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Foreword to International Standard ISO/IEC 15802-3: 1998

This International Standard is part of a family of International Standards for Local and Metropolitan Area
Networks. The relationship between this International Standard and the other members of the family is
shown below. (The numbersin the figure refer to |SO/IEC Standard numbers.)

| 8802-1 Overview |

| 8802-2 Logical Link Control |

ta

8802-3 8802-4 8802-5 8802-6 8802-9 8802-11 8802-1 Li
Medium Medium Medium Medium Medium Medium Medj Layer
Access Access Access Access Access Access }c\ ess (\

8802-3 8802-4 8802-5 8802-6 8802-9 | |8802-11- | 8802- Rhysleal
Physical | | Physical | |Physical | |Physical | |Physical | |Physigdl %ca ayer

a)

b)
c) ISO/IEC 8802 5 uti Lz

d) [ISO/IEC 8802-6, u |IZI g d
e) ISO/IEC 8802-9, aunified &
f) ISO/IIEC DIS 8

ance (CSMA/C C6 9
0) ISO/IE-l > utiliziQg De

ISO/IEC 8802-2, Lugics ongrol, is used in conjunction with the medium access standards to provide
the data link\layer

1SO/1 edium Access Control (MAC) service definition, specifies the characteristics of the com-
mon MA d by all IEEE 802 LAN MACs. The serviceis defined in terms of primitives that

the associated events.ef the service.

ISO/FEC 15802-2, LAN/MAN Management, defines an OSI management-compatible architecture, and ser-
vices and protocol elements for usein aLAN/MAN environment for performing remote management.

eI EC 12002 2 AMadia Aconce Cantral (NAACY DriA~nc cnanifine an architantrn and neatanal far tha pntay

OO G TO0UZ 0, VIO 7 CCC S0 SOt O (V7 'O DOyt PO o TN T CHtCo O C T o Pr OtoT OO tHcTter

connection of |EEE 802 LANs below the level of thelogical link control protocol.

ISO/IEC 15802-4, System Load Protocol, specifies a set of services and protocol for those aspects of man-
agement 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 thelogical link control protocol.

Copyright © 1998 |IEEE. All rights reserved. iii
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ANSI/IEEE Std 802.1D, 1998 Edition

|EEE Standar ds documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve voluntarily and without
compensation. They are not necessarily members of the Institute. The standards devel oped within | EEE represent a con-
sensus of the broad expertise on the subject within the Institute as well as those activities outside of |EEE 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 |EEE Standard does not imply that there are no othex;
ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope of the |IEEE
Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is.subject to change

do not wholly reflect the present state of the art. Users are cautioned to check to deter
tion of any |IEEE Standard.

tation requests except in those cases where the mfatter has previ

the possibility that implementation of this standard may require use of sub-
patent rights. By publication of this standard, no position is taken with
ce or validity of any patent rightsin connection therewith. The |IEEE shall not
beesponsiblefor identifying patents for which alicense may be required by an |EEE standard or
for conductig inquiries into the legal validity or scope of those patents that are brought to its
attention. A patent holder has filed a statement of assurance that it will grant licenses under these
rights without compensation or under reasonable rates and nondiscriminatory, reasonable terms
and conditions to all applicants desiring to obtain such licenses. The IEEE makes no representa-
tion as to the reasonabl eness of rates and/or terms and conditions of the license agreements offered

by patent holders. Further information may be obtained from the IEEE Standards Department.

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, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy portions of any individual standard for edu-
cational classroom use can also be obtained through the Copyright Clearance Center.

iv Copyright © 1998 IEEE. All rights reserved.
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Introduction to ANSI/IEEE Std 802.1D, 1998 Edition

[Thisintroduction is not part of ANSI/IEEE Std 802.1D, 1998 Edition, Information technol ogy—Telecommunications
and information exchange between systems—L ocal and metropolitan area networks—Common specifications—Part 3:
MediaAccess Control (MAC) Bridges.]

This standard is part of a family of standards for local and metropolitan area networks. The relationship

hat: tbha-ct | | aatl [ f tloa fonatl -k hal LT =N H tha fi of +
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* Formerly |IEEE Std 802.1A.

investigation.

The standards definig

ew and Architecture. This standard provides an overview to the fam-
f, | EEE 802 Standards.

LAN/MAN Management. Defines an OSI management-compatible architec-
ture, and services and protocol elements for usein aLAN/MAN environ-
ment for performing remote management.

Media Access Control (MAC) Bridges. Specifies an architecture and protocol
[LSONEC 15802- 3] for the interconnection of IEEE 802 LANSs below the MAC service boundary.

“. ANSI/IEEE Std 802.1E  SystemLoad Protocol. Specifiesaset of servicesand protocol for those aspects
[ISO/IEC 15802-4] of management concerned with the loading of systems on |IEEE 802 LANS.

* ANSI/IEEE Std 802.1F  Common Definitions and Procedures for IEEE 802 Management | nformation

¢ ANSI/IEEE Std 802.1G  Remote Media Access Control (MAC) bridging. Specifies extensions for the
[ISO/IEC 15802-5] interconnection, using non-L AN communication technologies, of geographicaly
separated | EEE 802 LANs below thelevel of thelogicd link control protocol.

« ANSI/IEEE Std 802.2 Logical link control
[ISO/EC 8802-2]

Copyright © 1998 IEEE. All rights reserved. Vv
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ANSI/IEEE Std 802.3
[ISO/IEC 8802-3]

ANSI/IEEE Std 802.4
[ISO/IEC 8802-4]

ANSI/IEEE Std 802.5
[ISO/IEC 8802-5]

CSMA/CD access method and physical layer specifications

Token passing bus access method and physical layer specifications

Token ring access method and physical layer specifications

In addition to the family of standards, the following ig
Layer technology:

» |EEE 802.14

Conformanc;

The MAGE Bridge sta

ANSI/IEEE Std 802.6
[ISO/IEC 8802-6]

ANSI/IEEE Std 802.9
[1SO/IEC 8802-9]

ANSI/IEEE Std 802.10

ANSI/IEEE Std 802.11
[ISO/IEC DIS 8802-11]

ANSI/IEEE Std 802.12
[1SO/IEC 8802-12]

|EEE Std 802.7

Distributed Queue Dual Bus (DQDB) access method and physical layer
specifications

Integrated Services (1S) LAN Interface at the Medium Ag
(MAC) and Physical (PHY) Layers

Interoperable LAN/MAN Security

Wireless LAN Medium Access Control (MA
cations

tions

dardization activities that resulted in the development of |EEE Std 802.1D-1990 (sub-

sequently republished as ISO/IEC 10038:1993 [IEEE Std 802.1D, 1993 Edition]) specified an architecture
and/protocol for the interconnection of IEEE 802 LANs below the MAC Service boundary. |IEEE Std
802.1D-1990 also introduced the concept of filtering services in Bridged LANSs, and mechanisms whereby

areh- A Moo bha o and bhal Al o il | dalk i nf 1O/

frltariney 1 nf atian L ool tarina D Thicranal

IIILCIIIIu mnmourTicarormT T Suott I_I—\I\IOIIIay UCW\‘UIIW armuTIicruaITTatd IILCIIIIU ALGUOOC. TTIMTOTOCVIOUIT Ul TOUT
IEC 10038: 1993 extends this concept of filtering services in order to define additional capahilities in
Bridged LANs aimed at the following:

a) The provision of expedited traffic capabilities, to support the transmission of time-critical informa-
tioninaLAN environment;

b) The provision of filtering services that support the dynamic definition and establishment of Groups
inaLAN environment, and the filtering of frames by Bridges such that frames addressed to a given

vi Copyright © 1998 IEEE. All rights reserved.
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Group are forwarded only on those LAN segments that are required in order to reach the members of
that Group.

To this end, this document incorporates a set of changes and additions to |SO/IEC 10038: 1993 that define
the following:

a) Thenature of Filtering Servicesin Bridged LANS;
b) The concept of Traffic Classes and the effect on the operation of the Forwarding Process of support-

INg multple Traific Classes In Bridges,
c) The structure of the Filtering Database that is needed in order to support Dynamic Multicast Filters
ing services,
d) Theregistration protocol that is required in order to provide Dynamic Multi
€) The management services and operations that are required in order to Suppo
Dynamic Multicast Filtering Services.

Relationship between IEEE Std 802.1D and IEEE P802.1Q

The VLAN Bridging
that |EEE 802.1Q ma

Bridges from the

802.1Q makes Q’
a)
b)
c)
d)
€)

f)

Copyright © 1998 |IEEE. All rights reserved. vii
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LAN environment; and providing filtering 3
dresses in a LAN environment.
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Information technology—Telecommunications and information
exchange between systems—Local and metropolitan area
networks—Common specifications—

Part 3: Media Access Control (MAC) Bridges

1. Overview

1.1 Introduction

a)
b)

c) Partitioning of the physical

NOTE—Scope, definitiol
Transparent Bridge operatio

1.2 Scope

the MAC SerVice, and the maintenance of Quality of Service.

c)<—Specifies the MAC Internal Sublayer Service provided by individual LANSs to the Media Access
Method Independent Functions that provide frame relay in the Bridge.
d) Idenuﬁesthefuncnons to be performed by Bridges, and prowdes an arch|tectural model of theinter-

€) Establishes the requirements for a protocol between the Bridgesin a Bridged LAN to conflgure the
network, and specifies the distributed computation of a Spanning Tree active topology.

f)  Specifies the encoding of the Bridge Protocol Data Units (BPDUS).

g) Establishes the requirements for Bridge Management in the Bridged LAN, identifying the managed
objects and defining the management operations.

