less
thdn the lower limit of the range specified in Table 4-3 of ISOAEC 10038: 1993, no action shall be taken
for] any of the parameters. If the value of any of Bridge Max“Age, Bridge Forward Delay, or Bridge ir:ello
Time is outside the range specified in Table 4-3 of ISO/IEC’10038: 1993, the remote bridge is not reqpiired
to fake any action.

Otherwise, the remote bridge’s Bridge Max Age, Bridge Hello Time, and Bridge Forward Delay
pafameters are set to the supplied values. The Set Bridge Priority procedure (7.8.4) is used to sef the
priority of the Bridge Identifier to the supplied value.

9.8.2 Bridge Port
A Bridge Port managed objectmodels the operations on an individual LAN port or virtual port that relgte to
opgration of the Spanning Tree-Algorithm and Protocol. There is one Bridge Port object for each allog¢ated

poft number value (see.9'4.2), each such object being permanently identified by its corresponding|port
nufnber value.

The management.\operations that can be performed on a Bridge Port managed object are Read |Port
Parameters, Force Port State, and Set Port Parameters.

9.8.2.1 Read Port Parameters

9.8:2. -1 Purpose

To obtain information regarding a specific port.
9.8.2.1.2 Inputs

Port Number—the number that identifies the LAN port or virtual port (9.4.2).
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2.8.2.1.3 Cutputs

c)
d)
e)

Uptime—count in seconds of the time elapsed since the port was last reset or initialized.

State—the current state of the port (i.e., Disabled, Listening, Learning, Forwarding, or Blocking)
(7.4,7.54.12).

Port Identifier—as defined in 7.5.4.1.1.
Path Cost (7.5.4.1.3).

Designated Root (7.5.4.1.4).
Designated Cost (7.5.4.1.5).

)

The following output values are returned only for a subgroup port:

A
k

9.8.2.2 Force Port state

9.8.2.2.1 Purpose

Designated Bridge (7.5.4.1.6).

ignated Port (7.54.1.7).

Topology Change Acknowledge (7.5.4.1.8).

Peer New Ciuster Ideniifier (7.5.4.2.1).

Peer Old Cluster Identifier (7.5.4.2.2).

To florce the specified port into the Disabled state, or tore-enable or reset the port by forcing it into the

Blodgking state.

9.8.2.2.2 Inputs

o

9.8.R.2.3 Outputs

Nong.

9.8.2.2.4 Behavior

Port Number—the number that identifies the LAN port or virtual port.
State—either Disabled or Blocking (7.4, 7.5.4.1.2).

If tHe selected state is Disabled, the Disable Port procedure (7.8.3) is used for the specified port. If the

selegted state'is Blocking, the Enable Port procedure (7.8.2) is used.

9.8.2.3Set Port Parameters

9.8.2.3.1 Purpose

To modify parameters for a port in order to control the configuration of the spanning tree.

90
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9.8.2.3.2 Inputs

a)  Port Number—the number that identifies the LAN port or virtual port.
b) Path Cost—the new value (7.5.4.1.3).

¢) Port Priority—the new value of the priority field of the port identifier (7.5.4.1.1).
9.8.2.3.3 Outputs
None.

9.8-2:3-4Behavior

The Set Path Cost procedure (7.8.6) is used to set the Path Cost parameter for the specified port.“Th¢ Set
Poft Priority procedure (7.8.5) is used to set the priority part of the port identifier to the supplied value.

9.8.3 Remote Bridge Group
A Remote Bridge Group managed object models the operations relating to operation-of the Spanning [Tree
Algorithm and cluster membership, for a given non-virtual-LAN remote bridgé group of which the remote

briflge is a member.

The management operations that can be performed on a Remote Bridge Group managed object are Read
Grpup Parameters and Set Reclustering Delay.

9.8.3.1 Read Group Parameters

9.8.3.1.1 Purpose

To| obtain information regarding the bridge’s view(of a particular non-virtual-LAN group.
9.8.3.1.2 Inputs

Grpup Number—the number that identifies the group (9.4.3).

9.8.3.1.3 Outputs

) Reclustering State(7.5.5.1).

b)  Current Cluster Identifier (7.5.5.2).
)  New Cluster Identifier (7.5.5.3).

1)  Old'Cluster Identifier (7.5.5.4).

E) , (Reclustering Delay (7.5.5.5).

Primary Reclustering Delay (7 556)

9.8.3.2 Set Primary Reclustering Delay
9.8.3.2.1 Purpose

To modify the value of the Primary Reclustering Delay parameter.
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9.8.3.2.2 Inputs

a)

b)

Group Number—the number that identifies the group (9.4.3).

9.8.3.2.3 Outputs

Non

c.

9.8.3.2.4 Behavior

The
outs

Reclustering Delay parameter for the indicated group is set to the supplied value, and if the bridge is
primlary bridge for the group, the Reclustering Delay parameter for the group is also set tojthe suppl

valu

10.

Whdn the management facilities provided by a remote MAC bridge are realized through the use of ISO/I

158
Std

10.

The
IEE]
para

LOCAL AND METROPOLITAN AREA NETWORKS—

Primary Reclustering Delay—the new value desired for the Primary Reclustering Delay parameter.

de that range, no modification of the group parameter values shall occur; otherwise, the Prim

e, adjusted if necessary for compliance with condition (2) specified in 7.10.5.

Management protocol

D2-2: 1995 or ISO 9596-1: 1991, that realization shall be as specifiéd,for local MAC bridges in IE
B02.1j-1996, with the additions specified in 10.1 through 10.6.

Mapping of operations onto LMMS services
operations on objects defined in Clause 9 are carried out by means of the LMMS services specified

E Std 802.1j-1996, with the additional mappings, to the M-GET and M-SET LMMS services 3
eters specified in Tables 10-1 through 10-6.

Table 10-1—Mapping of bridge, management entity operations to LMMS services

input value for the reclustering delay is checked to be within the range specified in 7.10.5. If 1 i

EC

in
nd

Management operation

LMMS service element

Managed object class

Read Group

M-GET

Group

Set Group, Name

M-SET

Group

Table 10-2—Mapping of bridge protocol entity operations to LMMS services

Management operation LMMS service element Managed object class
Read Group Parameters M-GET Group
Set Reclustering Delay M-SET Group

92
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Table 10-3—Mapping of Read Group operation parameters (see 9.4.3.1)

M-GET parameter name Req/Ind (operation inputs) Rsp/Conf (operation outputs)
Base object class Group —
Base object instance Name of Group managed object —
Scope Base object alone —
Filter Not required —_
Attribute identifier list Read Group attribute group name -—
Managed object class — Group
Managed object instance — Name of Grouphahaged objedt
Attribute list — Names / values of all attributeq
that are members of the Read
Group attribute group (10.5.11

Table 10-4—Mapping of Set Group Name operation parameters (see 9.4.3.2)

M-SET parameter name Req/Ind (operation inputs)
Base object class Group
Base object instance Name of Group managed object
Scope Base object alone
Filter Not required
Modification list Group Name attribute name and
desired replacement value
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Table 10-5—Mapping of Read Group Parameters operation parameters (see 9.8.3.1)

M-GET parameter name

Req/Ind (operation inputs)

Rsp/Conf (operation outputs)

Base object class

Group

Base object instance

Name of Group managed object

Scope

Base object alone

Filter

Not required

Attribute identifier list

Read Group Parameters
attribute group name

Managed object class

Group

Managed object instance

Name of Group'managed object

Attribute list

Names / values of all attributes
that are ) members of the Read
Group Parameters attribute
group (10.5.12)

Table 10-6—Mapping of Set Reclustering Delay.operation parameters (see 9.8.3.2)

M-SET parameter name

Req/Ind (operation inputs)

Base object class

Group

Base object instance

Name of Group managed object

Scape

Base object alone

Filter

Not required

Modification list Primary Reclustering Delay
attribute name and desired

replacement value

10.2-Managed object containment structure

The containment structure specified in IEEE Std 802.1j-1996 applies to the managed objects for remote
bridges, with the following addition.

Zero or more Group managed objects are contained in each MAC Bridge DLE managed object. The Group
managed object models the manageable properties of a single group, other than a virtual LAN, to which a
remote bridge attaches. These entries are instantiated at initialization, and are not created or deleted
dynamically.
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Figure 10-1 shows the resulting managed object containment structure for a remote MAC bridge. Elements
indicated in the figure by dashed lines show the Data Link layer containment structure defined in ISO/IEC
10742: 1994.

1
\  DATALINK SUBSYSTEM !
|._____.._.__.._|_ ___________ !
1
jmmT s TmTmmommes am----- bommmmmmm- F=-""mTmmmemes '
1 : 1 ll.
Myt Syt — LI D0
1 X256, v MAC MAC , LLC 14
, DLE . , DLE | 1 BRIDGE ! DLE (42
-------------- DLE —_— =N
— [
FILTERING PERMANENT
PORT GROUP DATABASE DATABASE
[ ' [ [ ' [
SELECTIVE (STATIC) (DYNAMIC) (STATIC)
TRANSLATION DATABASE DATABASE DATABASE
[ABLE ENTRY ENTRY ENTRY ENTRY |

Figure 10-1—Managed object containment structure for a remote bridge

NQTE—The managed object classes defined in IEEE Std 802.1j-1996 are MAC Bridge DLE, Port, Selgctive
Trnslation Table Entry, Permarent Database, Filtering Database, and Database Entry. The MAC Bridge [DLE
mdnaged object combines thé\characteristics of the Bridge Configuration object (9.4.1) and the Bridge Protocol Entity
object (9.8.1). A Port managed object combines the characteristics of the Port Configuration object (9.4.2), thg Port
Cdunters object (9.6.1); the' Transmission Priority object (9.6.2), and the Bridge Port object (9.8.2). The Database Entry
m4dnaged object combiit€s the characteristics of the Static Entry and Dynamic Entry objects (9.7.2, 9.7.3).

10.3 Additions to MAC Bridge DLE managed object class definition

10.3:1-Remote MAC Bridge conditional package definition

The following conditional package is defined for the MAC Bridge DLE managed object.
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pRemoteMACBridge PACKAGE
BEHAVIOUR
bRemoteMACBridge BEHAVIOUR
DEFINED AS !Present when a MAC bridge supports remote MAC bridging!

’

ATTRIBUTES

aBridgeNumVirtualLANs GET,
aBridgeNumNonVLANGroups GET,
aBridgeNumSubgroupPorts GET,
aBridgeVirtualPorts GET

REG STERED AS {Bridge.package remoteMACBridge (0)};
10.3/2 Bridge Number of Virtual LANSs attribute definition

aBridgeNumVirtualLANs ATTRIBUTE
TH ATTRIBUTE SYNTAX Bridge.BridgeNumVirtual LANS ;
ATCHES FOR EQUALITY, ORDERING ;
EHAVIOUR
bBridgeNumVirtualLANs BEHAVIOUR
DEFINED AS !See 9.4.12.3¢€). !

REGISTERED AS {Bridge.attribute bridgeNumVirtualLANs (52)},,
10.3[3 Bridge Number of Non-Virtual-LAN Groups attribute definition

aBridgeNumNonVLANGroups ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.BridgeNumNonVLANGroups ;
MATCHES FOR EQUALITY, ORDERING_;
BEHAVIOUR
bBridgeNumNonVLANGroups BEHAVIOUR
DEFINED AS !See 9.4.1.231). !

REGJISTERED AS {Bridge.attribute bridgeNumNonVLANGroups (53)};
10.3|/4 Bridge Number of Subgroup Ports attribute definition

aBridgeNumSubgroupPorts ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.BridgeNumSubgroupPorts ;
MATCHES’FOR EQUALITY, ORDERING ;
BEHAVIOUR
bBridgeNumSubgroupPorts BEHAVIOUR
DEFINED AS tSee 94123 )t

’

REGISTERED AS {Bridge.attribute bridgeNumSubgroupPorts (54)};
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10.3.5 Bridge Virtual Ports attribute definition

aBridgeVirtualPorts ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.BridgeVirtualPorts ;
MATCHES FOR EQUALITY;
BEHAVIOUR
bBridgeVirtualPorts BEHAVIOUR
DEFINED AS !See 9.4.1.2.3 h). !

’

REGISTERED AS {Bridge.attribute bridgeVirtualPorts (55)};

10,4 Additions to Port managed object class definition
10{4.1 Subgroup Port Parameters conditional package definition

The following conditional package is defined for the Port managed object.

pSubgroupPort PACKAGE
BEHAVIOUR
bSubgroupPort BEHAVIOUR
DEFINED AS !Present when the Port managed object is for,a’subgroup port!

ATTRIBUTES

aPeerNewClusterld GET;
aPeerOldClusterld GEF

RBGISTERED AS {Bridge.package subgroupPort(1)};
10/4.2 Peer New Cluster Identifier attribute definition

aP¢erNewClusterld ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.ClusterIdentifier ;
MATCHES FOR EQUALITYORDERING ;
BEHAVIOUR
bPeerNewClusterld BEHAVIOUR
DEFINEDAS !See 9.8.2.1.3j),7.5.4.2.1. !

’

RHGISTEREB,AS {Bridge.attribute peerNewClusterld (56)};
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10.4.3 Peer Old Cluster Identifier attribute definition

aPeerOldClusterld ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.ClusterIdentifier ;
MATCHES FOR EQUALITY, ORDERING ;
BEHAVIOUR
bPeerOldClusterld BEHAVIOUR
DEFINED AS !See 9.8.2.1.3k), 7.5.4.2.2.!

’

REGISTERED AS {Bridge.attribute peerOldClusterId (57)};

10.5 Group managed object class and attributes
10.5|1 Group managed object class definition
oGroup MANAGED OBJECT CLASS
DERIVED FROM “ISO/IEC 10165-2":top;
CHARACTERIZED BY
pGroup PACKAGE
BEHAVIOUR
bGroup BEHAVIOUR
DEFINED AS !'The Group managed object class combines the
characteristics 6fthe Group Configuration managed
object and-the Remote Bridge Group managed objeft,
as definéd'in 9.4.3 and 9.8.3. !
ATTRIBUTES
aGroupNumber GET, -- Naming attribute
aGroupName GET-REPLACE,
aGroupVirtualPorts GET,
aReclusteringState GET,
aCurrentClusterIld GET,
aNewClusterId GET,
aOldClusterId GET,
aReclusteringDelay GET,
aPrimaryReclusteringDelay GET-REPLACE
ATTRIBUTE GROUPS
agReadGroup,
agReadGroupParameters
REG|ISTERED AS {Bridge.moClass group (6)};

nbGroup-MACBridgeDLE NAME BINDING

SUBORDINATE OBJECT CLASS oGroup AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS oMACBridgeDLE AND SUBCLASSES;
WITH ATTRIBUTE aGroupNumber;

REGISTERED AS {Bridge.nameBinding group-MACBridgeDLE (8)};
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10.5.2 Group Number a
aGroupNumber ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.GroupNumber ;
MATCHES FOR EQUALITY, ORDERING ;
BEHAVIOUR
bGroupNumber BEHAVIOUR
DEFINED AS !See 9.4.3,9.4.3.1.2. !

)

REGISTERED AS {Bridge.attribute groupNumber (58)};

10|5.3 Group Name attribute definition

aGpoupName ATTRIBUTE

WITH ATTRIBUTE SYNTAX Bridge.GroupName ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
bGroupName BEHAVIOUR
DEFINED AS !See 9.4.3.1.3 a). !

RHGISTERED AS {Bridge.attribute groupName (59)};
10|5.4 Group Virtual Ports attribute definition
aGroupVirtualPorts ATTRIBUTE

MATCHES FOR EQUALITY ;
BEHAVIOUR
bGroupVirtualPorts BEHAVIOUR
DEFINED AS !See 9.4.3.1.3/b) !

’

10.5.5 Reclustering State attribute definition
aReclusteringState ATFRIBUTE

MATCHES.FOR EQUALITY ;
BEHAVIOUR
BReclusteringState BEHAVIOUR
DEFINED AS !See 9.8.3.1.3 a), 7.5.5.1. !

WITH ATTRIBUTE SYNTAX Bridge.Group VirtualPorts ;

RHGISTERED AS {Bridge.attribute groupVirtualPorts(60) };

WITH ATTRIBUTE SYNTAX Bridge.ReclusteringState ;

REGISTERED AS {Bridge.attribute reclusteringState(61)};
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10.5.6 Current Cluster Identifier attribute definition

aCurrentClusterld ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.ClusterIdentifier ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
bCurrentClusterld BEHAVIOUR
DEFINED AS !See 9.8.3.1.3b), 7.5.5.2.!

REGISTERED AS {Bridge.attribute currentClusterld (62)};

10.5/7 New Cluster Identifier attribute definition

aNewClusterld ATTRIBUTE
TH ATTRIBUTE SYNTAX Bridge.ClusterIdentifier ;
ATCHES FOR EQUALITY ;
EHAVIOUR
bNewClusterld BEHAVIOUR
DEFINED AS !See 9.8.3.1.3 ¢), 7.5.5.3."!

REGISTERED AS {Bridge.attribute newClusterld (63)};
10.5/8 Old Cluster Identifier attribute definition

aOldClusterld ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.Clusterldentifier
MATCHES FOR EQUALITY ;
BEHAVIOUR
bOldClusterld BEHAVIOUR
DEFINED AS !See 9.8.3.1.3 d),@)5.5.4. !

REGISTERED AS {Bridge.attribute,oldClusterld (64)};
10.5|9 Reclustering Delay-attribute definition

aRedllusteringDelay ATTRIBUTE
WITH ATTRIBUTE SYNTAX Bridge.ReclusteringDelay ;
MATCHES FOR EQUALITY, ORDERING ;
BEHAVIOUR
bReclusteringDelay BEHAVIOUR

DEFINED AS !See 9.8.3.1.3 e), 7.5.5.5. !

il

REGISTERED AS {Bridge.attribute reclusteringDelay(65)};

100
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1

ISO/IEC 15802-5 :

0.5.10 Primary Reclustering Delay attribute definition

aPrimaryReclusteringDelay ATTRIBUTE

WITH ATTRIBUTE SYNTAX Bridge.ReclusteringDelay ;
MATCHES FOR EQUALITY, ORDERING ;
BEHAVIOUR
bPrimaryReclusteringDelay BEHAVIOUR
DEFINED AS !See 9.8.3.1.3 1), 7.5.5.6. !

’

REGISTERED AS {Bridge.attribute primaryReclusteringDelay(66)};

10

ag

10

LAY FLe ]

ag

RI

.5.11 Read Group attribute group definition

ReadGroup ATTRIBUTE GROUP
GROUP ELEMENTS
aGroupName,
aGroup VirtualPorts
IXED ;
DESCRIPTION !This attribute group is used in the mapping of the Read.Group operation, as
defined in Table 10-3.!

oo

REGISTERED AS {Bridge.attributeGroup readGroup (8)};

ReadGroupParameters ATTRIBUTE GROUP
GROUP ELEMENTS
aReclusteringState,
aCurrentClusterld,
aNewClusterId,
aOldClusterId,
aReclusteringDelay,
aPrimaryReclusteringDelay

FIXED ;
DESCRIPTION !This"attribute group is used in the mapping of the Read Group Parameters
operation, as defined in Table 10-5.!

EGISTEREDYAS {Bridge.attributeGroup readGroupParameters (9)};
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10.6 ASN.1 definitions

The definitions of data types and data values given below are added to the Bridge ASN.1 module specified
in IEEE Std 802.1j-1996, resulting in version 2 of the module, as follows.

Bridge (iso(1) member-body(2) us(840) ieee802dot1D(10009) asn1Module(2) bridgeDefinitions(0)
version2(1))

DEFINITIONS ::= BEGIN

IMPORTS
TVeT _yihius
FROM Bridge {iso(1) member-body(2) us(840) ieee802dot1D(10009) asn1Module(2)
bridgeDefinitions(0) version1(0)}
-- All definitions from IEEE Std 802.1j-1996
; - Epd of IMPORTS
BridgeNumVirtualLANs = INTEGER --  Range 0-255
BridgeNumNonVLANGroups ::= INTEGER -- Range 0-255
BridgeNumSubgroupPorts := INTEGER --  Range 0-255
BridgeVirtualPorts ::= SET OF { SEQUENCE { PortNumber,
GroupNumber,
VirtualPortType } }
ClusterlIdentifier = SEQUENCE { ClusterIndex,
BridgeAddress }
ClusterIndex = INTEGER -=_JRange 0-65535
GroupName := GraphicString -- Max 32 characters
GroupNumber := INTEGER --  Range 1-255
Groulp VirtualPorts := SET OF { PortNumber }
ReclysteringDelay := INTEGER - Units of 1/256 seconds

ReclysteringState .= INTEGER { Stable (0),
Reclustering (1),
Overlap (2) }
VirtgalPortType = INTEGER { VLANport (0),
IndVirtPort (1),
MultipeerVirtPort (2),
Dummy VirtPort (3) }

END

11. |Performance

The performance parameters specified in ISO/IEC 10038: 1993 for local bridges apply also to remote
bridges (i.e., the Guaranteed Port Filtering Rate for each LAN port, and the Guaranteed Bridge Relaying
Rate for the remote bridge).
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12. The Extended Spanning Tree Protocol

12.

1 Introduction

This clause specifies an optional protocol that may be used by a set of remote bridges, to support the
Spanning Tree Algorithm over one or more remote bridge groups. The protocol is a straightforward
extension of the Spanning Tree Protocol for use on LANS, specified in ISO/IEC 10038: 1993.

The specification makes use of the definitions of the logical protocol parameters, contained in 7.5.

N

iflges. When provisions of ISO/IEC 10038: 1993 are invoked in this way, references in themn to
ameters and elements of procedure are to be interpreted as referring in the first instance)to the
responding specifications in this International Standard, rather than to those in ISO/IEC 10038: 1993

ere the phrase “extended for designated virtual ports” is used, this means that there'is’a reference in the
D/IEC 10038: 1993 text to the designated port for the LAN to which a (LAN) port is attached; when
lied to a virtual port, that reference shall be taken to mean a virtual port Whose spanning tree rofle is

TE—Where a remote bridge attaches to a virtual LAN, the remote bridge’s) operation of the Extended Sparjning
e Protocol is precisely equivalent to operation of the Spanning Tree Protocol as specified in ISO/IEC 10038: 1993,
virtual ports included on an equal basis with LAN ports. The addifional parameters and elements of procgdure
ific to the Extended Spanning Tree Protocol are not required, Sirice they are defined to enable the protocpl to
port the more general interconnection conflguratlons where rémote bridges attach to groups by multiple virtual

ports. The only extension of the Spanning Tree Protocol in this.case is its application to virtual LAN ports as wellfas to

beification of detailed mechanisms for ‘\Support of the Extended Spanning Tree Protocol over specific
-LAN communications technologiés is outside the scope of this International Standard. Such

dchanisms shall provide the subnétwork service defined in 12.2.1, in accordance with the connectivity

uirement specified in 12.2.2.

e service td.be provided within a group in order to support the Extended Spanning Tree Protocol |s an

hcknowledged connectionless-mode service, operating in broadcast mode within each subgroup, as

The primitives and parameters that describe the RB-Protocol Subnetwork Service are

RBP-UNITDATA request ( destination_RB_address,

source_RB_address,
RBP_service_data_unit )
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RBP-UNITDATA indication ( destination_RB_address,
source_RB_address,
RBP_service_data_unit )

The destination_RB_address parameter in an RBP-UNITDATA request issued at a virtual port identifies all
bridges in the subgroup to which the requesting virtual port belongs.

The source_RB_address parameter in an RBP-UNITDATA request identifies the remote bridge at which
the primitive is issued.

The RBP_service_data_unit parameter in an RBP-UNITDATA request is a sequence of four or more
octes-

An RBP-UNITDATA request results in one corresponding RBP-UNITDATA indication primitiveyat edch
othef remote bridge in the same subgroup, subject to a small probability of loss (see 12.2.1.2.2). The
indidation primitives occur at the peer virtual ports of the requesting virtual port, except possibly at (sojne
or al]) peer ports that are disabled.

The parameters of each corresponding RBP-UNITDATA indication primitive take the same values as th¢se
in the original RBP-UNITDATA request primitive.

No dorresponding RBP-UNITDATA indication primitive occurs at any virtial port attached to a differgnt
subgroup, or to a different group.

NOTES

1—Tjhis last characteristic is essential for correct operation of thé\Extended Spanning Tree Protocol. Propagation| of
BPDUs has to be confined to a single subgroup, in the same way that it is confined to a single LAN for the Spann|ng
Tree [Protocol of ISO/IEC 10038: 1993.

2—Whether or not a protocol providing this service needs to convey explicit information in support of the subgroyip-
addrgssing requirements will depend upon the charactetistics of the group’s supporting communications capabilities] In
the cpse of a group consisting of two bridges and.d/point-to-point link, addressing can be entirely implicit. In the cpse
of a|network supporting several groups, it could well be necessary to convey group or subgroup identificatjon
inforpnation in PDUs supporting this serviée) in order to ensure correct occurrence of corresponding indicatjon
primf{tives.

12.2.1.2 Quality of service (QOS)

NOTE—The QOS specified-here relates only to the conveyance of BPDUs of the Extended Spanning Tree Protocol. It
is independent of the QOS requirements for relaying, specified in 8.2.

12.2.1.2.1 Misordering and duplication

The [subnetwork service does not misorder or duplicate information transferred between a given pair|of
remgte/bridges (i.e., the order of a sequence of RBP-UNITDATA indication primitives at a virtual port,|all
of which have the same source_ RB_address, is the same as the order of the corresponding requiest
primitives). The definition in 12.2.1.1 of the occurrence of RBP-UNITDATA indication primitives
resulting from RBP-UNITDATA requests precludes duplication.

12.2.1.2.2 Loss

The probability that a corresponding RBP-UNITDATA indication will not occur after an RBP-
UNITDATA request shall not be higher than 0.005.
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12.2.1.2.3 Undetected error rate

s TR

The probability that the parameters of an RBP-UNITDATA indication differ from those of the

corresponding RBP-UNITDATA request shall not exceed 1.5 x 10-5 for an RBP_service_data_unit length
of 54 octets.

NOTE—This probability can be assured, for example, by use of a 16-bit cyclic redundancy check, or by use of a pair of
modulo-255 checksum octets calculated as specified in ISO/IEC 8473-1: 19944 or ISO/IEC 8073: 1992.5

12.2.1.2.4 Transit delay

S - DNCIWOTI'K C - - C
and any corresponding RBP-UNITDATA indication. Th
the group as specified in 7.10.3.

1212.1.2.5 Throughput

The subnetwork service is required to support a mean throughput at any virtual port of-the order of at nfost

of RBP_service_data_units where there are n remote bridges in the grodp:) The requirement is likely fo be
substantially less than that in many practical configurations.

NQTE—See C.12.2 for discussion of this requirement.
12(2.1.2.6 SDU size

subnetwork service is required to support transfer of RBP_service_data_units of size up to 54 octets.
1212.2 Group connectivity requirement

set of active bridges in any group shall be fully connected with respect to provision of the RB-Projocol
Subnetwork Service (i.e., any active bridge in the group shall be able to communicate via the subnetyork
sevice with each of the other remeote bridges in the group, via the virtual port attaching to the appropriate
subgroup). A bridge is defined-to*be active in a group if the virtual ports attaching it to the group ar¢ not
abled.

connectivity représented in this way for the RB-Protocol Subnetwork Service shall reflect the reldying
nectivity, as in '8.1. Where a group is partitioned into multiple clusters (including isolated remote
ges), the RB=Protocol Subnetwork Service is only required to reflect the potential connectivity between
ote bridges‘belonging to different clusters in the group. This potential connectivity would be realizgd in
event.that’a reconfiguration and consequent reclustering called for establishment of relaying between
viously separated bridges.

Failure to maintain the Tull RB-Protocol Subnetwork Service connectivity shall result in one or more of the
remote bridges ceasing to be active (as defined above), so that any remaining active remote bridges form a
fully connected set.

4ISO/IEC 8473-1: 1994, Information technology—Protocol for providing the connectionless-mode network service: Protocol
specification.

SISO/IEC 8073: 1992, Information technology—Telecommunications and information exchange between systems—Open Systems
Interconnection—Protocol for providing the connection-mode transport service.
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In the event of such a failure, the remote bridges of a group may be divided into two or more subsets, each
operating as a separate group, provided that each of those new groups satisfies the connectivity
requirement.

Each remote bridge shall detect connectivity failure within a stated maximum time; it is recommended that
this time be the current Max Age value.

12.2.3 Mapping of BPDU transfer to the RB-Protocol Subnetwork Service

Each BPDU is conveyed across the group as the complete RBP_service_data_unit parameter of an RBP-
UNITDATA request and, hence, of the corresponding RBP-UNITDATA indication primitive(s).

12.3| Protocol parameters and timers

The logical information in configuration messages and topology change notifications (7.5(k +7.5.2) fis
transferred between the bridge protocol entities of individual bridges in the concrete form of) BPDUs. Thiis
subcljse specifies (12.3.1, 12.3.2) how those parameters are conveyed in the two corresponding types pf
BPDUs: Configuration BPDUs and Topology Change Notification BPDUs. TheVéncoding of thege
paranjeters and additional information elements in BPDUs is specified in 12.4 and42.5.

Each |bridge protocol entity maintains the remote bridge parameters, port pardmeters, and remote bridge
grouf] parameters specified in 7.5.3, 7.5.4, and 7.5.5, respectively. The-specification of the Extend¢d
Spanning Tree Protocol makes use of some additional parameters, and‘f a number of timers for the remofe
bridgg and for each port. The parameters and timers are specified in 12.3.3 through 12.3.8.

12.3/1 Parameters of Configuration BPDUs
The pgarameters contained in Configuration BPDUs transmitted and received at LAN ports and virtual LAN
ports|are those specified in 7.5.1.1 through 7.5.1.8<fer configuration messages. Configuration BPDUs
transtpitted and received at virtual LAN ports mayvalso contain parameters specified in 7.5.1.9 through

7.5.1]11. The parameters contained in Configuration BPDUs transmitted and received at subgroup ports are
those|specified in 7.5.1.1 through 7.5.1.11.

12.32 Parameters of Topology Change Notification BPDUs
Topology Change Notification BPPUs transmitted and received at LAN ports and virtual LAN ports do npt
have [any parameters. Topoldgy ‘Change Notification BPDUs transmitted and received at subgroup ports
shall have the parameters(specified in 12.3.2.1 through 12.3.2.4.
12.3.2.1 Clusterddentifier

The (luster Identifier parameter is as specified in 7.5.2.1.

12.32.2/ Originating Bridge Identifier

The Originating Bridge Identifier parameter takes as its value the unique bridge identifier of the bridge that
detected the topology change that originally gave rise to this notification. This parameter is absent, or takes
the null bridge identifier value, when that information is not available.
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12.3.2.3 Port Identifier

When a non-null Originating Bridge Identifier is present, the Port Identifier parameter shall be present, and
takes the value of the port identifier for the port whose change of state to Forwarding or Blocking gave rise
to this notification; otherwise, this parameter is not significant.

12.3.2.4 Reason

When a significant Port Identifier parameter is present, the Reason parameter shall be present, and indicates
the reason for the notification associated with the port’s change of state. Values are from the set

Port state F‘nrumrding

4+ Port state Blocking, condition unspecified
1 Port state Blocking, spanning tree

4+ Port state Blocking, isolated remote bridge
1 Port state Blocking, partitioned cluster

41— Port state Blocking, management reset

where the new state of the port is identified in the value.
12/3.3 Remote bridge parameters

Th¢ parameters that describe a remote bridge operating the Extended-Spanning Tree Protocol are those
specified in 7.5.3, with no additions.

12/3.4 Remote bridge timers
12/3.4.1 Hello Timer

Th¢ Hello Timer serves to ensure periodic tranSmiission of configuration message information by| the
renjote bridge when it is, or is attempting to begome, the root. The timeout value of the timer is that of the
brifige’s Bridge Hello Time parameter.

12|3.4.2 Topology Change Notification Timer
T

to which the bridge’s root port is attached is notified of any detected topology change. The timeout val
the{ timer is that of the bridge’s Bridge Hello Time parameter.

=

e Topology Change Notification Timer serves to ensure that the designated bridge on the LAN or clllster
e of

12|3.4.3 Topology-Change Timer

The Topology.Change Timer serves to determine the time period for which the remote bridge trangmits
Cohfiguration”BPDUs with the Topology Change flag set, following the detection of a topology chgnge,
whien it(is the root. The timeout value of the timer is that of the bridge’s Topology Change Time paramgter.

—

12.3.5 Port parameters
The parameters that describe a LAN port or virtual port of a remote bridge operating the Extended

Spanning Tree Protocol are as specified in 7.5.4, with the additional Configuration Pending parameter as
specified in 12.3.5.1.

Copyright © 1998 IEEE. All rights reserved. 107


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)

ANSVI/IEEE Std 802.1G, 1998 Edition

12.3

.5.1 Configuration Pending

LOCAL AND METROPOLITAN AREA NETWORKS—

The Configuration Pending parameter is a Boolean parameter, which is set to record that a Configuration
BPDU is to be transmitted on expiry of the Hold Timer for the port. This parameter is used, in conjunction
with the Hold Timer for the port, to ensure that Configuration BPDUs are not transmitted too frequently,
but that up-to-date information is transmitted.

12.3.6 Port timers

12.3.6.1 Message Age Timer

The

recorded for a root port or alternate port, and to ensure that this information is discarded when its)a
ds the value of the Max Age parameter recorded by the remote bridge. The timeout value of thisltinfer
is thdt of the bridge’s Max Age parameter.

exced

12.3

The
time:

12.3|6.3 Hold Timer

The
port.

12.3|7 Remote bridge group parameters

The

Ae age _Age me erve Q_1NECa c 1he 39¢c O NC TCCCIVEQ Oniig allon MmeSssSage

6.2 Forward Delay Timer

ut value of this timer is that of the bridge’s Forward Delay parameter.

Hold Timer serves to ensure that Configuration BPDUs are not transmitted too frequently through a
The timeout value of this timer is that of the bridge’s Hold Timne parameter.

Forward Delay Timer determines the time spent by a port in the Listening and\L-earning states. The

=]

y

barameters that describe a remote bridge group, other than a virtual LAN, over which the Extended

Spanpning Tree Protocol is operated are those specifiedin 7.5.5, with no additions. A virtual LAN requifes

no p

12.3|8 Reclustering Delay Timer

Ther
impl
The

12.4 Encoding of BPDUs on LANs

A re
BPD
IEC

108

e is one Reclustering Delay, Timer for each remote bridge group that is not a virtual LAN. The tin
bments the reclustering period, and also the overlap period that follows a reclustering period (7.3.
imeout value for each.period is the value of the bridge’s Reclustering Delay parameter for the group

mote bridge that operates the Extended Spanning Tree Protocol over its virtual ports shall enco

0038:71993.

rrameters at a bridge additional to those for the“virtual port by which the bridge attaches to the virtgal
LAN.

er

de
O/

FJS transmitted on its LAN ports, and validate BPDUs received on its LAN ports, as specified in IS
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12.5 Encoding of Extended Spanning Tree Protocol BPDUs in remote bridge
groups

NOTE—The Extended Spanning Tree Protocol specified here is identified as version 1 of the Spanning Tree Protocol,
where the basic Spanning Tree Protocol (specified for LANs in ISO/IEC 10038: 1993) is identified as version 0. The
encoding specified for BPDUs of the Extended Spanning Tree Protocol is a compatible extension of the encoding
specified for BPDUs in ISO/IEC 10038: 1993, using the same value of protocol identifier but a different value of
protocol version identifier. In a virtual LAN, version 0 BPDUs can be used, encoded exactly as specified in ISO/IEC
10038: 1993; see 12.5.1.3 of this International Standard.

12.5.1 BPDU structure

126 T, T Transmissionmand representation of octets

All|BPDUs shall contain an integral number of octets. The octets in a BPDU are numbered starting frgm 1
and increasing in the order in which they occur in an RBP_service_data_unit parameter (see/12.2.1.1).|The
bitq in an octet are numbered from 1 to 8, where bit 1 is the low-order bit.

WHhen consecutive octets are used to represent a binary number, the lowest-numbered-octet has the 1post
significant value.

WHen octet values are represented as sequences of bits in 12.5.2 and 12.5.3\the bits within each octe{ are
shown with bit 8 to the left and bit 1 to the right (grouped in fours to improve legibility).