Linformation about references can be found in Clause 2.
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h)  Specifies how the management operations are made available to a remote manager using the proto-
col and architectural description provided by I1SO/IEC 15802-2: 1995.

i)  Specifies performance requirements and recommends default values and applicable ranges for the
operational parameters of a Bridge.

1) Specifies the requirements to be satisfied by equipment claiming conformance to this standard.

k) Specifiescriteriafor the use of MAC-specific bridging methods.

This standard specifies the operation of MAC Bridges that attach directly to IEEE 802 LANS, as specified in

the relevant MAC standards tor the MAC technology or technologies Implemented.

The specification of Remote Bridges, which interconnect LANs using Wide Area Networ
the transmission of frames between Bridges, is outside the scope of this standard.

WAN) mediafor

NOTE—Remote MAC Bridging is specified in 1ISO/IEC 15802-5: 1997 [ANSI/IEEE Std

2 Copyright © 1998 IEEE. All rights reserved.
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2. References

The following standards contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 15802. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of 1SO/IEC 15802 are encouraged to investi-
gate the possibility of applying the most recent editions of the standards indicated below. Members of 1SO
and |EC maintain registers of currently valid International Standards.

ANSI X3.159-1989, American National Standards for Information Systems—Programming L anguage—C-2

ture.3

and Procedures for |EEE 802 Management Information.

IEEE Std 802.3, 1998 Edition, Information technology—Teleco
between systems—Loca and metropolitan area networks— i

grated Services (IS) LAN Interface at tHe
Specification of ISLAN 16-T.

IETF RFC 1493,
Bridges, July 1993*

2ANS| publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New.York, NY 10036, USA.

3EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, PO. Box 1331, Piscataway,
NJ 08855-1331, USA.

I‘-\ Ull:ll L IIILUIIIJ[IUI Idl o |ua|u \IWIII:L/ LIIQ OOUL J..L} ID ul IUU Way IUI llllb ol |ucuu I_UI II IIUIIIId.lIUII dUUUL lIIC oAALlUS UI LI Ilb IJIQ
contact the ISO Central Secretariat, 1 rue de Varembé, Case Postale 56, CH-1211, Genéve 20, Switzerland/Suisse; or the Sales Depart-
ment, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.

SInternet Drafts are retrievable at the IETF Web site, http://www.ietf.cnri.reston.va.us’home.html, or call InterNIC at 1-800-444-4345
for information about receiving copies through the mail.

SInternet RFCs are retrievable by FTP at ds.internic.net/rfc/rfcnnnn.txt (where nnnn is a standard’s publication number such as 1493),
or call InterNIC at 1-800-444-4345 for information about receiving copies through the mail.

71S0 and ISO/IEC documents are available from the 1SO Central Secretariat, 1 rue de Varembé, Case Postale 56, CH-1211, Genéve 20,
Switzerland/Suisse; and from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York,
NY 10036, USA.
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ISO/IEC 8802-2: 1998 [ANSI/IEEE Std 802.2, 1998 Edition], Information technology— Telecommunica-
tions and information exchange between systems—L ocal and metropolitan area networks—Specific require-
ments—Part 2: Logical link control .8

ISO/IEC 8802-4: 1990 [ANSI/IEEE Std 802.4-1990], Information processing systems—Loca area net-
works—Part 4: Token-passing bus access method and physical layer specifications.

t| ons and |nf0rmat|on exchange between wstems—LocaI and metropolltan area networks—Specmc reqU| res
ments—~Part 5: Token ring access method and physical layer specifications.

Specm C require-
XC) and Physical

ISO/IEE TR 11802-2: 1997, Information technology—Telecommunications and information exchange
between systems—L ocal and metropolitan area networks—Technical reports and guidelines—Part 2: Stan-

dard Group MAC addresses.

ISO/IEC 11802-5: 1997 [ANSI/IEEE Std 802.1H, 1997 Edition], Information technol ogy—Telecommuni-
cations and information exchange between systems—Local and metropolitan area networks—Technical
reports and guidelines—Part 5: MediaAccess Control (MAC) Bridging of Ethernet V2.0 in Local Area Net-
works.

81SO [IEEE] and ISO/IEC [IEEE] documents are available from 1SO Central Secretariat, 1 rue de Varembé, Case Postale 56, CH-1211,
Genéve 20, Switzerland/Suisse; and from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, PO. Box 1331, Piscat-

away, NJ 08855-1331, USA.
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(MAC) service definition.

ISO/IEC 15802-2: 1995 [ANSI/IEEE Std 802.1B, 1995 Edition], |nformation technol ogy—Tel ecommunica-
tions and information exchange between systems—L ocal and metropolitan area networks—Common speci-
fications—Part 2. LAN/MAN management.

TSOIMEC 15802-5: 1998 [ANSI/TEEE Sid 80Z.1G, 1998 Edition], Tnformation technology— Ielecommuni-
cations and information exchange between systems—Loca and metropolitan area networks—Commgon
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@C@
S

Copyright © 1998 IEEE. All rights reserved. 5



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

3. Definitions

For the purposes of this standard, the following terms and definitions apply:

3.1 Bridged Local Area Network

A concatenation of individual IEEE 802 LANSs interconnected by MAC Bridges.

3.2 Expedited traffic

Traffic that requires preferential treatment as a consequence of jitter, latency, o
a consequence of management policy.

3.3 Group

A Group associates

a) A group MAC address; and
b)
c)

3.4 IEEE'802 Local Area Network (LAN)

|EEE 802 LANS (also referred to in the text simply as LANS) are LAN technologies that provide a MAC

e ce_eg en othe MA el e_gefined 1n & 802- 8

802.3 (CSMA/CD), ISO/IEC 8802-4 (Token Bus), ISO/IEC 8802-5 (Token Ring), ISO/IEC 8802-6
(DQDB), ISO/IEC 8802-9 (IS-LAN), IEEE Std 802.11 (Wireless), ISO/IEC 8802-12 (Demand Priority),
and 1SO 9314-2 (FDDI) LANS.

NOTE—The connectionless service part of |SO/IEC 8802-6 provides an equivalent MAC Service. This standard covers
Bridging of 48-bit addressed ISO/IEC 8802-6 PDUs only. The Bridging of 60-bit addressed ISO/IEC 8802-6 PDUs is
outside the scope of this standard.

6 Copyright © 1998 IEEE. All rights reserved.
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4. Abbreviations

The following abbreviations are used in this standard:

BPDU Bridge Protocol Data Unit

CRC Cyclic Redundancy Check

FCS Frame Check Sequence

GARP Generic Attribute Registration Protocol

GARP PDU GARP Protocol Data Unit

GID GARRP Information Declaration
GIP GARRP Information Propagation
GMRP GARP Multicast Registration Protocol

IETF Internet Engineering Task Force
IGMP Internet Group Managemeéni\Proto
MAC Media Access Control
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5. Conformance

5.1 Static conformance requirements

A MAC Bridge for which conformance to this standard is claimed shall

a) Conform tothe relevant MAC standards for the MAC technology or technol ogiesimplemented at its
Portsasdescribedi6.5;
b) Conform to ISO/IEC 8802-2 for the implementation of a class of LLC supporting Type 1 operation
asrequired by 7.3, and 7.1.2;
¢) Relay and filter frames as described in 7.1 and specified in 7.5, 7.6, and 7.7 for/s
tering Services, and for a single traffic class associated with each outbound oK
d) Maintaintheinformation required to make frame-filtering decisions as des
in 7.8 and 7.9, for the support of Basic Filtering Services.
€) Usestated values of the following parameters of the Filtering Datgba
1) Filtering Database Size, the maximum number of entriesthat ca
Database.
2) Permanent Database Size, the maximum number of entri
Database.
f)  Conform to the provisions for addressing specified i
g) Provide

1

A MAGE Bridge for which conformance to this standard is claimed may

a)

Provide the capability to control the mapping of the priority of forwarded frames as specified in 6.4,
7.5.1,and 7.7.3.

b)
c)

d)

Provide the capahility to read and update the Filtering and Permanent Databases as specified in 7.9.
Provide the capability to set the Ageing Time as specified in 7.9. A Bridge that provides this capabil -
ity shall implement the full range of values specified in Table 7-4.

Implement the optional provisions for addressing Bridge Management as specified in 7.12.4, for
associating the Bridge Address with a Bridge Port as specified in 7.12.5, and for preconditioning
group addresses in the Permanent Database as specified in 7.9.6.

Provide the capability to assign values to the following parameters to allow configuration of the
Spanning Tree active topology:

Copyright © 1998 IEEE. All rights reserved.
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1) Bridge Priority
2) Port Priority
3) Path Cost for each Port

A Bridge that provides this capability shall implement the range of values specified in 8.10.2 and
Table 8-4 and Table 8-5.

f)  Provide the capability to set the values of the following parameters of the Spanning Tree Algorithm
and Protocol:
1) Bridge Max Age
2) BridgeHello Time
3) Bridge Forward Delay
A Bridge that provides this capability shall implement the range of values specified.in 8.10.2%and
Table 8-3.

g) Support management of the Bridge. Bridges claiming to support manage{rent s all the
management objects and operations defined in Clause 14.

h)  Support the use of aremote management protocol. Bridges claimingyo sgeément
shall
1)
2)

i)

),

k)

1)

Extended Filtering Services, and i
detailed in the conformance require

5:5:MAC-specific bridging methods

MAC-specificbridgmg methods ey exist—Iseof atAC-specificbridgmg method-and-themethod-speci=

fied in this standard on the same LAN shall

a)
b)
c)
d)

Not prevent communication between stationsin a Bridged LAN.
Preserve the MAC Service.
Preserve the characteristics of each bridging method within its own domain.