12/5.1.2 BPDU components
Eagh BPDU of the Extended Spanning Tree Protocol shall consist of, in order

+ A BPDU header

+ A set of version 0 BPDU parameters
4+ A version 1 parameter-length indicator
+ A set of version 1 BPDU parameters

12/5.1.2.1 BPDU headers

Ea¢h BPDU header contains a protocol identifier, a protocol version identifier, and a BPDU type.
Th¢ protocol identifier value is encoded in the initial octets of each BPDU, and is that specified by ISOJIEC
10038: 1993 for use by-bridge protocol entities operating the Spanning Tree Algorithm and Protocol. [This
Int¢rnational Standard ‘places no further restriction on the structure, encoding, or use of BPDUs pvith

different values ofithe protocol identifier, should these be specified by other standard protocols.

Th¢ protocol version identifier distinguishes BPDUs of the Extended Spanning Tree Protocol, versign 1,
from thoseoof the basic Spanning Tree Protocol, version 0.

The¢ BPDU type takes the same values as specified in ISO/IEC 10038: 1993, and determines the paramgters
that the BPDU can contain.
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12.5.1.2.2 Version 0 BPDU parameters

For each BPDU type, the version 0 parameters are exactly the parameters specified for that BPDU type in
ISO/IEC 10038: 1993, encoded in the same way.

NOTE—In particular, the set of version O parameters for a given BPDU type consists of a fixed number of parameters,
occurring in a fixed order and each of fixed length.

12.5.1.2.3 Version 1 parameter length

Immediately following the version O parameters, each BPDU contains an indicator of the length in octets of
the set of version 1 parameters present.

NOTHE—Use of this explicit length serves two functions:

a) | It provides for the future specification of further extensions of the protocol, as further new versions, with the
flexibility for such versions either to include the version 1 parameters in the same way as version 1 includes
the version 0 parameters, or to add new parameters directly to the version O set; in the latter’ case, use of a
version 1 parameter length of zero would be all that was required in order to maintain compatibility jof
encoding.

b) | It provides for some of the version 1 parameters to be optionally present, according to the needs of the
transmitting bridge protocol entity.

12.5]1.2.4 Version 1 parameters

The det of version 1 parameters that can be present is determined, by the BPDU type of each BPDU. Eath
pararpeter is encoded in one or more octets and is of fixed lerigth The order of occurrence of the version|
pararheters in each given type of BPDU is fixed; parametérs.may be omitted from the end of the set, with
defaylt values applying, as specified in 12.5.3.

—

12.5]1.3 BPDUs in virtual LANs

BPDUs transmitted through a virtual LAN port may be structured as specified above, or they may be
strucfured as specified in ISO/IEC 100381993, with protocol version identifier for version 0 and without
the vprsion 1 parameter length and patameters. When version 1 BPDUs are transmitted through a virtyal
LAN]|port, the version 1 parameters.are set to default values as specified in 12.6.1.3 ¢) and 12.6.6.3 ¢).

12.5]2 Encoding of parameter types
12.5/2.1 Encoding of parameter types common to version 0 and version 1

The following BPDU header elements and version 0 parameters are encoded as specified in ISO/IHC
10038: 1993.

—| Protocol identifiers

—| \Protocol version identifiers
—  BPDUtypes

— Flags

— Bridge identifiers

— Root path cost

— Port identifiers

—  Timer values

The bridge identifier null value shall be encoded as eight octets, each assigned the value 0000 0000.
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12.5.2.2 Encoding of cluster identifiers

A cluster identifier shall be encoded as a sequence of eight octets. The null cluster identifier is encoded as
eight octets each assigned the value 0000 0000. Otherwise, the first two octets encode the cluster index,
considered as a 16-bit binary number; the remaining six octets encode the globally unique bridge address,
in exactly the same way as for a bridge identifier.

12.5.2.3 Encoding of topology change notification reasons

A reason value for a topology change notification shall be encoded as a single octet, according to
Table 12-1.

Table 12-1—Encoding of reasons for topology change notifications

Reason value Octet encoding
Port state became Forwarding 0000 1000
Port state became Blocking, condition unspecified 0000 01+1
Port state became Blocking, spanning tree 0000,0010
Port state became Blocking, isolated remote bridge 0000 0011
Port state became Blocking, partitioned cluster 0000 0100
Port state became Blocking, management reset 0000 0101

12.5.3 Formats and parameters for BPDUs of the Extended Spanning Tree Protocol
12.5.3.1 Format and parameters of Configuration BPDUs

The| format of the Configuration BPDU is shown in Figure 12-1. Each transmitted Configuration BPDU
shall contain the following parameters (7.5.1):and no others:

a)  The protocol identifier is encoded in octets 1 and 2 of the BPDU as specified in ISO/IEC 10038:
1993.

b) The protocol version identifier is encoded in octet 3 of the BPDU. It takes the value 0000 0QO01,
which identifies the\protocol version as the Extended Spanning Tree Protocol.

c)  The BPDU typé.is encoded in octet 4 of the BPDU as specified in ISO/IEC 10038: 1993.

d) The Topology Change Acknowledgment flag, Topology Change flag, Root Identifier, Root Fath
Cost, Bfidge Identifier, Port Identifier, Message Age, Max Age, Hello Time, and Forward D tlay
paramelers (7.5.1.1 through 7.5.1.8) are encoded in octets 4 through 35 of the BPDU as specifief in
ISO/IEC 10038: 1993.

e The version 1 parameter length is encoded in octet 36 of the BPDU. It takes the value 18 or|10,
depending upon whether or ot e Otd Ciuster Idemitier parammeter 1S present.

f)  The New Cluster Identifier (7.5.1.9) is encoded in octets 37 through 44 of the BPDU.
g)  The Reclustering Delay (7.5.1.11) is encoded in octets 45 and 46 of the BPDU.

h) The Old Cluster Identifier (7.5.1.10), when present, is encoded in octets 47 through 54 of the
BPDU. Absence of this parameter from the BPDU (version 1 parameter length equal to 10)
indicates that its value is equal to the value of the New Cluster Identifier parameter.
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Octet

Protocol identifier ;
Protocol version identifier 3
BPDU type 4

Flags 5

6

Root Identifier |

I

13
14

Root Path Cost |
17

18

Bridge Identifier I

I

25
Port Identifier ;2
Message Age ;g
30

Max Age 31
. 32
T

Hello Time 3
34
Forward Delay 35
Version 1 parameter length 36
37

New ClusterIdentifier |

|
44
. 45
Reclustering Delay 46
47

Old Cluster Identifier * |

I
54

* Optional,"When value equal to that of the New Cluster Identifier parameter.
Figure 12-1—Configuration BPDU parameters and format
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12.5.3.2 Format and parameters of Topology Change Notification BPDUs

MNDINTT A L1

Topology Change Notification BPDU shall contain the following parame
g P

-
a
]
7%}

—

a) The protocol identifier is encoded in octets 1 and 2 of the BPDU as specified in ISO/IEC 10038
1993

b) The protocol version identifier is encoded in octet 3 of the BPDU. It takes the value 0000 0001,
which identifies the protocol version as the Extended Spanning Tree Protocol.

c¢) The BPDU type is encoded in octet 4 of the BPDU as specified in ISO/IEC 10038: 1993.

(l) The version 1 parameter length is encoded in octet 5 of the BPDU. It takes the value 19if the
parameters f) through h) are present, and the value 8 otherwise.

¢)  The Cluster Identifier (7.5.2.1) is encoded in octets 6 through 13 of the BPDU.

f)  The Originating Bridge Identifier (12.3.2.2), when present, is encoded in octets. 14 through 21 of
the BPDU. Absence of this parameter from the BPDU (version 1 parameter)length equal o 8)
indicates that its value is equal to the null value.

b)  The Port Identifier (12.3.2.3), when present, is encoded in octets 22 anid 23 of the BPDU. The value
of this parameter is not significant if the Originating Bridge Identifier is present but has the|null
value.

) The Reason (12.3.2.4), when present, is encoded in octet 240f the BPDU. This parameter sha}l be
present if the Originating Bridge Identifier is present; its value is not significant if the Origingting
Bridge Identifier is present but has the null value.

Octet
Protocolddentifier ;
Protocel version identifier 3
BPDU type 4
Version 1 parameter length 5
6
Cluster Identifier |
|
13
14
Originating Bridge Identifier * I
|
21
Port Identifier * 22
23
Reason * 24

* Optional, as a set—either all three parameters are present, or none is present.

Figure 12-2—Topology Change Notification BPDU parameters and format
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12.5.4 Validation of received BPDUs

A bridge protocol entity that operates the Extended Spanning Tree Protocol shall process a BPDU received

on a virtual port as specmea in 12.7 if and only if the BPDU contains at least four octets a
identifier has the value specified for BPDUs, and

d the protocol
a)  The protocol version identifier has the value 0000 0001, the BPDU type denotes a Configuration
BPDU, and the BPDU contains either

— at least 46 octets with the version 1 parameter length value equal to 10, or
— atleast 54 octets with the version 1 parameter length value equal to 18; or

b)| The protocol version identifier has the value 0000 0001, the BPDU type denotes a Topdlopy
Change Notification BPDU, and the BPDU contains

— atleast 13 octets with the version 1 parameter length value equal to 8, or
— at least 24 octets with the version 1 parameter length value equal to 19; or

— atleast 46 octets with the version 1 parameter length value eqyaljto 10, or
— at least 54 octets with the version 1 parameter length value.equal to 18; or

d)| The protocol version identifier has a value other than 000-0000 or 0000 0001, the BPDU type
denotes a Topology Change Notification BPDU, and the BPDU contains

— at least 13 octets with the version 1 parameterJength value equal to 8, or
—  at least 24 octets with the version 1 parameter length value equal to 19; or

e)] The protocol version identifier has any octet value other than 0000 0001, the BPDU type denotef a
Configuration BPDU, the receiving pért is a virtual LAN port, and the BPDU contains at least 35
octets; or

f)| The protocol version identifiet'has any octet value other than 0000 0001, the BPDU type denote$ a
Topology Change Notification BPDU, and the receiving port is a virtual LAN port.

In c3ses a) through d), any-Octets that are present beyond the last parameter indicated by the version 1
parameter length value\are ignored, as far as processing according to this International Standard|is
concgrned. In cases.e)-and f), any octets that are present beyond octet 35 or octet 4, respectively, gre
similarly ignored-

—e

In cqdses a)<through d) when the receiving virtual port is a virtual LAN port, the values in the Versioy 1
paraTleter fields are ignored, and are not checked for consistency with the default information.

12.6 Elements of procedure
The elements of procedure specified in this subclause apply to a bridge protocol entity’s operation both of

the Spanning Tree Protocol through LAN ports and of the Extended Spanning Tree Protocol through virtual
ports. These elements of procedure do not apply to any port with port state set to Disabled.
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12.6.1 Transmit Configuration BPDU

12.6.1.1 Purpose

To convey knowledge of the designated root, root path cost, designated bridge, designated port, and the
values of protocol timers to other bridge ports attached to the same LAN or subgroup as the port on which
the Configuration BPDU is transmitted; also, for virtual ports, to convey knowledge of the transmitting
bridge’s cluster membership.

12.6.1.2 Use

Asspeeifiedin ISOAEC10038: 1993,

12]/6.1.3 Procedure

1)

2)

3)

1)

2)

3)

4)

b)  Otherwise, for a virtual port for which the Hold Timer is not active

) The Configuration BPDU transmitted through*a virtual port shall have parameters set as follow:

4) For a LAN port, or if the Hold Timer for a virtual port is active, the procedure is as specifigd in
ISO/IEC 10038: 1993.

A Configuration BPDU shall be transmitted through the virtual port within a timg of
maximum BPDU transmission delay (as specified in ISOJEC 10038: 1993) after|any
invocation of this procedure.

The Configuration Pending and Topology Change -Acknowledge flag parameters for the
virtual port are reset.

The Hold Timer for the virtual port is started.

The Configuration BPDU’s Root Identifier, Root Path Cost, Bridge Identifier, Port Identjfier,
Message Age, Max Age, Hello_Time, Forward Delay, Topology Change Acknowledgment,
and Topology Change paramététs shall be set as specified in ISO/IEC 10038: 1993.

If the Configuration BPDD)is to be transmitted through a virtual LAN port, the transmiitted
BPDU may be a version-0 BPDU (see 12.5.1.3). Alternatively, it may be be a version 1 BPDU
with parameters as\in-3) through 5) below, using default values for the group parametefs as
follows:

i) The yétue for each cluster identifier parameter is constructed from the bridge’s bridge
address and a cluster index of zero.
ii) TheReclustering Delay value is zero.

The-Configuration BPDU’s New Cluster Identifier parameter shall be set to the value of the
New Cluster Identifier parameter for the group to which the virtual port attaches.

The Configuration BPDU’s Old Cluster Identifier parameter shall be set to

5)

—Fhre—vattre-of-the-Otd-Chusterfdentifier-parameterfor-the-group-to-which-the-wirtaall port
attaches, if the bridge is the primary bridge for the cluster, and otherwise to
ii) The value of the Peer Old Cluster Identifier parameter for the root port.

The Configuration BPDU’s Reclustering Delay parameter shall be set to the value of the
Reclustering Delay parameter for the group to which the virtual port attaches.
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12.6.2 Record configuration information

12.6.2.1 Purpose

As specified in ISO/IEC 10038: 1993.

12.6.2.2 Use

As specified in ISO/IEC 10038: 1993.

12.6.2.3 Procedure

As s;l)ecified in ISO/IEC 10038: 1993; in addition, for a subgroup port, the Peer New Cluster Identifien.and
O1d Cluster Identifier parameters are set to the values, respectively, of the New Cluster Identifier ahd

Peer

LOCAL AND METROPOLITAN AREA NETWORKS—

Old (luster Identifier parameters conveyed in the received Configuration BPDU.

12.6/3 Record configuration timeout values

12.6{3.1 Purpose

As

w2

pecified in ISO/IEC 10038: 1993.

12.6/3.2 Use

Ass

ecified in ISO/IEC 10038: 1993.

12.6.3.3 Procedure

As specified in ISO/IEC 10038: 1993; in addition, for a-Subgroup port, the Reclustering Delay parame

for t
the r

bceived Configuration BPDU.

12.6/4 Configuration BPDU generation

12.6,4.1 Purpose

To ¢

bnvey, to bridges attached to’each LAN and subgroup for which the bridge is the designated brid

knowledge of the designated\root, root path cost, designated bridge, and designated port, and the values
protgcol timers. In addition to convey, to remote bridges attached to each subgroup in which the bridge i
designated bridge, knowledge of the bridge’s cluster membership within the relevant group.

12.6.4.2 Use

Ass

pecified in ISO/IEC 10038: 1993.

e group to which the port attaches is set to thewaltie of the Reclustering Delay parameter conveyed|i

ter

re,
of
5 a

12.64-3Procedure

As specified in ISO/IEC 10038: 1993, extended for designated virtual ports.

12.6.5 Reply to Configuration BPDU

As specified in ISO/IEC 10038: 1993, extended for designated virtual ports.
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12.6.6 Transmit Topology Change Notification BPDU
12.6.6.1 Purpose

As specified in ISO/IEC 10038: 1993.

12.6.6.2 Use

As specified in ISO/IEC 10038: 1993.

12.6.6.3 Procedure

A [Topology Change Notification BPDU shall be transmitted via the root port within a time of maxi]num
BHDU transmission delay. (See 4.10.2 of ISO/IEC 10038: 1993.)
h)  If the root port is a LAN port, the transmitted BPDU has no parameters (7.5.2).

p)  If the root port is a virtual LAN port, the BPDU may be a version 0 BPDU, with no paramgters
(12.5.1.3), or it may be a version 1 BPDU with parameters as in c) and d).

£)  If the root port is a subgroup port, the Cluster Identifier parameter of the transmitted BPDU takes
the value of the Current Cluster Identifier for the group to which the\port attaches. If the root port is
a virtual LAN port, the Cluster Identifier parameter takes the default value constructed from the
bridge address component of the port’s Designated Bridge parameter and a cluster index vaRIe of
ZEero.

1) The Originating Bridge Identifier, Port Identifier, and Reason parameters may be omitteq, or
equivalently set to null values, or they may be sef to“values indicating the cause of the topdlogy
change notification.

12(6.7 Configuration update

12/6.7.1 Purpose

Asg|specified in ISO/IEC 10038: 1993,

12,6.7.2 Use

Asgspecified in ISO/IEC 10038: 1993, extended for designated virtual ports.

1206.7.3 Procedure

Ag specified in ISO/IEC 10038: 1993; in addition, the procedure for cluster selection (12.6.17) shajl be
us¢d to determine the cluster membership for each non-virtual-LAN group.

12.6(8 Root selection

As specified in ISO/IEC 10038: 1993, extended for designated virtual ports, and with the reference to “the
bridge identifier recorded as the designated bridge for the LAN to which it is attached” interpreted for a
virtual port as “the bridge identifier recorded as the designated bridge by the virtual port.”

12.6.9 Designated port selection

As specified in ISO/IEC 10038: 1993, extended for designated virtual ports.
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As specified in ISO/IEC 10038: 1993, extended for designated virtual ports.
12.6.11 Port state selection

12.6.11.1 Purpose

To select the relaymg state of each of the remote br'dge asca upon uyuawd bululsuu’.tuuu
n

information that indicates, for each port, its role in the active topology of the RB-LAN (see 7.3.1.3,7.3.2.2,
7.3.2. 5) also to ensure that the Conﬁguratlon Pendmg and Topology Change Acknowledge flags are

ers-are ctnnnpd when necessary

CiCal

NOTE—This procedure does not alter the relaying state for any subgroup ports attaching 0 a group that is undetgoipg
e A

PR R
1

a reclustering delay when the procedure is invoked. Pori states are selecied at the end of tf
12.6.19 and 12.6.20.

,.l,“. ~

wmnlicbailn o ~
reciustering aciay: yec

12.6(11.3 Procedure

For gach of the bridge’s LAN ports and virtual LAN ports, and for edch of its subgroup ports that attaches
to a group for which the Reclustering State parameter is set to Stable or Overlap:

N\ YO el ot o 0 ANT o n gl e~y
a) 11 e poreis a LAN port or a virtual LAN puu, Of a 3uogrou
€X

port, the procedure is as specified in ISO/IEC 10038; 1993

nart tha
Ul L uial

[oN

1€

PR -t
t is a root port or uuoxsuu{

xtended for designated virtual ports.

«-»*ci

b)| Otherwise (when the port is a subgroup port that has been selected as an alternate port)

=

1) The Configuration Pending flag parameter and the Topology Change Acknowledge fl
parameter for the port are reset.

2) If

g

i)  Each other virtual port attaching to the same group has also been selected as an alternate
port, or
ii) The port is an isolated alternate subgroup port as determined by 7.6.8,

then the make.blocking procedure (12.6.13) is used for the port, and otherwise—when neither
i) nor ii) holds—the make forwarding procedure (12.6.12) is used for the port.

12.6.12 Make forwarding

As specified in-ISO/IEC 10038: 1993.

12.6.13_Make blocking

As specified in ISO/IEC 10038: 1993.
12.6.14 Topology change detection
12.6.14.1 Purpose

As specified in ISO/IEC 10038: 1993.
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12.6.14.2 Use
a)  On receipt of a Topology Change Notification BPDU on a port that is the designated port for the
LAN or subgroup to which it is attached.
b) When a bridge port is put into the Forwarding state following expiry of the Forward Delay Timer
for the port, provided that the remote bridge has at least one port that is the designated port for a
LAN or subgroup.
c) When a bridge port in either the Forwarding or Learning state is put into the Blocking state.
d)  When the bridge becomes the root.

12[6.14.3 Procedure

As|specified in ISO/IEC 10038: 1993.

12/6.15 Topology change acknowledged
12)6.15.1 Purpose

As|specified in ISO/IEC 10038: 1993.

12/6.15.2 Use

Following receipt on the root port of a Configuration BPDU with the Topology Change Acknowledgment

flag parameter set, from the bridge recorded as the designated bridge for the root port.
12/6.15.3 Procedure

As|specified in ISO/IEC 10038: 1993.

12[6.16 Acknowledge topology change

As|specified in ISO/IEC 10038: 1993, extended for designated virtual ports.

12|6.17 Cluster selection

12|6.17.1 Purpose

To| determine the most“up-to-date cluster membership information for each non-virtual-LAN groyp to
whiich the remote bridge attaches, including creation of a new cluster identifier when the remote bridge|first

be¢omes the primary bridge for a cluster.

1216.17.2 Use

Aslpart of the configuration update procedure.

12.6.17.3 Procedure

The cluster information for each non-virtual-LAN group is set as specified in 7.6.2.4. If those actions
include setting the Reclustering State parameter for any group to Reclustering [7.6.2.4.2 a) 1)] the
Reclustering Delay Timer for that group is started.
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12.6.18 Cluster resolution

12.6.18.1 Purpose

LOCAL AND METROPOLITAN AREA NETWORKS—

To determine the cluster, if any, to which a remote bridge belongs following a change in the observed
cluster information for a non-virtual-LAN group.

12.6.18.2 Use

On expiry of the Reclustering Delay Timer for a group for which the Reclustering State is Reclustering.

12.6

a)

b)

<)

d
12.6

12.6

To select the relaying state of each subgroup port attaching to a group that has completed a recluster

oper
cleat

12.6
Afte
12.6
The

port
actig

a)

.18.3 Procedure

Delay parameter for the group is set as specified in 7.6.5 d).

The Reclustering State and cluster identifier parameters for the group are set as specified in 7.6.5
through d).

If the Reclustering State is set to Overlap [7.6.5 d)], the Reclustering DelayTimer for the group
started; otherwise, the Reclustering Delay Timer remains stopped.

The procedure for cluster port state selection is then performed (12.6,19)
.19 Cluster port state selection
.19.1 Purpose
ption. Also to ensure that the Configuration Pending and Topology Change Acknowledge flags
ed and Message Age Timers and Forward Delay Timers are stopped when necessary.
.19.2 Use
[ the cluster information has been updated by the cluster resolution procedure.
.19.3 Procedure
port flags and MessageAge Timers of the virtual ports attaching to the group are adjusted as in a).
state parameters of the.virtual ports attaching to the group are set as in b), c¢), or d), according to

ns selected in clugterresolution, 7.6.5 a) through d).

For eachvirtual port attaching to the group:

and Topology Change Acknowledge flag parameters for the port are reset, to False.

b)

120

If the bridge is newly selected as the primary bridge for the cluster [7.6.5 d)], the Rec¢lustering

a)

b

S

Are

he
he

1) If-the port has been selected as the root port or an alternate port, the Configuration Pending

Otherwise (when the port has bee
Timer is stopped, if it is running.

ge

If the remote bridge attaches to no cluster in the group [7.6.5 a)], i.e., if none of its virtual ports
attaching to the group is the root port or a designated port, the make blocking procedure (12.6.13) is

used for each of the virtual ports attaching to the group.
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¢)  If the remote bridge attaches to the same cluster as it did before the reclustering [7.6.5 b), 7.6.5 d)],

mote b attaches to the same
the port state of each virtual port attaching to the group is set as follows:

1) If the virtual port has been selected as an alternate port and it is an isolated alternate subgroup

port as determined by 7.6.8, the make blocking procedure (12.6.13) is used for the port.

2) Otherwise, the make forwarding procedure (12.6.12) is used for the port.

d) If the remote bridge attaches to a different cluster from that, if any, to which it attached before the
reclustering {7.6.5 ¢)], the port state of cach virtual port attaching to the group is set as follows:

1) If the virtual port has been selected as an alternate port that is an isolated alternate subgroup

port as determined by 7.6.8, the make blocking procedure (12.6.13) is used for the port.

12
12
To

th4
ide

12,

On

(2

12

Thi
thg
be
m4

12

2) Otherwise, the port state is set to Listening and the Forward Delay Timer is restarted jif]
running, or started if it is not running.

6.20 Cluster confirmation

6.20.1 Purpose

establish new sieady-siaie cluster information for a non-virtual-LAN group) following a reclustg
t leaves the bridge in the same cluster as that to which it previously belonged but with a different cl
ntifier applicable.

6.20.2 Use

6.20.3 Procedure

e Reclustering State parameter for the group is'set to Stable, and the Old Cluster Identifier parametg
group is set equal to the value of the Current Cluster Identifier parameter. For each virtual port tha
en selected as an alternate port and is anisolated alternate subgroup port as determined by 7.6.8
ke blocking procedure is performed (12:6.13).

.7 Operation of the protocol

pridge protocol entity in\a remote bridge shall

h)  Communicate ‘with its peer entities in other bridges (local and remote) by the transmissio
BPDUs,

b)  Updatestored protocol variables and timers, and

C) Change the state of the LAN ports and virtual ports.

following the reception of BPDUs and the expiry of bridge and port Timers, as required by

it is

ring
ister

r for
[ has
L the

n of

the

specification in 12.7.1 through 12.7.9. In any case of ambiguity, reference shall be made to the Procedural
Model (Clause 13) which is the definitive description of the operation of the protocol by a bridge protocol
entity. None of the procedures specified apply to ports with port state set to Disabled.

12.7.1 Received Configuration BPDU

a) If a Configuration BPDU is received that conveys protocol information superseding that alr

eady

held for the port on which the BPDU was received (i.e., if the received message priority is higher
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than or equal to the port’s designated priority as defined in 7.3.4.2), the sequence of procedures is

cslgiialcd DIiotit

as specified in ISO/IEC 10038: 1993.

b) If a Configuration BPDU is received that does not convey protocol information superseding that
held for the port on which it was received, and if the receiving port is the designated port for the
LAN or subgroup to which it is attached, then the reply to Configuration BPDU procedure (12.6.5)
is used.
12.7.2 Received Topology Change Notification BPDU

When a Topology Change Notification BPDU is received on a LAN port or virtual LAN port, the

b)

12.7
The
12.7
The
12.7

a)

b)

12.7
The

12.7

prr\nor’lnrn is ac c?pr‘iﬁpri in ISOAEC 100381993 extended for dpcignmpd virtual ports

When a Topology Change Notification BPDU is received on a subgroup port and the valugof the
received Cluster Identifier parameter is equal to the vaiue of the Current Cluster Identiffer
parameter for the group to which the subgroup port attaches, then the procedure is as.specified|in
ISO/IEC 10038: 1993, extended for designated virtual ports.

.3 Hello Timer expiry

procedure is as specified in ISO/IEC 10038: 1993.

.4 Message Age Timer expiry

brocedure is as specified in ISO/IEC 10038: 1993.

.5 Forward Delay Timer expiry

=1

If the state of the port for which the Forward Delay Timer has expired was Listening, the procedyre

is as specified for this case in ISO/IEC 10038:1993.

Otherwise, if the state of the port for‘which the Forward Delay Timer has expired was Learnifg,
then

1) The port state is set to Fefwarding.

2) If the bridge has af least one port that is the designated port for a LAN or subgroup, the
topology change detection procedure (12.6.14) is invoked.

.6 Topology Change Notification Timer expiry
procedure is-as-specified in ISO/IEC 10038: 1993.

.7 Topology Change Timer expiry

The

procédure is as specified in ISO/IEC 10038: 1993.

12.7.8 Hold Timer expiry

The procedure is as specified in ISO/IEC 10038: 1993.
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If the value of the Reclustering State parameter for the group whose Reclustering Delay Timer has expired
is Reclustering, the cluster resolution procedure (12.6.18) is used for the group, followed by the cluster port
state selection procedure (12.6.19); if the value of the Reclustering State parameter is Overlap, the cluster
confirmation procedure (12.6.20) is used for the group.

12.8 Management of the bridge protocol entity

12.8.1 Initialization

1)
2)
3)

4)
5)

1)
2)
3)

4)

d) For each of the bridge’s ports

h)  The Designated Root parameter held by the bridge is set equal to the value of the bridge identifier,
and the values of the Root Path Cost and Root Port parameters held by the bridge are set to zerp.

b) The Max Age, Hello Time, and Forward Delay parameters held by the bridge are set to the vhlues
of the Bridge Max Age, Bridge Hello Time, and Bridge Forward Delay parametefs, respectivelly.

) The Topology Change Detected and Topology Change flag parameters for, the bridge are reset, and
the Topology Change Notification Timer and Topology Change Timer are stopped, if running.

The Become designated port procedure (12.6.10) is invoked to assign values to the Desigpated

Root, Designated Cost, Designated Bridge, and Designated Port parameters for the port.
The port state is set to Blocking if the port js<to be enabled following initialization
otherwise is set to Disabled.

The Topology Change Acknowledge and Configuration Pending flag parameters are reset

Each of the Message Timer, Forward Delay Timer, and Hold Timer is stopped, if running

and

For a subgroup port, the Peer NewJCluster Identifier and Peer Old Cluster Identifier

parameters are each set to the null cluster identifier value.

)  For each group to which the remaote‘bridge attaches, other than virtual LANs

The Reclustering State jparameter is set to Stable.
The Reclustering Delay Timer is stopped, if running.

The Reclustering. Delay parameter is set to the value of the Primary Reclustering Ipelay

parameter, adjusted if necessary to comply with condition (2) specified in 7.10.5.

i)  If allthe virtual ports attaching to the group have port state set to Disabled, the Current
Cluster Identifier, New Cluster Identifier, and Old Cluster Identifier parameters fdr the

group are all set to the null cluster identifier value; otherwise,

i{)/~The Current Cluster Identifier, New Cluster Identifier, and Old Cluster Identifier
parameters for the group are all set to the same new cluster identifier value, determinkd as

in7.6.2.4.1 b) 3).

L

The. port state selection procedure (12 6.11) is invaoked to select the state of each of the bri

ports.

b
ige’s

g) The Configuration BPDU generation procedure (12.6.4) is invoked and the Hello Timer (12.3.4.1)
is started.

Copyright © 1998 IEEE. All rights reserved.
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12.8.2 Enable port

For a subgroup port, the Peer New Cluster Identifier and Peer Old Cluster Identifier parameters are each set
to the null cluster identifier value, and the cluster selection procedure (12.6.17) is then invoked.

For any bridge port, the remainder of this operation is then as specified in ISO/IEC 10038: 1993.
12.8.3 Disable port

This operation is as specified in ISO/IEC 10038: 1993.

12.8.4_Set bridge priority

This pperation is as specified in ISO/IEC 10038: 1993, extended for designated virtual ports.
12.8/5 Set port priority
This pperation is as specified in ISO/IEC 10038: 1993, extended for designated virtual ports:

12.8/6 Set path cost

This pperation is as specified in ISO/IEC 10038: 1993.
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13. The Extended Spanning Tree Protocol: Procedural model

/**************************k****************************************************

SPANNING TREE ALGORITHM AND PROTOCOL: EXTENDED SPANNING TREE PROTOCOL

* % %

The basis for the procedural model is as specified in 4.9 of

1993. The modifications required are indicated below by the u

"#ifdef ESTP". With three exceptions, where the orlglnal IS0/
n

" "
code appears following a "#else", the modification

additional code or declarations.

H W0 HH

I T

n
9]
o]
3
n
.
0}

+
n
=
3
3

=
~
<

Subclause references without parentheses are to this International Standard.
SUbCTause Yelerences Wit parentheses are threoriginat references—to—]
ISO/IEC 10038: 1993; these all appear outside the new code introduced by/the
"#ifdef ESTP" directives; in the context of this International Standardlthey

Ip)
19

* %k ok

*

AAAAA rha Anrresnon
are to be J.ul.c.LpJ.cl.cu GlL,LUJ.uJ.lM:j to the \.u;;cbyuudcu\_c documented in RAnriex

of this International Standard.

* %

e N R R R R R R R X R R R R R R S R S E R RS EE R R RS S S S SAERR S REEEEEEEENCEEEE SRS LI

#define ESTP

/* kA Ak kkd A d I A kAR I AR AAI AR I AR I I AR A I AR kAR I hk Ak hkhhkkokkkkkk ok kk Ak kkkkkkkkkkkkkhkkhkkkx

DEFINED CONSTANTS

* % l'***********************‘k************‘k**************************************/

#define Zero 0
#define One 1
#define False 0
#define True 1

/*F port states. **/

#degfine Disabled 0 /* 7.4.5 (4.4.5) |*/
#define Listening 1 /* 7.4.2 (4.4.2) |*/
#dpfine Learning 2 /* 7.4.3 (4.4.3) |*/
#define Forwarding 3 /* 7.4.4 (4.4.4) |*/
#dpfine Blocking 4 /* 7.4.1 (4.4.1) |*/
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#ifdef ESTP
/****x ESTP : kinds of port. **/

#define LAN_port
#define VLAN_port
#define Ind_virt_port
#define Mp_virt_port

w N = o

/****x ESTP : group reclustering states,
and constant for set_reclustering_state. **/

#define Stable 1
#define Reclustering 2
#define Overlap 3

#define One_Second ((Time) 1.0)
#endlif
/**| BPDU type constants **/

#define Config_bpdu_type 0
#define Tcn_bpdu_type 128

/**|pseudo-implementation constants. **/

#define No_of_ports 2
/* arbitrary choice, to allow the code below to“compile */

#define All_ports No_of_ports+l
/* ports start at 1, arrays in C start@t*0 */

#define Default_path_cost 10
/* arbitrary */

#define Message_age_increment 1
/* minimum increment possible to avoid underestimating age, allows
for BPDU transmission time */

#define No_port 0
/* reserved value for Bridge’s root port parameter indicating no
root port, used @when Bridge is the root */

#iffef ESTP
/**fk*  ESTP : pseudo-tmplementation constants for groups **/

#define No_of_grpups 2
/* arbitrary choice, to allow the code below to compile */

#define All-groups No_of_groups+1
/*\groups start at 1, arrays in C start at 0 */

#enflif
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/************************'k************‘k************‘k***************************

*

TYPEDEFS, STRUCTURES AND UNION DECLARATIONS

‘k*********‘k********‘k******‘k***************************************************/

/*

* basic types. **/

typedef int Int; /* to align with case stropping convention used

here. Types and defined constants have their
initial letters capitalized. */

typedef Int Boolean; /* : (True, False) */

typedef Int State; /* : (Disabled, Listening, Learning,

#i
/%

Forwarding, Blocking) */

Fdef ESTP
k** ESTP : kinds of ports, reclustering states **/

typedef Int Kind; /* : (LAN_port, VLAN_port,

Ind_virt_port, Mp_virt_port) */

typedef Int Reclustering_state; /* (Stable, Reclustering, Overdap) */

#endif

/*F BPDU encoding types defined in 12.4 and 12.5.2, inctuding references
from 12.5.2.1 to ISO/IEC 10038: 1993 Section’™5, are:

Prptocol_version (5.2.2)

Bppu_type (5.2.3)

Flhg (5.2.4)

Identifier (5.2.5) (****\ESTP : 12.5.2.2)

Copt (5.2.6)

Polt_id (5.2.7)

Tipe (5.2(8)

Repson (**** ESTP : 12.5.2.3)

* %

#ipclude "types.c" /* defines BPDU encoding types */

Copyright © 1998 IEEE. All rights reserved.
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/** Configuration BPDU Parameters, 7.5.1 **/

typedef struct

{ Bpdu_type type;
Identifier root_id; /* 7.5.1.1 */
Cost root_path_cost; /* 7.5.1.2 */
Identifier bridge_id; /* 7.5.1.3 */
Port_id port_id; /* 7.5.1.4 */
Thme message_ade; 7% 7.5.1.7 d
Thme max_age; /* 7.5.1.8 *
THme hello_time; /* 7.5.1.8 *
Thme forward_delay; /* 7.5.A4\8 *
Fllag topology_change_acknowledgment; /* 7:571.5 *
Fllag topology_change; Y*,7.5.1.6 *

#ifdef ESTP
/**x* ESTP : additional parameters **/

Fllag version_1; /* 12.5.1.2.1 *

Identifier new_cluster_id; /* 7.5.1.9 *

Ildentifier old_cluster_id; /* 7.5.1.10 *

Tlime recluster_delay; /* 7.5.1.11 *
#endif

} Config_bpdu;

/** [Topology Change Notification BPDU Parameters, 7.5.2 **/
typedef struct
Bpdu_type type;

#ifdef ESTP
/**H*  ESTP.» additional parameters **/

Hlag version_1; /* 12.5.1.2.1 *
Jdentifier cluster_id; /* 7.5.2.1 *
Identifier originating bridge; /* 12.3.2.2 */
Int originating_port; /* 12.3.2.3 */
Reason tcn_reason; /* 12.3.2.4 */
#endif
} Tcn_bpdu;