Provide for the ability of both bridging techniques to coexist simultaneously on a LAN without
adverse interaction.

Copyright © 1998 IEEE. All rights reserved. 9
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6. Support of the MAC Service

MAC Bridges interconnect the separate |IEEE 802 LANSs that comprise a Bridged LAN by relaying and fil-
tering frames between the separate MACSs of the Bridged LAN. The position of the bridging function within
the MAC Sublayer is shown in Figure 6-1.

LLC LLC {\J/I;’-\ecr: Service
RELAY MAC Service
MAC MAC Provider
MAC MAC

a) Provision of the MAC Service to end stations;
b) Preservation of the MAC Service;
c) Maintenance of Quality of Service;
d) Provision of theinternal sublayer sepv
€)  Support of the Internal Sublayer
f)  Filtering services.

Bridge;
procedures;

6.1 Support of the

The MAC Servise ched to a Bridged LAN is the (unconfirmed) connectionless-
mode MAC Service 1. The MAC Service is defined as an abstraction of the fea-
tures common to 2 Services; it describes the transfer of user data between source

and destination e 3 } MITDATA request primitives and corresponding MA-UNITDATA
indication primitives ist AC Service access points. Each MA-UNITDATA request and indication
primitive has four p ters: ‘Restination Address, Source Address, MAC Service data unit (MSDU), and

The style of Bridge operation maximizes the availability of the MAC Service to end stations and assists in
the maintenance ofthe/Bridged LAN. It is therefore desirable that Bridges be capable of being configured in
the Bridged LAN:

a) So as to provide redundant paths between end stations to enable the Bridged LAN to continue to
provide the Service in the event of component failure (of Bridge or LAN).

b) So that the paths supported between end stations are predictable and configurable given the avail-
ability of Bridged LAN components.

6.2 Preservation of the MAC Service

The MAC Service offered by aBridged LAN consisting of LANs interconnected by MAC Bridgesis similar
to that offered by asingle LAN (6.3). In consequence,

10 Copyright © 1998 IEEE. All rights reserved.
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a) A Bridgeisnot directly addressed by communicating end stations, except as an end station for man-
agement purposes: frames transmitted between end stations carry the MAC Address of the peer-end
station in their Destination Address field, not the MAC Address, if any, of the Bridge.

b) All MAC Addresses must be unique within the Bridged LAN.

¢) The MAC Addresses of end stations are not restricted by the topology and configuration of the
Bridged LAN.

6.3 Quality of service maintenance

The MAC Sublayer provides the MAC Service to end stations attached to a LAN or a-Bridged LANNThe
quality of the MAC Service supported by a Bridge should not be significantly inferigr(to that provided by a
single LAN. The Quality of Service parameters to be considered are those that relate to

a) Serviceavailability
b) Frameloss

c¢) Framemisordering
d) Frameduplication
€) Thetransit delay experienced by frames
f)  Framelifetime

g) Theundetected frame error rate
h)  Maximum service data unit size stipp
i)  Userpriority
i) Throughput

6.3.1 Service availabili

not benefit fromdthe resonfiguration; hence, the service availability islowered for those end stations. Bridges
may filter frames imQrder to localize traffic in the Bridged LAN. Should an end station move, it may then be
unable’to) receive frames from other end stations until the filtering information held by the Bridges is
updated.

consequence of the movement of an end station. These are regarded as extraordinary events. The operation
of any additional protocol necessary to maintain the quality of the MAC Serviceisthuslimited to the config-
uration of the Bridged LAN, and is independent of individual instances of service provision.

NOTE—This s true only in circumstances where admission control mechanisms are not present, i.e., where the Bridges
provide a“best effort” service. The specification and applicability of admission control mechanismsin Bridgesis outside
the scope of this standard.

Copyright © 1998 IEEE. All rights reserved. 11



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

6.3.2 Frame loss

The MAC Service does not guarantee the delivery of Service Data Units. Frames transmitted by a source sta-
tion arrive, uncorrupted, at the destination station with high probability. The operation of a Bridge introduces
minimal additional frameloss.

A frame transmitted by a source station can fail to reach its destination station as aresult of

a)  Frame corruption during physical layer transmission or reception.
b) Framediscard by a Bridge because

1) Itisunable to transmit the frame within some maximum period of time 3
card the frame to prevent the maximum frame lifetime (6.3.6) from beip

2) It isunable to continue to store the frame due to exhaustion of inte(k

3) The size of the service data unit carried by the frame exc
MAC procedures employed on the LAN to which the frame 1§

4) Changesin the connected topology of the Bridged LAN'Nn

tion of destination address and source address. MA ATA. ndication service primitives corresponding
to MA_UNITDATA .request primitives, with t ested priority“and for the same combination of
destination and source addresses, are receivéd in the samme® as the request primitives were processed.

NOTE—The operation of the ess\n Br%(l?) iS,such that the frame-ordering characteristics of the

MAC Service are preserved.

Where Bridges in a Bri
ple paths betw@
ensurethat asin g

betweensource and destination end stations.

A Bfidge shall not duplicate user data frames. Where Bridges in a Bridged LAN are capable of connecting
the' individual MACs in such away that multiple paths between any source station—destination station pairs

XIS, the operation of a protocot TS TequiTed 10 ensure thal a SMgie patT IS Used:

6.3.5 Transit delay

The MAC Service introduces a frame transit delay that is dependent on the particular media and MAC
method employed. Frame transit delay is the elapsed time between an MA_UNITDATA. .request primitive

and the corresponding MA_UNITDATA.indication primitive. Elapsed time values are calculated only on
Service Data Units that are successfully transferred.

12 Copyright © 1998 IEEE. All rights reserved.
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Since the MAC Service is provided at an abstract interface within an end station, it is not possible to specify
precisely the total frame transit delay. It is, however, possible to measure those components of delay associ-
ated with media access and with transmission and reception; and the transit delay introduced by an interme-
diate system, in this case a Bridge, can be measured.

The minimum additional transit delay introduced by a Bridge is the time taken to receive a frame plus that
taken to access the media onto which the frame is to be relayed. Note that the frame is completely received
before it is relayed as the Frame Check Sequence (FCS) is to be calculated and the frame discarded if in

error.

6.3.6 Frame lifetime

The MAC Service ensures that there is an upper bound to the transit delay
instance of communication. This maximum frame lifetime is necessary to en§
higher layer protocols. The additional transit delay introduced by a Bridge jsdi

maximum value are specified in Table 8-2.

6.3.7 Undetected frame error rate

source station prior to t

The FCS cal cul@

data unit by the AC el s. This introduces the possibility of additional undetected errors arising
from the i a Bidge. frames relayed between LANS of the same MAC type, the Bridge shall

NOTE—A pplication ofthe techniques described in Annex G allow an implementation to achieve an arbitrarily small
increasein/undetected frame error rate, even in cases where the data that is within the coverage of the FCS is changed.
As a maintenance activity on this standard, revision of the wording of this requirement will be initiated, with a view to
placing a quantitative limit on the increase in undetected frame error rate that is acceptable in a conformant implementa-
tion.

6.3.8 Maximum Service Data Unit Size

The Maximum Service Data Unit Size that can be supported by an IEEE 802 LAN varies with the MAC
method and its associated parameters (speed, electrical characteristics, etc.). It may be constrained by the
owner of the LAN. The Maximum Service Data Unit Size supported by a Bridge between two LANs is the
smaller of that supported by the LANs. No attempt is made by a Bridge to relay aframeto aLAN that does
not support the size of Service Data Unit conveyed by that frame.

Copyright © 1998 IEEE. All rights reserved. 13
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6.3.9 Priority

The MAC Service includes user priority as a Quality of Service parameter. MA_UNITDATA .request primi-
tives with a high priority may be given precedence over other request primitives made at the same station, or
at other stations attached to the same LAN, and can give rise to earlier MA_UNITDATA. .indication primi-
tives.

The MAC Sublayer maps the requested user priorities onto the access priorities supported by the individual

MAC method. The requested user priority may be conveyed to the destination station.

The transmission delay experienced by a frame in a bridge can be managed by associ
with the frame.

a user_priority

The transmission delay comprises

The user priority associated with a fram
inherent in some |EEE 802 LAN MAC types:
user priority associated with a frame, MA
signaled information and configuration info

class are able to supporte
priority and traffic cI
Bridge, as expr

p'

aASSES

e constraints placed upon frame misordering in a
by and traffic class are static.

Process, as described in 7.7. Any other meanings attached to thistermin
in this standard.

NOTE-2-Y EEE P802.1Q8 defines aframe format and associated procedures that can be used to carry user priority infor-
mation‘across LAN MAC typesthat are not able to signal user priority. Use of the P802.1Q frame format allows the end-
to*end significance of user_priority to be maintained regardless of the ability of individual LAN MAC types to signal
priority.

Under normal circumstances, user_priority is not modified in transit through the relay function of a Bridge;
however, there may be some circumstances where it is desirable for management purposes to control how
user_priority is propagated. The User Priority Regeneration Table (Table 7-1) provides the ability to map
incoming user_priority values on a per-Port basis, under management control. In its default state, this table

8| EEE P802.1Q/D11 (July 30th 1998), is an authorized | EEE Standards Project that was not approved by the IEEE-SA at the time this
standard went to press. For information on obtaining the draft, contact the IEEE.

14 Copyright © 1998 IEEE. All rights reserved.
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provides an identity mapping from user_priority values to Regenerated user_priority values; i.e., by default,
the Regenerated user_priority isidentical to theincoming user_priority.

6.3.10 Throughput
Thetotal throughput provided by a Bridged LAN can be significantly greater than that provided by an equiv-

alent single LAN. Bridges may localize traffic within the Bridged LAN by filtering frames. Filtering services
availablein Bridged LANs are described in 6.6.