128 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSV/IEEE Std 802.1G, 1998 Edition

/** Bridge Parameters, 7.5.3 **/

typedef struct

{ Identifier designated_root; /* 7.5.3.1 */
Cost root_path_cost; /* 7.5.3.2 */
Int root_port; /* 7.5.3.3 */
Time max_age; /* 7.5.3.4 */
Time hello_time; /* 7.5.3.5 */
Time forward_delay; /¥ 7.5.3.6 */
Identifier bridge_id; /* 7.5.3.7 */
Time bridge_max_age; /* 7.5.3.8 */
Time bridge_hello_time; /* 7.533.9 *x/
Time bridge_forward_delay; /*"%.5.3.10 */
Boolean topology_change_detected; f* 7.5.3.11 */
Boolean topology_change; /* 7.5.3.12 */
Time topology_change_time; /* 7.5.3.13 */
Time hold_time; /* 7.5.3.14 */

} Bridge_data;
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/** Port Parameters, 7.5.4 **/

typedef struct
{

LOCAL AND METROPOLITAN AREA NETWORKS—

Port_id port_id; /* 7.5.4.1.1 */
State state; /* 7.5.4.1.2 */
Int path_cost; /* 7.5.4.1.3 */
Identifier designated_root; /* 7.5.4.1.4 */
Int designated_cost; /* 7.5.4.1.5 */
Ifentifier designated_bridge; 7 7. 5. 4. 16 7
Port_id designated_port; /* 7.5.4.1.7 */
Bopolean topology_change_acknowledge; /* 7.5.4.1.8 */
Bpolean config_pending; /* 12.3.5.1 */

#ifdef ESTP

/***F ESTP additional parameters **/
Ifentifier peer_new_cluster_id; /¥ 7.5.4.2.1 */
Iflentifier peer_old_cluster_id; /* 7.5.4.2.2 */

#endif

} Port_data;

#ifdef ESTP

/***F ESTP Group parameters, 7.5.5 X*/

typeflef struct

( Reclustering_state reclustering_state; /* 7.5.5.1 */
Iflentifier current_cluster_id; /* 7.5.5.2 * /|
Ifentifier new_cluster~id; /* 7.5.5.3 */
Iflentifier old_cluster_id; /* 7.5.5.4 *
Thime reclustlering_delay; /* 7.5.5.5 *
Thime primary_reclustering_delay; /* 7.5.5.6 *

} Grpup_data;

#endrf
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types to support timers for this pseudo-implementation. **/

typedef struct

{

Boolean active; /* timer in use. */

Time value; /* current value of timer, counting up.
} Timer;

*/

ANSI/IEEE Std 802.1G, 1998 Edition

/******************************************************************************

*

STATIC STORAGE ALLOCATION

4 A e = S e e — ]

Brildge_data bridge_info; /* 7.5.3 k/

Poyt_data port_info[All_ports]; /* 7.5.4 k/

Corlfig_bpdu config_bpdu[All_ports];

Tcr_bpdu tcn_bpdul[All_ports];

Tiner hello_timer; /*12.3.4.1 I/

Tinjer tcn_timer; /* 12.3.4.2 I/

Tiner topology_change_timer; /* 12.3.4.3 k/

Tiner message_age_timer [All_ports]; /* 12.3.6.1 f/

Tiner forward_delay_timer[All_portsy; /* 12.3.6.2 I/

Tiner hold_timer[All_ports]; /* 12.3.6.3 I/

#ifldef ESTP

/*{** ESTP : static storage for group-related information **/

Grqup_data group_info[All_groups]; /* 7.5.5 I/

Tinger reclustering delay_timer[All_groups]; /* 12.3.8 I/

/*1 group-related information to support the pseudo-implementation **/

Idgntifier null weluster_id; /* 7.3.4.3 -/
/* fieeds to be initalized to the correct all-zero value. */

Int group_number [All_ports]; /* 9.4.3 I/
/* for each port, zero means LAN or VLAN port, so no group info}

non-zero means subgroup port, and is index in Group_data. *

Kind port_kind[All_ports]; /* LAN_port/VLAN_port, etc. *

#erif
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/******************************************************************************

* CODE

*******‘k******************************************‘k*************************‘k*/

/** Elements of Procedure, 12.6 (4.6) **/

transmit_config(port_no) /* 12.6.1 (4.6.1) */
Int port_no;
{
if (hold_timer[port_nol.active) /* 12.6.1.3 a) */
{
port_info[port_no].config _pending = True; /* 12.6.1.3 a) */
}
else /* 12.6.1.3 c) 1) */
/* (4.6.1.3.2)

config_bpdulport_no].type = Config_bpdu_type;

config_bpdul[port_no].root_id = bridge_info.designated_root;

/* (4.6.1.3¥2(1)) *
config_bpdul[port_no] .root_path_cost = bridge_info.root_path_coslt;

/* (4.603.2(2)) *
config_bpdulport_no] .bridge_id = bridge_info.bridge_id;

/* (AN6.1.3.2(3)) *
config bpdulport_no] .port_id = port_info[port_no].portlid;

[* (4.6.1.3.2(4)) *
if (root_bridge())

{

config_bpdul[port_no] .message_age = Zero; /* (4.6.1.3.2(5)) */
}
else

{
config_bpdu[port_no] .message_age
= message_age_timer [bridge_infosxoot_port].value
+ Message_age_increment; /* (4.6.1.3.2(6)) *

}

config_bpdul[port_no] .max_age =_bridge_info.max_age; /* (4.6.1.3.2(7)) *{
config_bpdul[port_no] .hello_time = bridge_info.hello_time;
config_bpdu[port_no].forwardidelay = bridge_info.forward_delay;

config_bpdul[port_no].topelogy_change_acknowledgment
= port_info[port_nol topology_change_acknowledge;
/* (4.6.1.3.2(8)) */

port_info[port_no]“wtopology_change_acknowledge = False;

/* 12.6.1.3 b) 2) */
/* (4.6.1.3.2(8)) */

config_bpdu{port_no].topology_change
= bridgeMinfo.topology_change; /* (4.6.1.3.2(9)) */
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#ifdef ESTP
/**%*% ESTP : additional BPDU parameters **/

if (group_number [port_nol != Zero)

{

Group_data *group = & group_info[group_number [port_no]l;

config_bpdulport_no].new_cluster_id = group->new_cluster_id;
/* 12.6.1.3 c) 3) */
config_bpdulport_no].old_cluster_id
= (primary_bridge (group_number port_noj)
? group->o0ld_cluster_id
port_info[bridge_info.root_port] .peer_old_cluster_id);
/* 12.6.1.3 c) 4) */
config_bpdul[port_no].recluster_delay = group->reclustering_delay;
/* 12.6.1.3 c)cSWV|*/

}
#ehdif

send_config_bpdu(port_no, &config_bpdulport_no]);

port_info[port_no].config _pending = False; /* 12v6.1.3 b) 2) |*/
/* .6.1.3.2(10))*/
start_hold_timer (port_no)j ; (* 12.6.1.3 b) 3) |*/
} /* .6.1.3.2(11))*/
}
/* where

send_config_bpdu(port_no, bpdu)
Int port_no;
Config bpdu *bpdu;

is a pseudo-implementation specifi€\routine which transmits
the bpdu on the specified port within the specified time.

*/
/* and */

Boolean root_bridge()
{
return (bridge. info.designated_root == bridge_info.bridge_id) ;

}

#ilffdef ESTP
/*F**  ESTP : additional ESTP routine **/
/* and /

Booléan primary_bridge (group_no)
Int{group_no;
{
return (group_number [bridge_info.root_port] != group_no);

}

#epdif
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ersedes_port_info(port_no, config) /* 7.3.4.2 (4.6.2.2)*/

Config_bpdu *config;
{
return (
( config->root_id
< port_info[port_no].designated_root /* (4.6.2.2.1) */

( config->root_id
== port_info[port_no].designated_root

&&
(___(__config->root_path_cost
< port_info[port_no].designated_cost /* (4.6.2.2.2) *
)
L
( ( config->root_path_cost
== port_info[port_no].designated_cost
)
&&
( ( config->bridge_id
< port_info[port_no].designated_bridge /* _(436.2.2.3) *
)
'l
( ( config->bridge_id
== port_info[port_no].designated_Iridge
) /* (4.6.2.2.4) *
&&
( ( config->bridge_id != bridge_info.bridge_id
) /* (4.6.2.2.4(1)) *
'l
( config->port_id
<= port_info[port_nol.designated_port
) /* (4.6.2.2.4(2)) *
o) )y ) ) )
)i
}
record_config_information (poxrt_no, config) /* 12.6.2 (4.6.2) *
Int [port_no;
Conflig_bpdu *config;
{
port_info[port_no] \designated_root = config->root_id; /* (4.6.2.3.1) *
port_info[port_noj}rdesignated_cost = config->root_path_cost;
port_info[port{no] .designated_bridge = config->bridge_id;
port_info[poxrt_tnol .designated_port = config->port_id;
#ifdef ESTP
/**H*  ESTP-.! peer cluster identifiers **/
ilf {(group_number [port_no] != Zero)
{ /* 12.6.2.3 *

port_info[port_no] .peer_new_cluster_id config->new_cluster_id;
port_info[port_no] .peer_old_cluster_id = config->o0ld_cluster_id;
}
#endif

start_message_age_timer (port_no, config->message_age); /* (4.6.2.3.2) */
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record_config_timeout_values (config) /* 12.6.3 (4.6.3) */
Config _bpdu *config;
{

bridge_info.max_age = config->max_age; /* (4.6.3.3) */

bridge_info.hello_time = config->hello_time;
bridge_info.forward_delay = config->forward_delay;
bridge_info.topology_change = config->topology_change;

#ifdef ESTP
/**** ESTP : if root port is a subgroup port **/

if (group_number [bridge_info.root_port] != Zero)
{

group_infol[group_number [bridge_info.root_portl].reclustering_delay

= conftig->recluster_delay; 7% 12.6.3.3 /
#enéif
}
corjfig_bpdu_generation() /* 12-.6.4 (4.6.4) [/
{ Int port_no;
for (port_no = One; port_no <= No_of_ports; port_no+#\“/* (4.6.4.3) k/
( if ( designated_port (port_no) /* (4.6.4.3) k/
%gort_info[port_no].state = Disabled)
( )
transmit_config(port_no); /* (4.6.4.3) I/
} /* (4.6.1.2) -/

/* where */

Boolean designated_pont|(port_no)
Int port_no;
{
return ( ( spert_infol[port_no].designated_bridge
== bridge_info.bridge_id

( port_info[port_no].designated_port
== port_info[port_no].port_id

}
regly(port_no) /* 12.6.5 (4.6.5) [/
Int port_no;
{
transmit_config(port_no) ; /* (4.6.5.3) *x/
}
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transmit_tcn() /* 12.6.6 (4.6.6) */
{

Int port_no;

port_no = bridge_info.root_port;
tcn_bpdu[port_nol.type = Tcn_bpdu_type;

#ifdef ESTP
/***%x  ESTP : add cluster id **/

if (group_number [port_no] != Zero)
tcen_bpdu[port_no].cluster_id /* 12.6.6.3 c) */
= group_info[group_number[port_no]].current_clusterﬂid;
#endif
dend_tcn_bpdu (port_no, &tcn_bpdulbridge_info.root_port]);/* (4.6.6.3) b,
}
/* where
send_tcn_bpdu (port_no, bpdu)
Int port_no;
Tcn_bpdu *bpdu;
is a pseudo-implementation specific routine whichhtransmits
the bpdu on the specified port within the specifi€d time.
*/
configuration_update() /* 12.6.7 (4.6.7) *
{
foot_selection(); /* (4.6.7.3.1) *
/* (4.6.8.2) *
designated_port_selection(); /* (4.6.7.3.2)
/* (4.6.9.2) *
#ifdef ESTP
/**1* ESTP : select cluster membership **/
¢luster_selection(); /* 12.6.7.3 *
/* 12.6.17.2 *
#endif
}
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root_selection() /* 12.6.8 (4.6.8) */
{

Int root_port;
Int port_no;

root_port = No_port;

for (port_no = One; port_no <= No_of_ports; port_no++) /* (4.6.8.3.1)
{
if ( ( (!designated_port(port_no))
&&
(port_info[port_no].state != Disabled)
&&

(port_infolport_no] .designated_root < bridge_info.bridge_id)

( (root_port == No_port)

( port_info[port_no].designated_root

( port_info[port_no].designated_root
== port_info[root_port].designated_xoot

( ( ( port_info([port_no].designated_cost
+ port_info[port_no].pathyseost

)

( port_info[root_port]\designated_cost
+ port_info[root<{port].path_cost
) /* (4.6.8.3.1(2))

( ( port_infol[port_no].designated_cost
+ port_info[port_no] .path_cost

port_info[root_port].designated_cost
+ port_info[root_port].path_cost

( ( port_info[port_no].designated_bridge
< port_info[root_port].designated_bridge
/* (4.6.8.3.1(3))

( port_infol[port_no].designated_bridge
== port_info[root_port].designated_bridge

&&
( ( port_infol[port_no].designated_port
< port_info[root_port].designated_port

< port_info[root_port].designated_root /* (4.6.8.3.1(1))

/ (4.0.0.3.1L(&))

( port_info[port_no].designated_port

*/

*/

*/

*/

*/

== port_info[root_port].designated_port

( port_infol[port_no].port_id
< port_info[root_port] .port_id
) /* (4.6.8.3.1(5))

Copyright © 1998 |IEEE. All rights reserved.
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{
root_port = port_no;
}
}
bridge_info.root_port = root_port; /* (4.6.8.3.1) */
if (root_port == No_port) /* (4.6.8.3.2) */
{
bridge_info.designated_root = bridge_info.bridge_id;
/* (4.6.8.3.2(1)) */
bridge_info.root_path_cost = Zero; /* (4.6.8.3.2(2)) */
}
ellse /* (4.6.8.3.3) ¥
{
bridge_info.designated_root = port_info[root_port].designated_root;
/* (4.6.8.3.3(1y) *
bridge_info.root_path_cost = ( port_info[root_port] .designated_cost
+ port_infol[root_port] .path_cest
) ; /* (4.60843.3(2)) *
}
}
desijgnated_port_selection() /* 12.6.9 (4.6.9) *
{
Int port_no;
flor (port_no = One; port_no <= No_of_ports; pott_no++) /* (4.6.9.3) *
{
if ( designated_port (port_no) /* (4.6.9.3.1) *
I
(
port_info[port_no] .designdted_root
= bridge_info.designated root /* (4.6.9.3.2) *
)
Il
( bridge_info.root_path_cost
< port_infol[portino] .designated_cost
) /* (4.6.9.3.3) *
[
( ( bridgef(info.root_path cost
== port_info[port_no].designated_cost
)
&&
( ( (" bridge_info.bridge_id
< port_info[port_no].designated_bridge
) /* (4.6.9.3.4) *
|
( ( bridge_info.bridge_id
== port_info[port_no].designated_bridge
)
S &
( port_infolport_no].port_id
<= port_info[port_no].designated_port
) /* (4.6.9.3.5) */
) ) ) )
{
become_designated_port (port_no) ; /* (4.6.10.3.2.2) */
}
}
}
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ome_designated_port (port_no) /* 12.6.10(4.6.10) */
port_info[port_no].designated_root = bridge_info.designated_root;
/* (4.6.10.3.1) */

port_info[port_no] .designated_cost = bridge_info.root_path_cost;
/* (4.6.10.3.2) */

port_info[port_no] .designated_bridge = bridge_info.bridge_id;
/* (4.6.10.°

w
w
~

*/

port_info[port_no].designated_port = port_info[port_no] .port_id;
/* (4.6.10.3.4) */
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port_state_selection() /* 12.6.11 (4.6.11) */
{

Int port_no;

for (port_no = One; port_no <= No_of_ports; port_no++)

{
#ifdef ESTP
/**** ESTP : no port-state change during reclustering delay **/

Int group_no = group_number [port_no];

if ( (group_no != Zero)
&& /* 12.6.11.3 */
(group_info[group_no] .reclustering_state == Reclustering)
)
{1}
else if (port_no == bridge_info.root_port) /* (4.6.11.3.1) &
#elde
if (port_no == bridge_info.root_port) /* (4.6.11.3.1) *
#endif
{
port_info[port_no].config_pending = False; /* (4.6231.3.1(1))~*

port_info[port_no].topology_change_acknowledge = False;

make_forwarding (port_no) ; LA 04.6.11.3.1(2))*
;lse if (designated_port (port_no)) /* (4.6.11.3.2) *
{ stop_message_age_timer (port_no) ; /* (4.6.11.3.2(1))*
make_forwarding (port_no) ; /* (4.6.11.3.2(2))*
;lse /* (4.6.11.3.3) *
{ port_info[port_no].config_pendind<'s)False; /* (4.6.11.3.3(1))*

port_info[port_no].topology_change_acknowledge = False;

#ifdef ESTP
/**41* ESTP : alternate ports **/

if ( (group_no == Zero) /* 12.6.11.3 a) *
N
isolated_in(group_no) /* 12.6.11.3 b)2)*/
I
isolated_ailternate_vp (port_no) /* 12.6.11.3 b)2) *

)
make_blocking (port_no) ;
else
make_#forwarding (port_no) ;
#elge
make_‘blocking (port_no) ; /* (4.6.11.3.3(2))*
#endif
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make_forwarding (port_no) /* 12.6.12 (4.6.12) */
Int port_no;
{
if (port_info[port_no].state == Blocking) /* (4.6.12.3) */
{
set_port_state(port_no, Listening); /* (4.6.12.3.1) */
start_forward_delay_timer (port_no) ; /* (4.6.12.3.2) */
}
}
make_blocking (port_no) /* 12.6.13 (4.6.13) */
Int port_no;
{
if ( (port_info[port_no].state != Disabled)
&&
(port_info[port_no] .state != Blocking)
) /* (4.6.1303) */
{
if ( (port_infol[port_nol].state == Forwarding)
|
(port_info[port_no].state == Learning)
)
{
topology_change_detection() ; /* (4.6.13.3.1) */
/* (4.6.14.2.3) */
}
set_port_state (port_no, Blocking); /* (4.6.13.3.2) */
stop_forward_delay_timer (port_no); /* (4.6.13.3.3) */

/* where */

set_port_state(port_no, state)
Int port_no;
State state;
{
port_info[port_no].state = state;

}
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topology_change_detection() /* 12.6.14 (4.6.14) */
if (root_bridge()) /* (4.6.14.3.1) */
{ bridge_info.topology_change = True; /* (4.6.14.3.1(1))*/
start_topology_change_timer () ; /* (4.6.14.3.1(2))*/
}
else if (bridge_info.topology_change_detected == False) /* (4.6.14.3.2) */
{ transmit_tcn(); /* (4.6.14.3.2(1))*/
start_tcn_timer(); /* (4.6.14.3.2(2))*/

bfidge_info.topology_change_detected = True; /* (4.6.14.3.3) d
}
topoflogy_change_acknowledged () /* 12.6.15(4.6.15) *
{
blridge_info.topology_change_detected = False; /* (4.6.15.3.1) *
skop_tecn_timer () ; £% (4.6.15.3.2) *
}
acknpbwledge_topology_change (port_no) /* 12.6.16 (4.6.16) *
Int port_no;
{
pprt_infol[port_no].topology_change_acknowledge/= True; /* (4.6.16.3.1) *
tlransmit_config(port_no); /* (4.6.16.3.2) *
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#ifdef ESTP

/**** ESTP : cluster-membership functions **/
cluster_selection() /* 12.6.17
( Int group_no;
for (group_no = One; group_no <= No_of_groups; group_no++)
{ /* 12.6.17.3, 7.6.2.4

Group_data *group = & group_infol[group_no]l;
if (group_number[bridge_info.root_port] == group_no)
group->new_cluster_id /* 7.6.2.4.1 a)
= port_info[bridge_info.root_port] .peer_new_cluster_id;

ANSVI/IEEE Std 802.1G, 1998 Edition

*/

*/

*/

else 1f (isolated_in(group_no))
group->new_cluster_id = null_cluster_id; /* 7.6.2.4.1 c)

else if (bridge_addresses_match(bridge_info.bridge_id,
group->current_cluster_id))
group->new_cluster_id = group->current_cluster_id; /* 7.6274.1 b)l)

else if (bridge_addresses_match(bridge_info.bridge_id,
group->new_cluster_id))
; /* no action, new cluster id is OK as it is: 7.6.2.4.1 b)2)

else /* 7.6.2.4.1 b)3)
group->new_cluster_id = create_cluster_id(greup/no);

if ( (group->new_cluster_id != group->current,_cluster_id)
&&
(group->reclustering_state != Reclustering)
) /* 7.6.2.4.2
{
group->reclustering_state = Reclustering; /* 7.6.2.4.2 a)l)
if (primary_bridge(group_no))
set_reclustering_delay (greup) ; /* 7.10.5 (2)
start_reclustering_delay_timér (group_no) ; /* 7.6.2.4.2 a)2)
}
/* where

Boolean bridge_‘addresses_match(bridge_id, cluster_id)
Identifier @ort_no;
IdentifierN¢luster_id;

is a pseudo-implementation specific routine which compares
the bridge-address components of its arguments.

*

/* and

[* /

*/

*/
*/

Identifier create_cluster_id(group_no)
Int group_no;

is a pseudo-implementation specific routine which creates a new
cluster identifier value for the group.

*/

Copyright © 1998 IEEE. All rights reserved.
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#define No_cluster 0
#define Same_cluster 1
#define Different_cluster 2

cluster_resolution (group_no) /* 12.6.18, 7.6.5 */
Int group_no;
{

Group_data *group = & group_info[group_no];

if (group->new_cluster_id == null_cluster_id)

{ /* 7.6.5 a) */

group->reclustering_state = Stable;

group->0ld_cluster_id = null_cluster_id;

group->current_cluster_id = null_cluster_id;
cluster_port_state_selection(group_no, No_cluster); /* 12.6.19.2 *

dlse if (group->new_cluster_id == group->current_cluster_id)

/* 7.6.5 b) *
group->reclustering_state = Stable;
group->o0ld_cluster_id = group->current_cluster_id;
cluster_port_state_selection(group_no, Same_cluster); /* 12\6.19.2 *

dlse if (!primary_bridge (group_no)
&&
(port_info[bridge_info.root_port].peer_old_cluster_id
= group->current_cluster_id)
)
/* 7.6.5 c) *
group->reclustering_state = Stable;
group->0ld_cluster_id = group->new_cluster_d4d;
group->current_cluster_id = group->new_cldster_id;
cluster_port_state_selection(group_no, Different_cluster) ;
/* 12.6.19.2 *

glse

/* 7.6.5 4d) *
if (primary_bridge(group_no)) set’reclustering_delay (group) ;
group->reclustering state = Overlap;
group->0ld_cluster_id = group=>current_cluster_id;
group->current_cluster_id~= group->new_cluster_id;
cluster_port_state_selection(group_no, Same_cluster); /* 12.6.19.2 *
start_reclustering_delay timer (group_no) ;
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Int group_no;

Int no_same_diff;

{

Int port_no;
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/* 12.6.19, 7.6.6 */

for (port_no = One; port_no <= No_of_ports; port_no++)
{ /* 12.6.19.3 *x/
if (group_number [port_no] == group_no)
{ /* 12.6.19.3 a) */
if (designated_port(port_no))
stop_message_age_timer (port_no) ; /* 12.6.19.3 aj)2) */
else
{ /* 12.6.19.3 a)l) */
port_info[port_nol.config_pending = False;
port_info[port_no]l.topology_change_acknowledge = False;
}
if (no_same_diff == No_cluster)
make_blocking (port_no) ; /* 12.6.19.3.D) */
else if (no_same_diff == Same_cluster)
{ /* 12.6.19.3 c) */
if (isolated_alternate_vp (port_no))
make_blocking (port_no) ; /* 12£6719.3 c)1) |*/
else
make_forwarding {port_no) ; /% 12.6.19.3 c)2) |*/
}
else /* 12.6.19.3 d) *x/
{
if (isolated_alternate_vp (port_no))
make_blocking (port_no) ; /* 12.6.19.3 d)1) |*/
else
{ /* 12.6.19.3 d)2) [|*/
port_info[port_no].state = Listening;
stop_forward_delay_timer (poxt_no) ;
start_forward_delay_timerport_no) ;
}
}
}
}

#uhdef No_cluster
#uhdef Same_cluster
#uhdef Different_clustet

clpister_confirmation (group_no)
Ing group_no;

Int portino;

Groupsdata *group = & group_infol[group_nol;

/* 12.6.20, 7.6.7 (*/

gfoup->reclustering_state = Stable; /* 7.6.7 */

gréup->0ld_cluster_id = group->current_cluster_id; /* 7.6.7 */

for (port_no = One; port_no <= No_of_ports; port_no++)

( if ( (group_number [port_no] == group_no)

Tisolated_alternate_vp(port_no))
;ake_blocking(port_no); /* 7.6.7 c) */

: }
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set_reclustering_delay (group) /* 7.10.5 (2) */
Group_data *group;
{

Time rc_delay_limit = bridge_info.forward delay - One_Second;

if (group->primary_reclustering_delay <= rc_delay limit)
group->reclustering_delay = group->primary_reclustering_delay;
else
group->reclustering_delay = rc_delay_limit;

Boolean isolated_in(group_no)
Int group_no;

{

Int port_no;

-

f (group_number [bridge_info.root_port] == group_no)
return (False) ;

flor (port_no = One; port_no <= No_of_ports; port_no++)
if ( (group_number [port_no] == group_no)
&&
designated_port (port_no)
)
return(False) ;

rleturn (True) ;

Boollean isolated_alternate_vp (port_no)
Int |port_no;

Jroup_data *group = & group_info[group_number[port_no]ll;

idf ( (port_kind[port_no] == Indovirt_port)
& &
(group->current_clustefyid != port_info[port_no] .peer_new_cluster_id)
&&
(group->current_cldster_id != port_info[port_no] .peer_old_cluster_id)

)

return (True) ;

dlse

return(local knowledge_says_isolated(port_no));

/* where

Boolean local_knowledge_says_isolated(port_no)
Int port_no;

is a pseudo_implementation_specific routine which returns True if
there is local knowledge available that the port is isolated in
its group, and returns False otherwise.

*/

#endif
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received_config_bpdu(port_no, config) /* 12.7.1 (4.7.1) */
Int port_no;
Config_bpdu *config;
{
Boolean root;
root = root_bridgel();
if (port_infol[port_no].state != Disabled)
{
if (supersedes_port_info(port_no, config)) /* 12.7.1 a) */
{ /* (4.6.2.2) */
record_config_information(port_no, config); /* (4.7.1.1.1) f/
/* (4.6.2.2) r/
configuration_update() ; /* (4.7.1.1.2]) r/
/* (4.6.7.2.1) -/
port_state_selection(); /* (4.7.1.7)3) I/
/* (4.6.101.2.1) r/
if ((!'root_bridge()) && root) /* (4~7.1.1.4) I/
{
stop_hello_timer () ;
if (bridge_info.topology_change_detected) /* (4.7.1.1.5) r/
{
stop_topology_change_timer () ;
transmit_tcn() ; /* (4.6.6.1) I/
start_tcen_timer () ;
}
}
if (port_no == bridge_info.ndot_port)
{
record_config_timeoutvalues (config); /* (4.7.1.1.6) I/
/* (4.6.3.2) -/
config_bpdu_generation() ; /* (4.6.4.2.1) </
if (config->topology_change_acknowledgment) /* (4.7.1.1.7)  /
{
topology *¢hange_acknowledged() ; /* (4.6.15.2) /
}
}
}
else if (designated_port (port_no)) /* 12.7.1 b) -/
{
replVy (port_no) ; /* (4.7.1.2.1) I/
} /* (4.6.5.2) */
}
}
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received_tcn_bpdu(port_no, tcn) /* 12.7.2 (4.7.2)

Int port_no;
Tcn_bpdu *tcn;
{
if (port_info[port_no].state != Disabled)
{
#ifdef ESTP
/***x* ESTP : check received cluster_id on subgroup port **/

if ( (designated_port (port_no))
&&
( (group_number [port_no] == 0) /*
Il
(tecn->cluster_id /*

)

#elde
if (designated_port (port_no))
#endif
{
topology_change_detection() ; /*
/*
acknowledge_topology_change (port_no) ; /%
} /*
X
}
hello_timer_expiry () /*
{
gdonfig bpdu_generation() ; /*

dtart_hello_timer();

12.7.2 a)

12.7.2 b)

12.

(4.

[e)REN e\ | N}

== GrOUp_inTolgroup _NUmMber [POTT_TI0T . CUrTent_cluster_—1a)

2.1)
.14.2.1)
.2.2)
.16.2)

.3 (4.7.3)

.4.2.2)

LOCAL AND METROPOLITAN AREA NETWORKS—

*/

*/

*/

* % ok %
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message_age_timer_expiry (port_no) /* 12.7.4 (4.7.4) */
Int port_no;
{
Roolean root;
root = root_bridge();
become_designated_port (port_no) ; /* (4.7.4.1) *x/
/* (4.6.10.2.1) */
configuration_update() ; /* (4.7.4.2) */
/* (4.6.7.2.2) */
port_state_selection(); /* (4.7.4.3) */
/* (4.6.11.2.2) */
if ((root_bridge()) && (!root)) /* (4.7.4.4) */
{
bridge_info.max_age = bridge_info.bridge_max_age; /* (4.7.4.4.,1Y */
bridge_info.hello_time = bridge_info.bridge_hello_time;
bridge_info.forward_delay = bridge_info.bridge_forward_delay;
topology_change_detection() ; /* (A0774.4.2) */
/*p(4r6.14.2.4) */
stop_tcn_timer () ; f* (4.7.4.4.3) */
config_bpdu_generation() ; 7* (4.7.4.4.4) */
/* (4.6.4.4.3) */
start_hello_timer();
}
}
fofward_delay_timer_expiry (port_no) /* 12.7.5 (4.7.5) [*/
Ing port_no;
{
if (port_info([port_no].state == Listéning) /* 12.7.5.1 */
{
set_port_state (port_no, Learning); /* (4.7.5.1.1) */
start_forward_delay_ timer{port_no) ; /* (4.7.5.1.2) */
}
else if (port_info[potrtino].state == Learning) /* 12.7.5.2 */
{
set_port_state(port_no, Forwarding) ; /* 12.7.5.2(a) */
if (designdted_for_some_port()) /* 12.7.5.2(b) */
{
topolegy_change_detection() ; /* 12.6.14.2(b) */
}
}
}
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/* where */

Boolean designated_for_some_port ()

{
Int port_no;
for (port_no = One; port_no <= No_of_ports; port_no++)
{
if ( port_info[port_no].designated_bridge
== bridge_info.bridge_id
)
{
return (True) ;
}
}
return(False) ;
}
ten) timer _expiry () /* L2V7.6 (4.7.6) H/
{
transmit_tcn(); /¥ N4.7.6.1) A/
start_tcn_timer () ; /* (4.7.6.2) H/
}
topplogy_change_timer_expiry() /* 12.7.7 (4.7.7) ¥/
{
bridge_info.topology_change_detected = Ealse; /* (4.7.7.1) N/
bridge_info.topology_change = False; /* (4.7.7.2) A/
}
holfl_timer_expiry (port_no) /* 12.7.8 (4.7.8) %4/
Int| port_no;
{
i f (port_info[port_no].config_pending)
(
transmit_config(port o) ; /* (4.7.8.1) 1/
/* (4.6.1.2.3) 4/
}
#ifpef ESTP
/**k*  ESTP : end”of reclustering delay or overlap period **/
recllustering{delay_timer_expiry(group_no) /* 12.7.9 1/
Int| groupsno;
{
i £/ (group_info[group_no] .reclustering_state == Reclustering)
¢luster_resolution (group_no) ; /* 12.6.18 1/
else
cluster_confirmation(group_no) ; /* 12.6.20 */
}
#endif
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Int port_n

{
become_designated_port (port_no) ; /* 12.8.1 d)1) */
set_port_state(port_no, Blocking); /* 12.8.1 d)2) *x/

oOrtC

port_info[port_no].topology_change_acknowledge = False;

/* 12.8.1 d)3) */
port_info[port_no].config_pending = False; /* 12.8.1 d)3) */
stop_message—_age_timer (port na): * 12.8.1 d)4) x
stop_forward_delay_timer (port_no) ; /* 12.8.1 4)4) w0
stop_hold_timer (port_noj; /* 12.8.1 ay4) =y

#ifdef ESTP

/**4* ESTP : initialize peer cluster id’'s **/
if (group_number[port_no] != 0)

{ /AA12.8.1
port_info[port_no) .peer_new_cluster_id = null_cluster_id;
port_info[port_no].peer_old_cluster_id = null_dluster_id;

#endif

#ifdef ESTP
/**f* ESTP : initialize group information\"**/

initialize_group (group_no) /* 12.8.1 e) *
Int group_no;

Int port_no;
Group_data *group = & gvoup_info[group_no];

group->reclustering.state = Stable; /* 12.8.1 e)1) *
stop_reclustering_delay_timer (group_no) ; /* 12.8.1 e)2) *
set_reclustering ‘delay(group) ; /* 12.8.1 e)3) *
group->new_cluster_id = null_cluster_id; /* 12.8.1 e)4)i) *
for (port_no)= One; port_no <= No_of_ports; port_no++)
{
if « (group_number [port_no] == group_no)
& &
(port_info[port_no].state != Disabled)
)
{ /* 12.8.1 e)4)ii) *
group->new_ cluster id = create cluster id(group no);
break;
}
}
group->current_cluster_id = group->new_cluster_id; /* 12.8.1 ed) */
group->0ld_cluster_id = group->new_cluster_id; /* 12.8.1 e4) */
}
#endif
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enable_port (port_no) /* 12.8.2 (4.8.2)
Int port_no;
{
initialize_port (port_no);
#ifdef ESTP
/****% ESTP : cluster selection needed on enabling a subgroup port */
if (group_number[port_no] != 0) cluster_selection(); /* 12.8.2
#endif
port_state_selection(); /* (4.8.2.7)
}
dipable_port (port_no) /* 12.8.3 (4.8(8Y
Ink port_no;
s
1
Boolean root;
root = root_bridgel() ;
become_designated_port (port_no) ; f*(4.8.3.1)
set_port_state(port_no, Disabled); 7* (4.8.3.2)
port_info[port_no].topology_change_acknowledge = FailSe; /* (4.8.3.3)
port_info[port_no].config_pending = False; /* (4.8.3.4)
stop_message_age_timer (port_no) /* (4.8.3.5)
stop_forward_delay_timer (port_no) ; /* (4.8.3.6)
configuration_update() ;
port_state_selection() ; /* (4.8.3.7)
if ((root_bridge()) && (!root)) /* (4.8.3.8)
{
bridge_info.max_age =(b¥idge_info.bridge_max_age; /* (4.8.3.8.1)
bridge_info.hello_timé = bridge_info.bridge_hello_time;
bridge_info. forwdrd:delay = bridge_info.bridge_forward_delay;
topology_change, detection() ; /* (4.8.3.8.2)
stop_ten_gtimer () ; /* (4.8.3.8.3)
config bpdu_generation() ; /* (4.8.3.8.4)
start_hello_timer();
}
}

Copyright © 1998 |EEE. All rights reserved.
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set_bridge_priority(new_bridge_id) /* 12.8.4 (4.8.4) */
Identifier new_bridge_id; /* (4.8.4.1) */
{

Boolean root;
Int port_no;

root = root_bridge();

for (port_no = One; port_no <= No_of ports; port_no++) /* (4.8.4.2) */
{
if (designated_port(port_no))
{
port_info[port_no].designated_bridge = new_bridge_id;
}
}
btridge_info.bridge_id = new_bridge_id; /* (4.8.4.3) */
cpnfiguration_update () ; /* (4.8.4.4) */
pprt_state_selection(); /* (4.8.4.5) */
if ((root_bridge()) && (!root)) /* (4%874.6) */
{
bridge_info.max_age = bridge_info.bridge_max_age; ¥ ,(4.8.4.6.1) */
bridge_info.hello_time = bridge_info.bridge_hello_timey
bridge_info.forward_delay = bridge_info.bridge_forward delay;
topology_change_detection() ; /* (4.8.4.6.2) */
stop_ten_timer () ; /* (4.8.4.6.3) * /)
config_bpdu_generation(); /* (4.8.4.6.4) * /]
start_hello_timer();
}
}
set_port_priority(port_no, new_port_id) /* 12.8.5 (4.8.5) *
Int port_no;
Port| id new_port_id; /* (4.8.5.1) *
{
iff (designated_port (portf_no)) /* (4.8.5.2) *
{
port_info[portSnol.designated_port = new_port_id;
}
pprt_info[pert.‘nol .port_id = new_port_id; /* (4.8.5.3) *
ilff ( ( _bnidge_info.bridge_id /* (4.8.5.4) *
== port_info[port_no].designated_bridge
)
& &
L e A £ L = 1 e |
—peort—infelport—ret—port—d
< port_info[port_no] .designated_port
)
)
{
become_designated_port (port_no) ; /* (4.8.5.4.1) */
port_state_selection() ; /* (4.8.5.4.2) */
}
}