The throughput between end stations on individual L ANs, communicating through a Bridge, can be loweréed
by frame discard in the Bridge due to the inability to transmit at the required rate on the LAN forming-the
path to the destination for an extended period.

6.4 Internal Sublayer Service provided within the MAC Bridge

The Internal Sublayer Service provided by a MAC entity to the MAC Rg 1ti ihin\a Brigige is that
provided by the individual MAC for the LAN Port. This observes thedpprogriat AC procedufes and pro-

15802-1 by augmenting
tion. Within the attached end

audefinition of the Internal Sublayer Service
does not add any new servite primit; 5 vy the LAN MAC Service Definition.

The Internal Sublayer $

to that of thein(@al L\
M_UNITDATA.indi

tures and procedures whose operation is confined
es that describe this service are

C~action,
ination_address,
rce_address,
mac_service _data_unit,
user__priority,
frame_check_sequence

)

Each.M_UNITDATA indication primitive corresponds to the receipt of an error-free MAC frame from an
individual LAN.

NOTE—Detailed specifications of error conditions in received frames are contained in the relevant MAC standards; for
example, FCS errors, length errors, nonintegral number of octets.

The frame_type parameter indicates the class of frame. The value of this parameter is one of user_data_
frame, mac_specific_frame, or reserved_frame.

The mac_action parameter indicates the action requested of a MAC entity receiving the indication. If the
value of the frame type parameter is user_data frame, then the mac_action parameter is one of

Copyright © 1998 IEEE. All rights reserved. 15
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request_with_response, request_with no response, or response. For mac specific frames and
reserved_frames, this parameter does not apply.

The destination_address parameter is either the address of an individual MAC entity or a group of MAC
entities.

The source_address parameter is the individual address of the source MAC entity.

Themac_service data_unit parameter Isthe service user data.

The user_priority parameter is the priority requested by the originating service user.The value of, this
parameter isin the range O through 7.

ce address,
> _service_data_unit,

access _priority,

frame_check_sequence

)

A datafequest primitive isinvoked to transmit aframeto an individual LAN.

Theframe_type parameter indicates the class of frame.

The mac_action parameter indicates the action requested of the destination MAC entity.

The destination_address parameter is either the address of an individual MAC entity, or a group of MAC
entities.

The source_address parameter is the individual address of the source MAC entity.

The mac_service_data_unit parameter is the service user data.

16 Copyright © 1998 IEEE. All rights reserved.
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The user_priority parameter is the priority requested by the originating service user. The value of this
parameter isin the range O through 7.

NOTE 2—The default user_priority value is 0. Vaues 1 through 7 form an ordered sequence of user_priorities, with 1
being the lowest value and 7 the highest. See 7.7.3 and H.2 for further explanation of the use of user_priority values and
how they map to traffic classes.

The access J)r|or|ty parameter isthe priority used by the Iocal service provider to corrvey the request It can

both locally and among other statlons attached to the same |nd|V|duaI LAN—if the MAC method permrts
The value of this parameter, if specified, isin the range O (lowest) through 7 (highest).

On receipt of an WM\ U NE

lation, assembl ' i grametersssupplied as specified below. It prepends a preamble and a
Start Frame Delimiter’bafore e to the Transmit Media Access Management Component in
the MAC Sublaye i Ssi EStdl 802.3, 4.2.3).

On receipt of a e eive Media Access Management, the MAC frame is passed to Receive
Data Decap i the FCS and dlsassemblee the frame, as specrﬂed below, into the

The frame} netér takes only the value user_data frame and is not explicitly encoded in MAC
frames.

The mac_action parameter takes only the value request_with_no_response and is not explicitly encoded in
MAC frames.

The destl natlon_address parameter IS encoded 1n the destination address field of the MAC frame (| EEE Std
802.3, 3.2.3).

The source_address parameter is encoded in the source address field of the MAC frame (IEEE Std
802.3, 3.2.3).

The number of octets in the mac_service _data_unit parameter is encoded in the length field of the MAC
frame (IEEE Std 802.3, 3.2.6), and the octets of data are encoded in the datafield (IEEE Std 802.3, 3.2.7).

Copyright © 1998 IEEE. All rights reserved. 17
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The user_priority parameter provided in a data request primitive is not encoded in MAC frames. The
user_priority parameter provided in a data indication primitive takes the value of the Default User Priority
parameter for the Port through which the MAC frame was received (see 6.4).

The frame_check _sequence parameter is encoded in the FCS field of the MAC frame (IEEE Std 802.3,
3.2.8). The FCSis computed as a function of the destination address, source address, length, data, and PAD
fields. If an M_UNITDATA .request primitive is not accompanied by this parameter, it is calculated in accor-
dance with IEEE Std 802.3, 3.2.8.

NOTE 1—Since the PAD field, if present, contributes to the FCS, this parameter needs to include at least the contribus
tion of the PAD field to the FCSin order for the original FCS to be preserved (See Annex G).

The token-passing bus access method is
frame formats, Section 5 discusses the basi
definitive specification of the token-passing k

On receipt of
M_UNITDATA.indig

requestiwith_response, and 010 for response.

Theldestination_addr ess parameter is encoded in the destination address field of the MAC frame (ISO/IEC
8802-4, 4.1.4.1).

The source_address parameter is encoded in the source address field of the MAC frame (ISO/IEC 8802-4,
4.14.2).

The mac_service_data_unit parameter is encoded in the MAC Data Unit field (ISO/IEC 8802-4, 4.1.5).

The user_priority parameter is encoded in the PPP bits (bit positions 6, 7, and 8) of the FC field (ISO/IEC
8802-4, 4.1.3.2; 5.1.7).

18 Copyright © 1998 IEEE. All rights reserved.
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The frame_check _sequence parameter is encoded in the FCS field of the MAC frame (1SO/IEC 8802-4,
4.1.6). The FCSis computed as a function of the frame control, destination address, source address, and data
fields. If an M_UNITDATA .request primitive is not accompanied by this parameter, it is calculated in accor-
dance with 1SO/IEC 8802-4, 4.1.6.

No special action, above that specified for the support of use of the MAC Service by LLC, isrequired for the
support of the MAC Internal Sublayer Service by the token-passing bus access method.

6.5.3 Support by ISO/IEC 8802-5 (token-passing ring)

The token-passing ring access method is specified in 1ISO/IEC 8802-5. Clause 3 of t
formats and facilities, and Clause 4 specifies token-passing ring protocols.

dal S

dard specifies

eters supplied as specified below, appending the frame control, destination address, st and FCS
fields to the user data, and enqueuing the frame for transmission. On tr& sS0Q,

On receipt of avalid MAC frame (1SO/IEC 8802-5, 4.1.4) that xfas nottransmit the-Bridge Port’s local

i ' S position in the source
fleld) set to zero, an
ythe frame fiel ds as specified

address field as does the Group Address bit in
M_UNITDATA.indication primitive is geneya
below.

The frame_type parameter is encoded in theTrame_tyek E bits) of the frame control field (1ISO/IEC
8802-5, 3.2.3.1). A hit pattern of 0 1 e, a hit pattern of 0 O denotes a
mac_specific_frame, and a bi 1 ved frame.

MAC frames.

The deﬂinatiorg;r

The user (prior ity parameter associated with user_data frames is encoded in the YY'Y bits of the frame
control{ield (ISO/IEC 8802-5, 3.2.3).

Theframe_check _sequence parameter is encoded in the FCS field of the MAC frame (1SO/IEC 8802-5,
312.7). The FCS is computed as a function of the frame control, destination address, source address, and

Information fields. 1T an M_UNTTDATA request primitive 1S not accompanied by this parameier, 1T IS calCu-
lated in accordance with |SO/IEC 8802-5, 3.2.7.

The Address Recognized (A) bitsin the Frame Status field of a frame ISO/IEC 8802-5, 3.2.9) may be set to
1 if an M_ UNITDATA.indication primitive with frame type and mac_action parameter values of
user_data frame and request_with_no_response respectively is generated, or if such an indication would be
generated if buffering had been available; otherwise the A bits shall not be set except as required by 1SO/IEC
8802-5.

Copyright © 1998 IEEE. All rights reserved. 19
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If the A bits are set to 1, the Frame Copied (C) bits (ISO/IEC 8802-5, 3.2.9) may be set to 1 to reflect the
availability of receive buffering; otherwise the C bits shall not be set.

In order to support the MAC Internal Sublayer Service, a Token Ring Bridge must be capable of recognizing
and removing frames transmitted by itself, even though they can carry a source address different from that of
the Bridge Port that transmitted them.

6.5 4 Qllppnrf h\Jl fibre distributed data interface (I:ﬁnl)

The FDDI access method is specified in 1SO 9314-2. Clause 6 of that standard specifies Services, @nd
Clauses 7 and 8 specify Facilities and Operation, respectively.

from which it was received shall not be set except as requireg/by 1SO 9314-2xThe Frame Copied (C) indica
tor (ISO 9314-2, 7.3.8) may be set if an M_UNITDA[A.iQditationNprimitive/with frame type and
mac_action parameter values of user_data frame and réquest v esponse, respectively, is generated,
i i i erwise the C indicator shall not be

The parameters associ i .indication that is generated on receipt of a frame now

follow:

The frame_type ;; e format bits (CL, FF, and ZZZZ bits) of the Frame Con-
). OLO1rXXX denotes a user_data frame (asynchronous LLC

frame, where L ¢ sddress lepgth and can be O or 1, r is reserved and can be received as O or 1,

and XXX cad q 0000 111). All other bit patterns yield a frame _type parameter value of
not_user d 3

The destination_address parameter is enclosed in the destination address field of the MAC frame (1SO
9314-2, 7.3.4-7.3.4.1).

The source address pnr:mcd‘or 1s-aencoded-in-the source address fidld of the MAC frame (1SO 03142
+HE-SoLH-6e—aaaH a-aReter—S—€f Hi—He-SeuH-ce—-aaareSs—Hera—o—h \- SO

7.34-7.342).
Themac_service data_unit parameter is encoded in the information field (1SO 9314-2, 7.3.5).

Theuser_priority parameter associated with user_data framesis encoded in the PPP bits of the frame con-
trol field (1SO 9314-2, 7.3.3.4) when the frame is an asynchronously transmitted LLC frame whose frame
control field value is OLO10PPP, where L represents the address length (1SO 9314-2, 7.3.3.2).

20 Copyright © 1998 IEEE. All rights reserved.
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The frame_check_sequence parameter is encoded in the Frame Check Sequence Field of the MAC frame
(IS0 9314-2, 7.3.6). The frame_check_sequence is computed as a function of the frame control, destination
address, source address, and information fields.

Onreceipt of an M_UNITDATA.request primitive, the local MAC entity composes a frame using the param-
eters supplied as specified above, appending the frame control, destination address, source address, and
frame check sequence to the user data, and enqueuing the frame for transmission on reception of a suitable
token (1SO 9314-2, 8.3.1). On transmission, the preamble, starting delimiter, ending delimiter, and frame

status fields are added.

If an M_UNITDATA . .request primitive is not accompanied by a frame check sequence, ene s calculated-in
accordance with SO 9314-2, 7.3.6.

fromthe THT.

In order to support the MAC Internal Layé
required by 1SO 9314-2, even though they
that transmitted them.

The ISO/IEC 8802-6 &
the provision of the M
formats.

Oncatenating a Common PDU Header (1SO/IEC 8802-6, 6.5.1.1), a
pHeader (1SO/IEC 8802-6, 6.5.1.2), a Header Extension (1SO/IEC 8802-

Theframe_type parameter shall take the value user_data frame and is not explicitly encoded in IMPDUSs.

IIIBIIIdb ablIUIl [Jdldlllclb‘l b;ldll LART lIIC leUCIL‘,‘L{UUbL VVIllI "o lprUllbUdllU IbIlUl t')\[JIIbIlIy UIIbUUW i

IMPDUEs.
The Common PDU Header shall be encoded according to 1SO/IEC 8802-6, 6.5.1.1.

The destination_address parameter shall be encoded right-justified in the Destination Address (DA) sub-
field of the MCP Header, with the Address Type subfield set to 48 _bit_address (binary 1000), and padded
with 12 zeroes to | eft-fill the 60-bit address field (1SO/IEC 8802-6, 6.5.1.2.1).
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The source_address parameter shall be encoded right-justified in the Source Address (SA) subfield of the
MCP Header, with the Address Type subfield set to 48_bit_address (binary 1000), and padded with 12
zeroesto |eft-fill the 60-bit address field (1SO/IEC 8802-6, 6.5.1.2.1).

The Protocol Identifier (PI) subfield of the MCP header shall be encoded to decimal 1 (to indicate LLC)
(ISO/IEC 8802-6, 6.5.1.2.4.1).

The PAD Length (PL) subfield of the MCP header shall be encoded according to 1SO/IEC 8802-6,

6.5.1.2.4.2.

The Bridging field of the MCP Header shall be set to all zeroes (ISO/IEC 8802-6, 6.5
reserved for the bridging of 60-bit ISO/IEC 8802-6 PDUs only.

6). This figfdis

The user_priority parameter shall be encode
8802-6, 6.5.1.2.5.1). The QOS_L OSS subfi

ding the CRC32 field and setting the CIB to one, or
32 field and setting the CIB to zero.

The Comman PDYJrailer shall be encoded according to |SO/IEC 8802-6, 6.5.1.1.

On.receipt of avalid IMPDU by the MCF Receive Block (ISO/IEC 8802-6, 5.1.1.2), and if it is verified to

centain 48-bit addresses by inspecting the Address_Type subfield in the destination and source address fields
(ISO/IEC 8802-6, 6.5.1.2.1), an M_UNITDATA.indication primitive shall be generated, with the parameters

derived from the IMPDU fields as indicated below. In the event that the Address_Type does not Indicate a
48-bit address, the IMPDU shall be discarded, and no M_UNITDATA.indication primitive shall be gener-
ated.

Theframe_type parameter shall take the value user_data frame sinceit isnot explicitly encoded in IMPDUSs.

The mac_action parameter shall take the value request with_no_response since it is not explicitly encoded
in IMPDUs.

22 Copyright © 1998 IEEE. All rights reserved.
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The destination_address parameter shall be given the value of the MSAP address of the Destination
Address (DA) subfield of the MCP Header (1SO/IEC 8802-6, 6.5.1.2.1).

The source_address parameter shall be given the value of the MSAP address of the Source Address (SA)
subfield of the MCP Header (ISO/IEC 8802-6, 6.5.1.2.1).

The mac_service_data_unit parameter shall be given the value of the INFO field of the IMPDU (ISO/IEC
8802-6,65.1.4)

The user_priority parameter shall be given the value of the QOS_DELAY subfield of the MCP Header
(ISO/IEC 8802-6, 6.5.1.2.5.1).

The frame_check_sequence parameter shall be given the value of the CRC 3

of that standard specifies frame
formats, Clause 9 specifies the MAC subla ecifies the mandatory MAC sub-

layer management function.

\ 3802 11 Ptal
trlbutlon System. For the p =5 of bri O tc erface presented atthe Portal isidentical to the

implemented from 802|LAN & § attach to the Distri but|on System via an 8802-11
Access Point. A pridge cORnect¥Q an8802;11 Independent BSS. For a description of the 8802-11
architecture, £ 8 |

On receipt of an M\ ATATE] ueet prymitive the portal constructs aMAC Service Data Unit and passes
it to the MAC Da i ion, in accordance with the frame formats and procedures specified

ice Data Unit (see |IEEE Std 802.11, Clauses 6, 7, 9, and Annex C), the portal
K.indication primitive with parameter values derived from the frame fields as
specified bel v

The frame_type parameter only takes the value user_data frame. When processing MSDU_from_LLC, the
frame type of user_data frame shall be translated according to parameters specified in 7.1.3.1 of IEEE Std
802.11 and is explicitly encoded in MAC frames.

The mac_action parameter only takes the value request_with_no_response and is not explicitly encoded.

The destination_address parameter is encoded in MAC frames as the DA described in Table 4 of 7.2.2 of
|EEE Std 802.11.

The source_address parameter is encoded in MAC frames as the SA described in Table 4 of 7.2.2 of IEEE
Std 802.11.
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The mac_service _data unit parameter is encoded in the Frame Body field (IEEE Std 802.11, 7.1.3.5) of
MAC frames. The length of the MSDU shall be < 2304 octets. The length is not encoded in MAC frames,
but is conveyed in the PHY headers.

The user_priority parameter is not encoded in MAC frames. The user_priority parameter provided in an
M_UNITDATA.indication primitive shall take the value of the Default_User_Priority parameter for the port
through which the MAC Service Data Unit was received (see 6.4).

The frame_check_sequence parameter 1s encoded 1n the Frame Check Sequence (FCS) field of MAC frames
in accordance with |EEE Std 802.11, 7.1.3.6 FCS.

The access_priority parameter is not encoded in MAC frames.

No specia action, above that specified in IEEE Std 802.11, is required for the s
Sublayer Service by the wireless LAN access method.

6.5.7 Support by ISO/IEC 8802-12 (Demand Priority)

Following receipt of an M_UNITDATA.re
corresponding MAC frame as specified in |
(MAC6_TRANSMIT_FRAME).

On receipt of aMAC frame
erates an M_UNITDATA.
Process Received MA(

The frame_ty
frames.

Themac _service data_unit parameter is encoded in the Datafield (IEEE Std 802.3 frame format, 1SO/IEC
8802-12, 10.2.3) or Information field (ISO/IEC 8802-5 frame format, | SO/IEC 8802-12, 10.3.5) of the MAC
frame.

For the IEEE Std 802.3 frame format, the user_priority parameter is not encoded in the MAC frame, but
corresponds to the ISO/IEC 8802-12 priority value “normal” or “high.” On frame reception, the value “nor-
mal” maps to user_priority O and the value “high” maps to user_priority 4. On frame transmission,
user_priority values 0 through 3 map to “normal” and values 4 through 7 map to “high.”

For the |SO/IEC 8802-5 frame format, the user_priority parameter isencoded intheY Y'Y bits of the Frame
Control field (ISO/IEC 8802-12, 10.3.2.2).
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The access _priority parameter in an M_UNITDATA . .request primitive is mapped to the ISO/IEC 8802-12
priority value “normal” or “high”: access priority values O through 3 map to “normal,” access priority val-
ues 4 through 7 map to “high.”

The frame_check_sequence parameter is encoded in the Frame Check Sequence (FCS) field of the MAC
frame (ISO/IEC 8802-12, 10.2.4 and 10.3.6).

No special action, above that specified in ISO/IEC 8802-12, is required for the support of the MAC Internal

Sublayer Service by the demand-priority access method.

6.6 Filtering services in Bridged LANs

b) Use of management functionality,
protocols;

c) Other means, standayeized or @

of Hetwork layer and other protocols that make use of individual and group
ishing administrative boundaries across which specific MAC Addresses are not

forwarded:
6.6.1.2Throughput and end station load

Filtering services increase the overall throughput of the network, and reduce the load placed on end stations
caused by the reception of frames that are destined for other end stations. They achieve this end by

a) Limiting frames destined for specific MAC Addresses to parts of the network which, to a high prob-
ability, lie along a path between the source MAC Address and the destination MAC Address;

b) Reducing the extent of group addressed frames to those parts of the network which contain end sta-
tions that are legitimate recipients of that traffic.