154 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=f5d93023960bcfbb358c020ed6f95fc6

ISO/IEC 15802-5 : 1998(E)

COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSI/IEEE Std 802.1G, 1998 Edition
set_path_cost(port_no, path_cost) /* 12.8.6 (4.8.6) */
Int port_no;
Cost path_cost;
{
port_info[port_nol].path_cost = path_cost; /* (4.8.6.1) */
configuration_update() ; /* (4.8.6.2) */
port_state_selection(); /* (4.8.6.3) */
}
/** pseudo-implementation specific timer running support **/
tidk ()
{
Int port_no;
#ifldef ESTP
#*4** ESTP : add awareness of groups **/
Int group_no;
#erjldif
if (hello_timer_expired())
{ hello_timer_expiry();
}
if (tcn_timer_expired())
{ tcn_timer_expiry();
}
if (topology_change_timer_expired())
{ topology_change_timer_expiry();
}
for (port_no = One; port_no <= No_dfiports; port_no++)
{
if (forward_delay_timer_expired(port_no))
{
forward_delay_timer_expilry (port_no) ;
}
if (message_age_timer expired(port_no))
{
message_age_timer_expiry(port_no);
}
if (hold_timex~expired(port_no))
{
hold_timer_expiry(port_no);
}
}
#ifdef ESTP
/*1*% \ESTP : reclustering delay timer **/
for—(group o = e, group o <= No—of—groups,—group—rro++}
{
if (reclustering delay_timer_expired(group_no)
{
reclustering_delay timer_expiry(group_no) ;
}
}
#endif
}
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/* where */

start_hello_timer ()
{ hello_timer.value = (Time) Zero;
hello_timer.active = True;

}

stop_hello_timer ()
{ hello_timer.active = False;

}

Boolean hello_timer_expired()

{ if (hello_timer.active && (++hello_timer.value >= bridge_info.hello_time))
hello _timer.active = False;

return (True) ;

Heturn (False) ;

}

stagt_tcn_timer ()

{ 4dcn_timer.value = (Time) Zero;
fcn_timer.active = True;

}

stopg_tcn_timer ()
{ fYcn_timer.active = False;

Boolean tcn_timer_ expired()

{ 41f (tcn_timer.active && (++tcn_timer.value >=
bridge_info.bridge_hello_time))

tcn_timer.active = False;

return (True) ;

feturn(False) ;

staft_topology_change_timer ()
{ topology_change_timer.value = _(Time) Zero;
topology_change_timer.active~s True;

stop_topology_change_timer\()
{ fopology_change_timersactive = False;

Boolean topology .ehange_timer_expired()
{ 1f ( topology_ ‘change_timer.active
&& ( ++topology_change_timer.value
>= bridge_info.topology_change_time
)
)
topology_change_timer.active = False;
return (True) ;

return (False) ;
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Int port_no;
Time message_age;

{ message_age_timer[port nol.value = message_age;
message_age_timer {port_no].active = True;

}

stop_message_age_timer {port_no)

Int port_no;
{ message_age_timer[port_no].active = False;
3

Boolean message_age_timer_expired(port_no)
Int port no:

{ |if (message_age_timer [port_no].active &
(++message_age_timer[port_no].value >= bridge_info.max_age))
{ message_age_timer[port_no].active = False;

ot n (M )

1a) .
returniyirue; ;

return(False) ;

[

sthrt_forward_delay_ timer (port_no)

Infg port_no:;

{ | forward_delay_timer[port_no].value = Zero;
forward_delay_timer[port_no].active = True;

stpp_forward_delay_timer (port_no)
Ing port_no;
{ | forward_delay_timer[port_n

cimer | 1

Boplean forward_delay_ timer_expired (portXno)

Ing port_no;

{ |if (forward_delay_timer[port_no].&active &&
(++forward_delay_ timer [port_wio] .value >= bridge_info.forward_delay))

{ forward_delay_timer [port_mn@] .active = False;
return (True) ;

}

return(False) ;

sthprt_hold_timer (port.no)

Infg port_no;

{ | hold_timer[pont o] .value = Zero;
hold_timer [pbrt no].active = True;

stpp_holdrtimer (port_no)
Ink port.ine;
{ | ho¥d_ timer [port_no] .active = False;

}

Boolean hold_timer_expired(port_no)
Int port_no;
{ if (hold_timer[port_no].active &&
(++hold_timer [port_no].value >= bridge_info.hold_time))
{ hold_timer [port_no].active = False;
return (True) ;
}

return(False) ;
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#ifdef ESTP
/*x**x ESTP : reclustering delay timers **/

start_reclustering_delay_timer (group_no)

Int group_no;

{ reclustering_delay_timer[group_no].value = Zero;
reclustering_delay_timer [group_no].active = True;

}

stop_reclustering_delay_timer (group_no)
Int group_no;
{ reclustering_delay_timer[group_no].active = False;

}

Boollean reclustering_delay_timer_expired(group_no)
Int |group_no;
{ if (reclustering_delay_timer[group_no].active &&
(++reclustering_delay_timer [group_no] .value

>= group_info[group_no] .reclustering_delay))
reclustering_delay_timer[group_no].active = False;
return (True) ;

deturn (False) ;

#endif
/** |pseudo-implementation specific transmit routines,  *¥7

#ing¢lude "transmit.c"
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Annex A
(normative)

PICS proforma?

A.l Introduction

Th¢ supplier of a protocol implementation which is claimed to conform to ISO/IEC 15802<5: 1998
corpplete the following Protocol Implementation Conformance Statement (PICS) proforma.

shall

A ¢ompleted PICS proforma is the PICS for the implementation in question. The PICS is a statement of
whijch capabilities and options of the protocol have been implemented. The’ PICS can have a numbg¢r of

usgs, including use

through oversight.

provided by the standard PICS proforma.

possibility of interworking with anothef implementation (note that, while interworking can nev
guaranteed, failure to interwork can'0ften be predicted from incompatible PICS’s).

conformance of the implementation.

- By the protocol implementor, as a checklist to reduce the risk-of failure to conform to the stanflard

4+ By the supplier and acquirer—or potential acquirer-=0fthe implementation, as a detailed indicgtion
of the capabilities of the implementation, statedrelative to the common basis for understanding

+ By the user—or potential user—of thé& implementation, as a basis for initially checking the

br be

1~ By aprotocol tester, as the basis for selecting appropriate tests against which to assess the claim for

A2 Abbreviations'and special symbols

A.R.1 Status.symbols

M mandatory

(0] optional

O.p optional, but support of at least one of the group of options labeled by the same numeral  is
reaired

X prohibited

pred: conditional-item symbol, including predicate identification: see A.3.4

= logical negation, applied to a conditional item’s predicate

ICopyright release for PICS proformas: Users of this International Standard may freely reproduce the PICS proforma in this annex so

that it may be used for its intended purpose and may further publish the completed PICS.
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A.2.2 General abbreviations

ESTP Extended Spanning Tree Protocol

N/ A not annlicahle

AN UL uyyllvuulv .

PICS Protocol Implementation Conformance Statement

[FDDI] reference to ISO 9314-2: 1989

A_3 Instructions for compieting the PICS proforma

A.3.1 General structure of the PICS proforma

The |first part of the PICS proforma, Implementation identification and protocol summary, isHte’|be
completed as indicated with the information necessary to identify fully both the suppliet~and the
implpmentation.

The nain part of the PICS proforma is a fixed-format questionnaire, divided into severahsubclauses, egch

cont.

ining a number of individual items. Answers to the questionnaire items are, fobe provided in

rightimost column, either by simply marking an answer to indicate a restricted cheice (usually Yes or Np),

~+ L.
oL v

choi

Eachi

be a

c

antaring o valiia ~r o + £ 1 Ngte that th 1
entering a vaiic Or a Sei Of rangc oI vaiucs. (UNGIC tnatl uicit aré somc items where two or m

es from a set of possible answers can apply: all relevant choices are to,be marked.)

the thain body of this International Standard. The remaining columns record the status of the item (whet
support is mandatory, optional, or conditional), and provide the space for the answers; see aiso A.3.4.

A s
Add

ipplier may also provide, or be required to previde, further information, categorized as eit
tional Information or Exception Information. When present, each kind of further information is to

proviided in a further subclause of items labeled Ai'er Xi respectively for cross-referencing purposes, wh
i is gny unambiguous identification for the item~(¢.g., simply a numeral); there are no other restrictions
its fgrmat and presentation.

Ac
Prot

NOT]

mpleted PICS proforma, including any Additional Information and Exception Information, is
bcol Implementation Conformatien Statement for the implementation in question.

desctiibe all such configuratiens:* However, the supplier has the choice of providing more than one PICS, each cover]

somg

the information.

A3

2 Additional Information

Itemis . 6f Additional Information allow a supplier to provide further information intended to assist in

inter

PRICS

item is identified by an item reference in the first column; the second column contains the question to
iswered; the third column contains the reference or references t0_the material that specifies the item| in

her

her
be
bre
on

he

E—Where an implementation‘is capable of being configured in more than one way, a single PICS may be ablg to

ng

subset of the implementation’s configuration capabilities, in case that makes for easier and clearer presentatior] of

he

tots £ il | T 41t dad tad thot ] 41t MIEN liad =1 DL
TUTAtIUIT UT UHIU T IO U U S TTOT T IO U O CADCUTICU I ar a rar goqaatraty — w T o Ssup i, —ainaa T T

S

can be considered complete without any such information. Examples might be an outline of the ways in
which a (single) implementation can be set up to operate in a variety of environments and configurations,
or information about aspects of the implementation that are outside the scope of this International Standard
but that have a bearing upon the answers to some items.

References to items of Additional Information may be entered next to any answer in the questionnaire, and

may

160

be included in items of Exception Information.
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A.3.3 Exception Information

It may occasionally happen that a supplier will wish to answer an item with mandatory status (after any
conditions have been applied) in a way that conflicts with the indicated requirement. No pre-printed answer
will be found in the Support column for this: instead, the supplier shall write the missing answer into the
Support column, together with an Xi reference to an item of Exception Information, and shall provide the
appropriate rationale in the Exception item itself.

An implementation for which an Exception item is required in this way does not conform to this
International Standard.

on for the si ion described above is that a defect in this Internationa been

which is expected to change the requirement not met by the implementation.

reflorted, a correction for

AJ3.4 Conditional status
AB.4.1 Conditional items

THe PICS proforma contains a number of conditional items. These are ,items for which both the
applicability of the item itself, and its status if it does apply (mandatory or“optional) are dependent ppon
whether or not certain other items are supported.

Where a group of items is subject to the same condition for applicability, a separate preliminary quefstion
abput the condition appears at the head of the group, with an insfruction to skip to a later point ip the
questionnaire if the “Not Applicable” answer is selected. Otherwise, individual conditional item$ are
indlicated by a conditional symbol in the Status column.

A ponditional symbol is of the form “pred: S”where{pred is a predicate as described in A.3.4.2, and } is a
stdtus symbol, M or O.

—

If [the value of the predicate is true (see A3'4.2), the conditional item is applicable, and its status is
indlicated by the status symbol following thepredicate; the answer column is to be marked in the usual |way.
If the value of the predicate is false, the<{Not Applicable” (N/A) answer is to be marked.

AB.4.2 Predicates
A predicate is one of the following:

h)  An item-reference for an item in the PICS proforma: the value of the predicate is true if the it¢m is
marked asysupported, and is false otherwise.

b) A predicate-name, for a predicate defined (at the end of A.S5) as a Boolean expression constriicted
by combining item-references using the Boolean operator OR: the value of the predicate is tque if
one or more of the items is marked as supported.

c) The logical negation symbol “=” prefixed to an item-reference or predicate-name: the value of the

predicate is true if the value of the predicate formed by omitting the “=” symbol is false, and vice
versa.

Each item whose reference is used in a predicate or predicate definition, or in a preliminary question for
grouped conditional items, is indicated by an asterisk in the Item column.
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Protocol Feature References Status Support
Communications Support
Which MAC types are supported on LAN
norte 1n conformance with the relevant
ports, in conformance with the relevant
MAC Standards?
— —
CSMA/CD, ISO/IEC 8802-3 0.1 Yes LJ L
= e Y o ~ s v.. M M
T'oken Bus, ISO/IEC 8802-4 0.1 Yes LJ L
Token Ring, ISC/IEC 8802-5 0.1 Yes ‘r:l lFf!
FDDI, IS0 9314-2 0.1 Yes LJ U
DQDB, ISO/IEC 8802-6 0.1 Yes [J J
Which types of LAN MAC frames can be
relayed on the virtual ports?
d CSMA/CD 0.2 Yes [J D
e Token Bus 0.2 Yes L [
g v M i
g Token Ring 0.2 Yes LJ 4
e FDDI 0.2 Yes L (L
m m™
qv DQDB 02 Yes LJ UJ
(e
6.133
— Virtual LAN? 0.3 Yes LJ No [J
h? o 2 v M .
- Virtual mesh? 0.3 Yes L] No J
Mixed configuration? 03 Yes [ No [[J
. L FEVIRY A va. 1w [
Is an access priority mechanism supported 5.4e), O Yes L No
across the non-LAN communications? 82.6
s LLC Type 1 supported on the I(AN ports 6.2,6.3, M Yes U1
in conformance with ISO/IEC 8802-27 6.12
Relay and filtering of fiiinde (A.6) 6.5-6.7,8 M Yes [J
R Does the bridge filter, frames with equal 6.7.1,6.7.2 04 Yes L No [
source and destination addresses?
RA Does the bridgemiot filter frames with equal 6.7.1,6.7.2 0.4 Yes [ No [J
source and destination addresses?
* Dogs-the bridge support management of the 6.7.4 O Yes [ No [J
priority of relayed frames?
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Protocol Feature References | Status Support
— P PR s it ZA 2Q £ 0O A oo [
Maintenance of fiitering information (A.7) 6.8,0.9 M Yes LJ
. ] - o ~ S o N
Can the filtering database be read by 6.9 O Yes LJ No UJ
management?
rm mrm
Can static entries be created and deleted? 6.9.1 (0] Yes Ll No ULJ
~ . L g R 02 e [ .
Can static entries be created and deleted in the 6.9.3 O Yes L] No U
permanent database?
Can the bridge be configured to use an 692 O Yes [ No I
arbitrarily chosen value from the specified
TaTge Ut vatues Tor-agetng e
. . . . N 3 o N - A ~ < M £ \NV]
1 | Is filtering information exchanged with other 6.9 O Yes LJ )
remote bridges belonging to the same
group(s)?
group(s)
D Addressing (A.8) 6.12 Yey'Ll
Can the bridge be configured to use 48-bit 6.12 0.5 Yes [ No []
universally administered MAC addresses?
N o - o s ~ v M s M
Can the bridge be configured to use 48-bit 6.12 0.5 Yes LJ No U]
locally administered MAC addresses?
Spanning Tree Algorithm (A.9) 7.3-7.6,7.8 M Yes [
o . . . - a e .. M
Spanning Tree Protocol on LAN ports 7.7,1.9 M Yes LJ
M —
*S) 7.2 0 Yes L] No L
*SH o o Yes L] No L]
*EP1 9,13 N/A L ves L1 No L
o P T e N T N
*EP2 9,13 N/A L Yes LJ No U]
*EP3 0 12 N/A ] vae [ Ng []
Ty 1D N 1OS NG
n s ~ v M1 agn M
B v v Yes uJ INO UL
R o~ TPRA atra 1 < mM '
B} 10 BM:0O | NJA L] Yes LJ o L
Pred e definitions Crlc = G2 OR CGR
efinitions Gs CG2 OR CG3
EPvl = EP2 OR EP3
1 4 frebadn b m s ~A
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ISO/IEC 15802-5 : 1998(E)
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A.6 Relay and filtering of frames

Item Protocol Feature References Status Support

Rme | Are received frames with MAC errors discarded? 6.5 M Yes [J

Rip Are correctly received frames submitted to the 6.5 M Yes [J
learning process?

Rlc Are all frames addressed to LAN ports of the 6.5 M Yes [J
bridge submitted to LLC?

Rud | Are frames of type user_data_frame the only type 6.5,6.6 M Yes [
of frame relayed on LAN ports?

Rnr Are request_with_no_response frames the only 65.66 M Yes [J

frames relayed on LAN ports?

Rql | Are relayed frames queued for transmission only 6.7.1 M Yes [J
under the conditions in 6.7.1?

Rq2 | Is the order of relayed frames of given user 6.7.1,6.7.3, M Yes J
priority between a given pair of MAC addresses 8.2.1
preserved?

Rq3 | Is arelayed frame submitted for transmission only 6.7.3 M Yes [

once to the MAC entity or MAC service support
functions for each port to which it is forwarded?
Rq4 | Are queued frames discarded if a port leaves 6.7.3 M Yes [J
Forwarding state?

Rtd | Is a maximum bridge transit delay enforced? 6.7.8 M Yes [J

Rue | Is the undetected frame error rate greater than that 5.3.1 X No [
achievable by preservation of the FCS where
possible?

Rfp Is the FCS preserved for frames relayed between 54¢g) O Yes [ No [J
ports supporting the same MAC type?

Rpl Is the user priority of relayed frames.preserved 6.7.4 M Yes [
where possible?

Rp2 | Is the user priority set to Outbound User Priority 6.7.4 M Yes [
where appropriate?

Rp3 | Is the access priority, when'sapported, set to the 6.7.4 0.6 Yes ] No[J
user priority?

Rp4 | Is the access priority, when supported, set to the 6.7.4 0.6 Yes (] No [
Outbound Access.Priority?