NOTE—Some aspects of the filtering services described in this standard are dependent upon the active participation of
end stations. Where such participation is not possible, those aspects of the filtering services will be unavailable.
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6.6.2 Goals of filtering service provision
The filtering services provided in Bridged LANs offer a set of capabilities that may be used in order to

a) Allow the MAC Service provider to dynamically learn where the recipients of frames addressed to
individual MAC Addresses are located,;

b) Allow end stations that are the potential recipients of MAC frames destined for group MAC
Addresses to dynamically indicate to the MAC Service provider which destination MAC

Address(es) they wish to receive;
c) Exercise administrative control over the extent of propagation of specific MAC Addresses.

6.6.3 Users of filtering services

b) End stations, for the purposes of controlling the destination-a

filtering services provided by the Learning Process ((7.8)(or)by explicit
itives.

se of filtering service prim-

6.6.4 Basis of service

All filtering services in Bridged LANS rely/on the estals|ish of filtering rules, and subsequent filtering

address.

6.6.5 Categor@

Static F|It g Entries (7.9. 1) and Group Registration Entries (7.9.3) in the Filtering Database The
information contained in the Group Registration Entries is maintained through the operation of
GMRP (10). The categories of Extended Filtering Service are asfollows;

1) Support of dynamic Group forwarding and filtering behavior;

2) The ability for static filtering information for individual MAC Addresses to specify a subset of

Ports for which forwarding or filtering decisions are taken on the basis of dynamic filtering
information.

NOTE—Basic Filtering Services as defined in this standard correspond exactly to the filtering capabilities provided by
the MAC Bridges standard in its previously published form, |SO/IEC 10038: 1993 [|EEE Std 802.1D, 1993 Edition].

All Bridges shall support Basic Filtering Services. Support of either category of Extended Filtering Services
by aBridge is optional.
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6.6.6 Service configuration

In the absence of explicit information in the Filtering Database, the behavior of the Forwarding Process with
respect to the forwarding or filtering of frames destined for group MAC Addresses depends upon the catego-
ries of service supported by the Bridge.

Basic Filtering Services support the filtering behavior required for regions of a Bridged LAN in which
potential recipients of multicast frames exist, but where either the recipients or the Bridges are either unable

to support the dynamic configuration of filtering information for those group MAC Addresses, or the recipi-
ents have a requirement to receive all traffic destined for group MAC Addresses.

AN in-which

Extended Filtering Services support the filtering behavior required for regions of a Bridged

equipment is unable to participate i
routers) have specific needs to see
C) Brldges that SUppPo; EX end I Fi

6.6.7 Service definitlon for E

TheFiltering Ser
between MAC
interactions are
from the MAG

ervice users dynamic control over the set of destination Group MAC Addresses
»m the MAC Service provider, by

a)«—Registering/de-registering membership of specific Groups associated with those addresses;
b)y™ Registering/de-registering their service requirements with regard to the overall forwarding/filtering
behavior for Groups.

Provision of these services is achieved by means of GMRP and its associated procedures, as described in
Clause 10.

NOTE—The intent of these services isto provide the MAC Service user with dynamic control over access to multicast
data streams, for example, multiple video channels made available by a server using a different group MAC Address for
each channel. The ability to both register and de-register Group membership, coupled with the filtering action associated
with the Group membership, limits the impact of such services on the bandwidth available in the Bridged LAN. These
services can be used to control the reception of other categories of multicast traffic, for similar reasons.
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REGISTER_GROUP_MEMBER (MAC_ADDRESS)

Indicates to the MAC Service provider that the MAC Service user wishes to receive frames containing the
group MAC Address indicated in the MAC_ADDRESS parameter as the destination address. The MAC
Addresses that can be carried by this parameter do not include

a Anyindividual address;
b) Any of the Reserved Addresses identified in Table 7-9;

C)_Any of the GARP Application addresses, as defned T Table 12-1.

DEREGISTER_GROUP_MEMBER (MAC_ADDRESS)

a) Forward All Groups;
b) Forward Unregistered Groups.

Indicates to the MAC Servjgs provi | i ser no longer has a requirement for any
devices that support Extend i es in the direction of the Mac Service User
in  accordance  with , requirement  defined by the
REQUIREMENT _SPE CA ) ter. allies that can be carried by this parameter are

a) Forwar
b)

e propagation of group MAC Address and service requirement
ee, affecting the contents of Group Registration Entries (7.9.3) in Bridges
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7. Principles of operation
This clause establishes the principles and a model of the operation of a Bridge as follows:

a) Explainsthe principal elements of Bridge operation and lists the functions that support these.
b) Establishes an architectural model for a Bridge that governs the provision of these functions.
¢) Provides a model of the operation of a Bridge in terms of Processes and Entities that support the

functions.
HHRGHORS:

d) Detailsthe addressing requirements in a Bridged LAN and specifies the addressing of Entities in-a
Bridge.

7.1 Bridge operation

The principal elements of Bridge operation are
a) Relay and filtering of frames.
b) Maintenance of the information required to make framefilt&

c) Management of the above.

7.1.1 Relay

Bridge are

a)  Frame reception.
b) Discard onre

) «\Selection of outbound access priority (6.3.9).
m)~ Mapping of service data units and recal culation of Frame Check Sequence, if required (6.3.7, 7.7.6).
n)  Frametransmission.

7.1.2 Filtering and relaying information

A Bridgefiltersframes, i.e., does not relay frames received by a Bridge Port to other Ports on that Bridge, in
order to prevent the duplication of frames (6.3.4). The function that supports the use and maintenance of
information for this purposeis

a) Calculation and configuration of Bridged LAN topology.
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A Bridge also filters frames in order to reduce traffic in parts of the Bridged LAN that do not lie in the path
between the source and destination of that traffic. The functions that support the use and maintenance of
information for this purpose are:

b)  Permanent configuration of reserved addresses.
c) Explicit configuration of static filtering information.

d) Automaticlearning of dynamic filtering information for unicast destination addresses through obser-
\ation of source addresses of Rridgpd LAN traffic

€) Ageing out of dynamic filtering information that has been learned.

f)  Automatic addition and remova of dynamic filtering information as a result of GMRP pratocol
exchanges.

purposeis
0) Explicit configuration of traffic class information associat
7.1.3 Bridge Management

The functions that support Bridge Management contr
They are specified in Clause 14.

7.2 Bridge architecture
7.2.1 Architectural modé€l oka Bfidge

Figure 7-1 gives an exa 3 < S aBridged LAN. The component LANSs are intercon-

nected by means, of M A idges ea of a MAC Bridge connects to asingle LAN. Figure 7-2 illus-
trates a Bridge @n\ 0F 9d Figy 3.illbstrates the architecture of such a Bridge.

A Bridge ismod

a AMA terconnects the Bridge's Ports;
b)
c) including at least a Bridge Protocol Entity.

The MAC Relay Entity handles the MAC method independent functions of relaying frames between Bridge
Ports, filtering frames, and learning filtering information. It uses the Internal Sublayer Service provided by
the separate MAC Entities for each Port. (The Internal Sublayer Service and its support are described in 6.4

—and 6:5) Frames areretayedbetween Portsattechedtodifferent EANS:
7.2.3 Ports
Each Bridge Port transmits and receives frames to and from the LAN to which it is attached. An individual
MAC Entity permanently associated with the Port provides the Internal Sublayer Service used for frame

transmission and reception. The MAC Entity handles al the MAC method dependent functions (MAC proto-
col and procedures) as specified in the relevant standard for that IEEE 802 LAN MAC technology.
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igure 7-1—A Bridged local area network

7.2.4 Higher Layel’Entities

TheBridge Protocol Entity handles calculation and configuration of Bridged LAN topology.

rer-ratacalticare—aeoh-ac R daa MM on o ons o il

GARP application entities including GARP Participants (Clause 12), make use of Logical Link Control pro-
cedures. These procedures are provided separately for each Port, and use the MAC Service provided by the
individual MAC Entities.
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CWntlty (MAC method
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Sublayer Sublayer
Service  Service (MAC method
Dependent Functions)

Figure 7-3—Bridge architecture

7.3 Model of operation

The model of operation is simply a basis for describing the functionality of the MAC Bridge. It isin no way
intended to constrain real implementations of a MAC Bridge; these may adopt any internal model of opera-
tion compatible with the externally visible behavior that this standard specifies. Conformance of egquipment
to this standard is purely in respect of observable protocol.
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Subclauses 7.5 and 7.6 specify the MAC Relay Entity’s use of the Internal Sublayer Service. State informa-
tion associated with each Port governs the Port’s participation in the Bridged LAN. (Port States are specified
in detail in 8.4.)

Frames are accepted for transmission and delivered on reception to and from Processes and Entities that
model the operation of the MAC Relay Entity in aBridge. These are

a) TheForwarding Process (7.7), which forwards received frames that are to be relayed to other Bridge

Ports, TiTtering frames on the basis of Information contaned in the FIterng Database (7.9) and on
the state of the Bridge Ports (7.4);
b) The Learning Process (7.8), which by observing the source addresses of frames received on,each
Port, updates the Filtering Database (7.9), conditionally on the Port state (7.4);
¢) TheFiltering Database (7.9), which holds filtering information and supportsquerie he Forward-

Each Bridge Port shall support the operation of LLC Type 1/proged } 2 Jpport the operation of
‘ 3 , which may be used by

other protocols.
Figure 7-4 illustrates a single instance of fr relay b Bridge with two Ports.
RSt Port State
%r\— —/Ilnformatlon
-F=-=- ForwardlngI L — ==
. P ’9%55_3 3
\ I_:|It_erTng_1|

Database_' “““ 7

> O
]

/

Figure 7-4—Relaying MAC frames
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Figure 7-5 illustrates the inclusion of information carried by a single frame, received on one of the Ports of a
Bridge with two Ports, in the Filtering Database.

r= ===
Port State
Information = = — = — 1
‘- — — — -+ Learning
Process
- _\[ -
o -
| Filtering |
ro - Database
Frame | [
Reception
| IS |

Figure 7-6 illustrates the reception and tran
Entity.

<

| Poyt State | Port StateI
| rmationI Information

- L — — — 4

r _‘_ _ -

. | Filtering |
. /- "1 T -~ Database r- -7 T m =T
rame Frame L — T Frame Frame |

| s ) o )
Eansmsswn Reception Transmission Reception
L - [ | B S |

Figure 7-6—Operation of inter-bridge protocol
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Figure 7-7 illustrates the reception and transmission of GARP Protocol Data Units by a GARP Protocol
Entity (7.10).

| GARP <
I oy e
Protocol Entity

-_

Lo e

Port State ) ;- P_o r? S_tat_e]
Information— L Information
| I

—_— — = g

r ___ _ -
. | Filtering
L L Database
Frame Frame L .
Transmission Reception
e =) | S A |

rithm (Clause 8)is\oN¢ons
between any givernpaikof MA sés used to address end stations on the LANS.

specified in‘detad.in 8.4.

Figure-7-4 illustrates the Forwarding Process's use of Port state information: first, for a Port receiving a
frame, in order to determine whether the received frameisto be relayed through any other Ports; and second,
for another Port in order to determine whether the relayed frame is to be forwarded through that particular

FOrt.

The incorporation of end station location information in the Filtering Database by the Learning Process also
depends on the active topology. If information associated with frames received on a Port is to be incorpo-
rated in the Filtering Database by the Learning Process, then the Port is described as being in a learning
state; otherwise, it isin a nonlearning state. Figure 7-5 illustrates the use of the Port state information for a
Port receiving aframe, by the Learning Process, in order to determine whether the station location informa-
tion isto beincorporated in the Filtering Database.
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7.5 Frame reception

Theindividual MAC Entity associated with each Bridge Port examines all frames transmitted on the LAN to
which it is attached.

All error-free received frames give rise to M_UNITDATA indication primitives, which shall be handled as
follows.

NOTE—A frame that is in error, as defined by the relevant MAC specification, is discarded by the MAC Entity without
giving riseto any M_UNITDATA indication; see 6.4.

Optionallyy the ability’to modify the values in the User Priority Regeneration Table by management means
may be.supported, as described in Clause 14. If this capability is provided, the value of the table entries may
be independently settable for each reception Port and for each value of received user_priority, and the Bridge
may have the capability to use the full range of values in the parameter ranges specified in Table 7-1.

NOTE 2—It is important to ensure that the regeneration and mapping of user priority within the Bridge is consistent
with the end-to-end significance attached to that user priority in the Bridged LAN. Within a given Bridge, the values
chosen for the User Priority Regeneration Table for a given Port should be consistent with the priority to be associated
with traffic received through that Port across the rest of the Bridged LAN, and should generate appropriate access prior-
ity values for each MAC method. The user priority value regenerated via the User Priority Regeneration Table on recep-
tion is used:

— Viathe traffic class table (7.7.3) to determine the traffic class for a given outbound Port, and

— Viafixed, MAC method specific mappings (7.7.5) to determine the access priority that will be used for a given out-

bound MAC method.
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Table 7-1 shows the default values for the regeneration of user priority. Table 7-2 shows the default values for the traffic
classtable, for all possible numbers of supported traffic classes. Table 7-3 shows the fixed mappings from user priority to
access priority that are required for different outbound MAC methods.

Table 7-1—User Priority Regeneration

User Default Regenerated

At e er Pt Range
LELILALLL 4 PO TTUTTtY
0 0 0-7
1 1 0-7
2 2 0-7
3 3 0-7

D
L~
N~
N

>

~
/—\/
~

7.6 Frame transmission

Relay Entity.

Relayed frames
primitive assocl
received in the correg

LLC Protocol Da 8 K dby LLC as auser of the MAC Service provided by the Bridge Port.
Frames traémitted ¥ co Protocol Data Units carry the individual MAC Address of the Port in the
source addr

Each frame is transmjtted subject to the MAC procedures to be observed for that specific IEEE 802 LAN
technology.<The values of the frame_type and mac_action parameters of the corresponding M_UNIT-
DATA .request primitive shall be user_data frame and request_with_no_response, respectively (6.5).

Frames transmitted following a request by the LLC user of the MAC Service provided by the Bridge Port
shall also be submitted to the MAC Relay Entity.

7.7 The Forwarding Process

Frames submitted to the Forwarding Process after being received at any given Bridge Port (7.5) shall be for-
warded through the other Bridge Ports subject to the constituent functions of the Forwarding Process. These
functions enforce topology restrictions (7.7.1), use filtering database information to filter frames (7.7.2),
queue frames (7.7.3), select queued frames for transmission (7.7.4), map priorities (7.7.5), and recalculate
FCSif required (7.7.6).
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The Forwarding Process functions are described in 7.7.1-7.7.6 in terms of the action taken for a given frame
received on a given Port (termed “the reception Port”). The frame can be forwarded for transmission on
some Ports (termed “transmission Ports’), and is discarded without being transmitted at the other Ports.

NOTE—The model of operation of the Forwarding Process described in this standard is limited to the operation of the
relay function of the MAC Bridge, and does not take into consideration what may occur in real implementations once
frames are passed to the MAC for transmission. In some MAC implementations, and under some traffic conditions, a
degree of indeterminacy may be introduced between the model ed description of the process of passing selected framesto
the MAC for transmission and the actual sequence of frames as visible on the LAN medium itself. Examples can be

found in the handling of access_priority in Token-Passing Bus MACs, or in the effect of different values for Token Hold
ing Time in FDDI LANs. Such indeterminacy could result in apparent violation of the queuing/de-queueing and prioritix
zation rules described for the Forwarding Process, when observing traffic on the medium. As a consequence, in, Somée
implementations of this standard, it may prove to be impossible to test conformance to the standard Simaply by, relating
observed LAN traffic to the described model of the Forwarding Process; conformance tests wadld have tosallow for the
(permissible) behavior of the MAC implementations as well.

Figure 7-4 illustrates the operation of the Forwarding Process in a single instance
Ports of a Bridge with two Ports. Figure 7-8 illustrates the detailed operati6

SOURCE DESTINATION

PORT STATE PORT STATE Eﬂf&gg

INFORMATION INFORMATION
! <\\ B 6 !
(771 7.7.2 7.7.3 [QUEUE(S) | 7.7.4 7.75

""""""" N AN j/
FRAME RECEPTQN /\\%M(Q CA[% FRAME TRANSMISSION

Figur tion of the detailed operation of the Forwarding Process

For each Port not selected as a potential transmission Port, the frame shall be discarded.

7.7.2 Filtering frames

Filtering decisions are taken by the Forwarding Process on the basis of
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a) Thedestination MAC Address carried in areceived frame;
b) Theinformation contained in the Filtering Database for that MAC Address and reception Port;
c) Thedefault Group filtering behavior for the potentia transmission Port (7.9.4).

For each potential transmission Port selected asin 7.7.1, the frame shall be forwarded, or discarded (i.e., fil-
tered), on the basis of this information, in accordance with the definition of the Filtering Database entry
types (7.9.1, 7.9.2, and 7.9.3). The required forwarding and filtering behavior is summarized in 7.9.4, 7.9.5,
Table 7-5, Table 7-6, and Table 7-7.

7.7.3 Queuing frames

is optional. Traffi
of traffic.

number of traffl asses implemented, |s as shown in Table 7-2. Each entry in the body of the table is the
traffic elass assignedto traffic with a given user_priority, for a given number of available traffic classes.

A frame queued by the Forwarding Process for transmission on a Port shall be removed from that queue on
submission to the individual MAC Entity for that Port. No further attempt shall be made to transmit the

Trame on that Fort even It the transmission IS Known to have raited.

A frame queued by the Forwarding Process for transmission on a Port can be removed from that queue, and
not subsequently transmitted, if the time for which buffering is guaranteed has been exceeded for that frame.

A frame queued for transmission on a Port shall be removed from that queue if that is necessary to ensure
that the maximum bridge transit delay (6.3.6) will not be exceeded at the time at which the frame would sub-
sequently be transmitted.
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Table 7-2—Recommended user priority to traffic class mappings

Number of Available Traffic Classes
1 2 3 4 5 6 7 8
0 (Default) | O 0 0 1 1 1 1 2
T 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 1
>
5 3 o|o|0 | 1|1|2|2]|3
o
E 4 0 1 1 2 2 3 3
D
5 0 1 1 4
6 ol1]2 4N
7 0 1 2 5
NOTE—The rationale behind the ¢l
tableisdiscussed in H,2. A con:
that frames carryin efau
tial treatment relative to
implement four or moreTraf

& given supported value of traffic class, frames are selected from the corresponding
quedte for gmission only if al queues corresponding to numerically higher values of traffic class
supported by the Port are empty at the time of selection;

k), For agiven queue, the order in which frames are selected for transmission shall maintain the order-
ing requirement specified in 7.7.3.