Rp5 | Can the bridge use the specified default values of 6.7.4 M Yes [J

Outbound Access Priority?

If FBDI-LAN ports are not supported, item CP4,
mark/N/A and continue at item Rpm1: N/A O

Rfd1,|1s an M-UNITDATA indication generated on 5.5, [FDDI] X No UJ
receipt of a valid frame transmitted by the LAN
port’s local MAC entity?

Rfd2 | Is only Asynchronous service used? [FDDI] M Yes [

Rfd3 | On receiving a frame from an FDDI ring for 5.5, [FDDI] (0] Yes [ No [
forwarding, does the bridge set the C indicator?

Rfd4 | On receiving a frame from an FDDI ring for 5.5, [FDDI] (0] Yes [ No [
forwarding, does the bridge leave the C indicator
unaltered?
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I::l‘S /i EEé Std 802:‘:6, 1998 Edition OCAL AND MET AREA NETWORKS—
item Protocol Feature References Support
Rpml | If management of priority is supported, can the 6.7.4 NA L yes [
Outbound User Priority be set to each value in the
range of values specified, for each port?
Rpm?2 | If management of priority is supported, can the 6.7.4 MINA L ves [
Quthound Access Priority be set to each value in
the range of values specified, for each port?
Rpm3 | If management of priority is not supported, is the 6.7.4 Ml A L ves [
Outbound User Priority for each transmission
port set to the specified default value?
Kp1]n4 If management of priority is not supported, is the 6.7.4 M NvA L Yeql
Outbound Access Priority for each transmission
port set to the specified default value?
A.7| Maintenance of filtering information
Item Protocol Feature References Support
Fse Does the filtering database support static entries? 6.9 Yes [J
Fde | Does the filtering database support dynamic entries? 6.9 Yes [J
Fdl Are dynamic entries created and updated if and 6.8y 7.4 Yes [
only if the port state permits?
Fd2 | Are dynamic entries made on receipt of frames 6.8,6.9.2 No [J
with a group source address?
Fd3 | Can a dynamic entry be created that conflicts with 6.8, 6.9 No [J
an existing static entry?
Fd4 | Are dynamic entries removed from the filtering 6.9.2 Yes [
database if not updated for the ageing time’period?
Fd5 | Does the creation of a static entry remove any 6.9 Yes [
dynamic entry for the same address?
Fsfl Does each static entry specify*a MAC address and 6.9.1 Yes [
]2 an outbound port map for‘each inbound port?
F Does each dynamic entry specify a MAC address 6.9.2 Yes [J
and a port number?
Fip Is the filtering database initialized with the entries 6.9.3 Yes [J
contained inthe permanent database?
Ifsstatic entries cannot be created and deleted, item
FMu, mark N/A and continue at item Fma: N/A U
FmsT | Can static entries be made for individual MACT 691 Yes 3
addresses?
Fms2 | Can static entries be made for group MAC addresses? 6.9.1 M Yes [
Fms3 | Can a static entry be made for the broadcast MAC 6.9.1 M Yes [
address?
Fma | Can the bridge be configured to use the default 6.9.2 Yes (] No [J
value recommended for ageing time?
166 Copyright © 1998 IEEE. Al rights reserved.
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A.8 Addressing

ISO/IEC 15802-5 : 1998(E)
ANSVIEEE Std 802.1G, 1998 Edition

Item Protocol Feature References | Status Support
DIl Does each LAN port have a separate MAC 6.12 M Yes [
address?
Dgl Do all BPDUs transmitted on LANs use 6.12,7.2 M Yes [J
the same destination group MAC address?
Dg2 | Do all BPDUs transmitted on LANS use the 6.12,7.2 AUM | NA O Yes O
Bridge Protocol Group Address when
universally administered addresses are used?
DI2 | Is the source MAC address of each BPDU 6.12 M Yes [
transmitted on a LAN the address ol the
transmitting port?
DIu | Is the bridge address a universally 6.12,7.2 M Yes [}
administered MAC address?
Dra Does the bridge relay any frames addressed 6.12 X No UJ
to any of the Reserved Addresses?
IDmp | Is bridge management accessible through 6.12 BM: O | NrATJ Yes [J No [
each LAN port using the MAC address of the
port and the assigned LLC address?
IPmg | Is bridge management accessible through 6.12 BM:O | NA (J Yes [ No [
all LAN ports using the All LANs Bridge
Management Group Address?
Dbp | Is the bridge address the MAC address of 6.12 AU:0 | NA O Yes D No [
port 1?
HDpa | Are group addresses additional to the 6.12 (6] Yes [ No[J
Reserved Addresses preconfigured in the
permanent database?
Dpd | Can the additional preconfigured entries in 6.12 Dpa: O | N/A O Yes [0 No[J
the permanent database be deleted?
Ibbpe | Can a group MAC address be assigned to 7.2 AL:M | NA [ Yes UJ
identify the bridge protocol entity-
Dpi Does each port (LAN port and virtual port) 7.2, M Yes [J
have a distinct identifier? 7.54.1.1
Copyright © 1998 IEEE. All rights reserved. 167
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Item Protocol Feature References Status Su
- - e - ~7 M
Sir Are protocol parameters maintained, and BPDUs 7.7,77.5.3, M es LJ
‘,,AUUM_JAI ANT ot ag wmmazlizn d oo onn T8 A 7KK
ransmiuea at LAIN PUllb ad lCLiullCU on CdLll Ul 1.9, 1.J.9,
the following events? 7.6
— Received Configuration BPDU on LAN port or 7.6.1,7.6.2
received configuration message on virtuai port
— Received topology change notification on 7.6.9,7.7.1.3
LLAN nort (as RPDI)) or virtual port
LAN port (as BPDU) or virtual port
S1t Are protocol parameters maintained, and BPDUs 7.7,7.5.3, M Yes LJ
transmitted at LAN ports, as required in relation to 754,755,
the following timer parameters? 7.6
— Hello Time 7.7.1.1
— Topology Change Time 7.7.1.3
— Hold Time 7.7.1.1.1
— Max Age and received Message Age 7.6.2.1
— Forward Delay 7.42,7.4.3
— Reclustering Delay 7.6.5,7.6.6
Bin Are Topology Change Notification BPDUs 7.7.2.3 M Yes [J
retransmitte d at the specified intervais at any LAN
port that is the root port?
$im meters morjlﬁed and BPDUs 7.7,7.5.3, M Yes LJ
11 P . M s A e
, as required by the 7.5.4,7.5.5
7.8.1
7.8.2
7T Q"1
1.0.0
784
7.8.5
7.8.6
Item Protocal Feature References Status Support
Bti Does the'bridge underestimate the increment to 7.10.1 X No [
the’Mgessage Age parameter in transmitted BPDUSs
at'AN ports and configuration messages at
yirtual ports?
B2 Does ihe bridge underestiriate forward delay? 7.10.1 X No [J
PN Joveaiel. aatatlhatlalla T 2101 3 Aol |
Ly UU\/O Lllb Ullué\z UV\/A\/\)LIIAA(AL\/ LIV LAIVIIVU X 1iiav LERAYER] FAY PO LV —
interval?
Si4 Does the bridge use the specified value for Hold 7.10.2 M Yes [J
Time?
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ISO/IEC 15802-5 : 1998(E)
ANSI/IEEE Std 802.1G, 1998 Edition

A.9.4 Management of spanning tree topology and timers

LOCAL AND METROPOLITAN AREA NETWORKS—

Item Protocol Feature References Status Support
If management of the spanning tree priority parameters,
item SMp, is not supported, mark N/A and go to item
Smtl: N/A U
Smpl | Can the relative priority of the bridge be set? 7.2,7.53.7, Yes [
7.8.4
Smp2 | Can the relative priority of each port be set? 7.2,754.1.1, Yes [J
785
Smp3 | Can the path cost for each port be set? 7.2,754.123, Yes [
7.8.6
If management of the Spanning Tree protocol timers,
item SMt, is not supported, mark N/A and go to A.9.5: N/A U
Snftl | Can Bridge Max Age be set to the full range of 7.10.2,7.5.3.8 M Yes [
values specified?
Smt2 | Can Bridge Hello Time be set to the full range of 7.10.2,7.5.3.9 Yes [
values specified?
Snit3 | Can Bridge Forward Delay be set to the full range 7.10.2, Yes [
of values specified? 7.5.3.10
Snjt4 | Can Primary Reclustering Delay be set to the full 7.10.557.5.5.6 | CGs: M | N/A O Yes O
range of values specified, for each non-virtual-
LAN group?
A.9/5 BPDUs transmitted and received,at-LAN ports
Itgm Protocol Feature References Status Support
Sip1 | Are all of the following BPDU\parameter types 7.9 M Yes [J
encoded as specified?
— Protocol identifier
— Protocol version,identifier
— BPDU type
— Flags
— Bridge identifiers
— Root path cost
— Port{identifiers
—\Timer values
S1p2<t Do Configuration BPDUs transmitted at LAN ports 7.9 M Yes [
have the format and parameters specified?
Sib3 | Do Topology Change Notification BPDUs 7.9 M Yes [
transmitted at LAN ports have the format and
parameters specified?
Slb4 | Are BPDUs received at LAN ports validated as 7.9 M Yes [J
specified?
170 Copyright © 1998 IEEE. All rights reserved.
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ISO/IEC 15802-5 : 1998(E)
COMMON SPECIFICATIONS: REMOTE MAC BRIDGING ANSVIEEE Std 802.1G, 1998 Edition

A.10 Extended Spanning Tree Protocol

If the Extended Spanning Tree Protocol is not supported,

items EP1-EP3, mark N/A and go to A.11: N/A [
Item Protocol Feature References Status Support
Ebt Are all of the following bridge timers maintained? 13, M Yes [
— Hello Timer 12.3.4.1
— Topology Change Notification Timer 12.3.4.2
— Topology Change Timer 12.3.4.3
Epp | Is the Configuration Pending port parameter 12.3.5.1, 13 M Yes [
maintained for each port?
Ept | Are all of the following port timers maintained for M Yes' U]
each port? 13,
— Message Age Timer 12.3.6.1
— Forward Delay Timer 12.3.6.2
— Hold Timer 12.3.6.3
Egt | Is the Reclustering Delay Timer maintained for 12.3.8, 13 M Yes [J
each non-virtual-LAN group?
Ert Are protocol parameters and timers maintained, 7.5.337.54, M Yes [
and BPDUs transmitted at LAN ports and virtual 75.5,7.6,13
ports, as required on each of the following events?
— Received Configuration BPDU 12.7.1
— Received Topology Change Notification BPDU 12.7.2
— Hello Timer expiry 12.7.3
— Message Timer expiry 12.7.4
— Forward Delay Timer expiry 12.7.5
— Topology Change Notification Timeriexpiry 12.7.6
— Topology Change Timer expiry 12.7.7
— Hold Timer expiry 12.7.8
— Reclustering Delay Timer expiry 12.7.9
Ebm | Are protocol parameters and timers maintained, 7.5.3,7.5.4, M Yes [J
and BPDUs transmitted-at LAN ports and virtual 7.5.5,7.6, 13
ports, as required for €ach of the following
operations?
— Initialization 12.8.1
— Enable Port 12.8.2
— Disable Port 12.8.3
—{ Set Bridge Priority 12.8.4
—=, Set Port Priority 12.8.5
+— Set Path Cost 12.8.6
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LOCAL AND METROPOLITAN AREA NETWORKS—

Item Protocol Feature References Status Support
Etx1 | Are all of the following BPDU parameter types M Yes [J
encoded as specified, in BPDUs transmitted at
virtual ports? 1252
— Protocol identifier 12.5.2.1
— Protocol version identifier 12.5.2.1
— BPDU type 12.5.2.1
— Bndge identifiers 12.5.2.1
— Root path cost 12.5.2.1
Postidentifiess 12521
— Timer values 12.5.2.1
— Cluster identifiers 125.2.2
— Reason 12.5.2.3
Etx2 | Do Configuration BPDUs transmitted at subgroup 12.53.1, EP3:M | N/A [T Yes [
ports have the format and parameters specified for Figure 12-1
Version 1 BPDUs?
Etx3 Do Cor _F‘ ouration BPDUs transmitted at virtual LAN 12.5.3.1, EP2.M N/A D Yes E
ports have the format and parameters specified for Figure 12-1
Version 1 BPDUs?
Etx4 | Do Configuration BPDUs transmitted at virtual LAN 12.5.3 1, EP1:M | NNA O Yes O
ports have the format and parameters specified for Figure 12-1
Version 0 BPDUs?
Etx5 | Do Topology Change Notification BPDUs transmitted 12.5.3.2, EP3:M | NA [ Yes [
at subgroup ports have the format and parameters Figure 12-2
specified for Version 1 BPDUs?
Etx6 | Do Topology Change Notification BPDUs-transmitted 12.53.2, EP2:M | NA ] Yes L]
at virtual LAN ports have the format and‘parameters Figure 12-2
specified for Version 1 BPDUs?
Etk7 | Do Topology Change Notification BPDUs transmitted | 12.5.3.2, EPL:M | NA [ Yes [
at virtual LAN ports have-the-format and parameters Figure 12-2
specified for Version 0,BPDUs?
Etk8 | Are the optional(diagnostic parameters supported in 12322 - EPv1:O | Yes [  No [
Topology Chéange Notification BPDUs? 12.3.24
Efx | Are reecived BPDUs validated as specified? 12.5.4 Yes [
Ess1 | Imeach group, do the mechanisms for transfer of M Yes [
BPDUs between remote bridges conform to the QOS
requirements for the RB-Protocol Subnetwork 12.2.1,
Service, imrespectof the fottowing? 2211,
— Misordering and duplication 12.2.1.2.1
— Loss 12.2.1.2.2
— Undetected error rate 12.2.1.2.3
Ess2 | Ineach group, do the mechanisms for transfer of M Yes [J
BPDUs between remote bridges meet the group
connectivity requirement? 12.2.1,12.2.2
172 Copyright © 1998 IEEE. All rights reserved.
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A.11 Bridge management

If bridge management is not supported, item BM, mark N/A and go to A.12: N/A U
Item Protocol Feature References | Status Support
Are the following bridge management
operations supported as specified?
Mb1 | Discover Bridge 94.1.1 M Yes [
Mb2 | Read Bridge 94.12 M Yes [
163 Set prir]gp Name. 9413 M Yes H
Mb4 | Reset Bridge 9.4.1.4 M Yes [J
Mpl | Read Port 9.4.2.1 M Yes [
Mp2 | Set Port Name 9422 M Yes [
Mgl | Read Group, if subgroup ports supported 9.4.3.1 CGs:M | N/A [ Yes [
Mg2 | Set Group Name, if subgroup ports supported 9432 CGs: M | NA O yes'UJ
Mp4 | Read Forwarding Port Counters 9.6.1.1 M Yes [
Mp5 | Read Transmission Priority 9.6.2.1 M Yes [
Mp6 | Set Transmission Priority 9.6.2.2 M Yes [
Mfl | Read Filtering Database 9.7.1 M Yes
Mf2 | Set Filtering Database Ageing Time 9.7.1 M Yes
Mf3 | Read Permanent Database 9.74 M Yes [
Mf4 | Create Filtering Entry 9.7.5.1 M Yes [J
MfS | Delete Filtering Entry 9.7.5.2 M Yes L]
Mf6 | Read Filtering Entry 9.75.3 M Yes [J
Mf7 | Read Filtering Entry Range 9.7.54 M Yes [J
Mbpl | Read Bridge Protocol Parameters 9.8.1.1 M Yes UJ
Mbp2 | Set Bridge Protocol Parameters 9.8:.2 M Yes [J
Mppl | Read Port Parameters 9:8.2.1 M Yes [
Mpp2 | Force Port State 9.8.2.2 M Yes [
Mpp3 | Set Port Parameters 9.8.2.3 M Yes [J
Mgpl | Read Group Parameters, if subgroup ports 9.8.3.1 CcGs:M | NA I Yes [J
supported
Mgp2 | Set Reclustering Delay, if subgroup ports 9.83.2 CGs:M | N/A [ Yes [
supported
If [SO/IEC 15802-2 LAN/MAN management is not supported,
itefn BMp, mark N/A and go to-Aut2: N/A O
tem Protocol’Feature References Status Support
MIim | Does the'bridge conform to ISO/IEC 15802-2: 1995? 10 M Yes [J
Mop | Are'the management operations mapped to 10.1-10.6 M Yes [
LMMS services and parameters as specified?
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Specify the values of the parameters indicated.

Item Parameter References | Status Values Supported
Pgr | Guaranteed Bridge Relaying Rate Gy, 11 M Gp=___  frames/s
and the associated measurement
interval Ty TR = S
Pgf | Guaranteed Port Filtering Rate G, 11 M
and the associated measurement
interval T, for each LAN port:
identify each port clearly, by port
number or other means.
Port(s): Gr = frames/s
Tr = S
Port(s): Gp=o»  frames/s
T = s
Port(s): Gr = frames/s
Tp = s
Port(s): Gp = frames/s
TF = S
Port(s): Gp = frames/s
Tp = S
Psf Size of the filtering database. 6.9 M entries
P4p | Size of the permanent ddtabase 6.9 M entries
Pfr Time to detect failtre of the relaying 8.1 M Range: from S
connectivity.requirement
to S
Default S
Pfg. | Time to detect failure of the group 1222 M Range: from s
conmectivity requirenent
to S
Default s

174 Copyright © 1998 IEEE. All rights reserved.
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Aiiocation of obiject identifier va
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) ntifier value has beer<a
the current revision of this International

located to an information object that is identjfied

B2 Aiiocation tables
n a* PN SR o VIS, R [, ¥ L G .
AL1OCAUIONS 10T DLANUAru-speciiC.exiciniomnd
Thvariant nart of ohiact identifidr value =
Ihvariant part of cbject identifiér value
iso(1) member-body(2) us(840) ieee802dot1D(10009) standardSpeciticExtensions(0)}
Arc Purpose Status
N/A N/A N/A
) . . . N
AHeeationsferfunetional-unit-packages
Invariant part of object identifier value =
PR AN 7O ANN _ONA 1_11TN/1NANNON L. : TT2aDalo /1))
{ISOU) memoer—ooayu) us(840) ieeed’2dotiD{100609) ] unitrackageii)j
Arc Purpose Status
N/A N/A N/A
Ao LL A 4000 I Al dialida racaradd 178
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