Additional algorithms, selectable by management means, may be supported as an implementation option, so
long as the requirements of 7.7.3 are met.

7.7.5 Mapping priority

The user_priority parameter in an M_UNITDATA.request primitive (6.4) shall be equal to the user_priority
parameter in the corresponding data indication.
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The mapping of user_priority to outbound access priority is achieved viafixed, MAC method-specific map-
pings. The access priority parameter in an M_UNITDATA .request primitive (6.4) shall be determined from
the user_priority in accordance with the values shown in Table 7-3 for the MAC method that will receive the
data request. The values shown in Table 7-3 are not modifiable by management or other means.

Table 7-3—Outbound access priorities

Outbound Access Priority per MAC method

user_priority | 8023 | 88024 | 88025 | 88025 | 8802-6 | 802.9a% | 8802.11 | 8802-12 | FDDI
(default) | (alternate) (

0 0 0 0 4 0 0 /\ﬁ‘ Q\{ 0
1 0 1 1 4 1 0 N \@\ \)1
2 0 2 2 4 2 (x b& \1/ 2
3 0 3 3 4 },: 0 \\) 0 3

o

@)

4 0 4 4 4 (4 \\) 4 4
5 0 5 5/‘ 5/{>\{ @ 0 4 5
6 0 6 6 6 \ \_y 0 4 6

7 0 7 6 ( 6 0 0 4 6
(RN
by Eﬁ‘g@zg& 55/ it isassumed that for this MAC method, access

o
7
A

)]

L

Rt is recommended that the column marked “8802-5 (default)” be
ere backward compatibility is not an issue.

and relaying-the frameé involves no changes to the data that is within the FCS coverage, the FCS received in
the MAUNITDATA .indication primitive may be supplied in the corresponding M_UNITDATA .request prim-
itive;and not recal culated (6.3.7).

Where aframe is bei ng fornwarded between twao individual MAC Entities of different types, recalculation of

the FCSis necessary if the differences between the MAC methods is such that an FCS calculated according
to the MAC procedures for the destination MAC method would differ from the FCS carried by the received
frame, or if relaying the frame involves changes to the data that are within the FCS coverage. Where neces-
sary, the FCSis recalculated according to the specific MAC procedures of the transmitting MAC Entity.

NOTE—There are two possibilities for recreating a valid FCS. The first is to generate a new FCS by algorithmically
modifying the received FCS, based on knowledge of the FCS agorithm and the transformations that the frame has
undergone between reception and transmission. The second is to rely on the normal MAC procedures to recalculate the
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FCS for the outgoing frame. The former approach may be preferable in terms of its ability to protect against increased
levels of undetected frame errors. Annex G discusses these possibilities in more detail. The frame_check_sequence
parameter of the Internal Sublayer Service (6.4) is able to signal the validity, or otherwise, of the FCS; an unspecified
value in this parameter in a data request indicates to the transmitting MAC that the received FCSis no longer valid, and
the FCS must therefore be recal cul ated.

FCS recalculation is necessary if any of the following conditions are true:

a) __ The algorithm used to determine the FCS differs between the MAC methods used by the two MAC

Entities;
b) The FCS coverage differs between the MAC methods used by the two MAC Entities,
¢) Relaying the frame between the two MAC entities involves changes to the d
coverage of the FCS.

7.8 The Learning Process

The Learning Process observes the source addresses of frames receiv
ing Database conditionally on the state of the receiving Port.

Frames are submitted to the Learning Process by the individ Entithe iated with each Bridge
Port as specifiedin 7.5.

b) The source address fid
c¢) No Static Filter|ng

specifies.iw ding or Filtei
es l!li!’ )

The Filtering Database supports queries by the Forwarding Process as to whether frames received by the
Forwarding Process from a given reception Port, and with given values of destination MAC Address param-
eter, are to be forwarded through a given potential transmission Port (7.7.1, 7.7.2). It contains filtering infor-

matorm i the formof fitermg entries that are either

a) Static, and explicitly configured by management action; or
b) Dynamic, and automatically entered into the Filtering Database by the normal operation of the
bridge and the protocolsit supports.

A single entry type, the Static Filtering Entry, represents all static information in the Filtering Database, for
individual and for group MAC Addresses. It allows administrative control of
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¢) Forwarding of frames with particular destination addresses; and
d) Theinclusion in the Filtering Database of dynamic filtering information associated with Extended

Filtering Services, and use of thisinformation.

The Filtering Database shall contain entries of the Static Filtering Entry type.

Static filtering information is added to, modified, and removed from the Filtering Database only under

awhleit-managament-contral 1t shall not ba automaticalbh ramoved-bvam ageina-mechanicsnm M anacemeant
ExpricHHaRageeRt-coRH-Or—t+SHar OB e-dtOHdt-carry— e eaBY—dRy—agerig-HecHaR-SH—vraagerieht

of static filtering information may be carried out by use of the remote management capability provided by
Bridge Management (7.11) using the operations specified in Clause 14.

Two entry types are used to represent dynamic filtering information. Dynamic Filtering Entriesyare used to
specify the ports on which individual addresses have been learned. They are
Learning Process (7.8), and are subject to ageing and removal by the Filtering K . Group’ Registration
Entries support the registration of group MAC Addresses. They are created 9

GMRP protocol in support of Extended Filtering Services (6.6.5, 7.9.3, & WS ) Dy f||ter|ng
information may be read by use of the remote management capabii i § i )

(7.11) using the operations specified in Clause 14.
Both static and dynamic entries comprise

e) A MAC Address specification;
f) A Port Map, with acontrol elementXor e

behavior of the Bridge wit
Bridges that support S
MAC Addresses can be/configure | Stat sdyAamically by means of Static Filtering Entries and/

or Group Registg? ing MAC Address specifications:
g Al Group o

— ThePofts concerned serve devices that need to receive all multicast traffic, such as routers or diagnostic devices.

The Filtering Database shall support the creation, updating, and removal of Dynamic Filteri ng Entries by the

laall

I_UGIIIIIIU I'IUbCDD \l O) III DIIUUCD Lllal. WP}JUIL I:I\LCIIUCU I_IILClIIIU \xIVIbCD, LIIC I_IILCIIII\J ual.auax S IAT

support the creation, updating, and removal of Group Registration Entries by GMRP (Clause 10).

Figure 7-4 illustrates the use of the Filtering Database by the Forwarding Process in a single instance of
frame relay between the Ports of a Bridge with two Ports.

Figure 7-5 illustrates the creation or update of a dynamic entry in the Filtering Database by the Learning
Process.

Copyright © 1998 IEEE. All rights reserved. 43



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

Figure 7-6 illustrates the operation of the Bridge Protocol Entity (7.10), which operates the Spanning Tree
Algorithm and Protocol, and its notification of the Filtering Database of changes in active topology signaled
by that protocol.

7.9.1 Static Filtering Entries

A Static Filtering Entry specifies

a) A MAC Address specification, comprising
1) AnIndividual MAC Address; or
2) A Group MAC Address; or
3) All Group Addresses, for which no more specific Static Filtering Entry
4)  All Unregistered Group Addresses, for which no more specific Statig ki
b) A Port Map, containing a control element for each outbound Port, specif
tination MAC Address that meets this specification isto be
1)

2)
3)

tering Entries that spe
a4, and may h

vide theR hiniStrative’Control values for the GMRP protocol (10, 12, 12.9.1). Static configura-

xdi group addressed frames to an outbound port indicates Registration Fixed on
jvé frames addressed to that Group even in the absence of dynamic information.
Static conflgur ion of fjltering of frames which might otherwise be sent to an outbound port indicates Reg-
istration-Ferbidden e absence of a Static Filtering Entry for the group address, or the configuration of for-
warding-er filtering on the basis of dynamic filtering information, indicates Normal Registration.

NOTE—The possibility of configuring a number of Static Filtering Entries, each for a different inbound port or ports,
can appear to complicate registration controls. Group registration is propagated across the Bridge to the inbound Port,

and that Port acts asa GMRP Applicant if any part of the propagated information indicates a desire to receive frames for
the Group. Such frames will be filtered from Ports that do not wish to receive them, and correct operation is maintained.

7.9.2 Dynamic Filtering Entries
A Dynamic Filtering Entry specifies

a) Anindividua MAC Address,

44 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

b) A Port Map consisting of a control element that specifies forwarding of frames destined for that
MAC Addressto asingle Port.

NOTE 1—This is equivalent to specifying a single port number; hence, this specification is directly equivalent to the
specification of dynamic entriesin ISO/IEC 10038: 1993.

Dynamic Filtering Entries are created and updated by the Learning Process (7.8). They shall be automati-
cally removed after a specified time, the Ageing Time, has elapsed since the entry was created or last

updated. No more than one Dynamic Filtering Entry shall be created in the Filtering Database for a given
MAC Address.

A Dynamic Filtering Entry shall not be created or updated by the Learning Process iff any Stetic Filtering

MAC Address. Thisin turn ensures that these Bridges continue to ¢e
creation of a Dynamic Filtering Entry if a Static Filtering Entry alrea

gto § |ngor
FiItl gEntrast exi st for'the same MAC Address, as long

Address, creation or updating of a Static Filtering Entry
ing information that may be contained in the Dynamic

The Adeing Time may be set by management (Clause 14). A range of applicable values and a recommended
default Ts specified in Table 7-4; thisis suggested to remove the need for explicit configuration in most cases.
If\the value of Ageing Time can be set by management, the Bridge shall have the capability to use valuesin
the range specified, with a granularity of 1 s.

Table 7-4—Ageing time parameter value

Recommended

Parameter default value

Range

Ageing time 300.0s 10.0-1 000 000.0 s
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NOTE 3—The granularity is specified here in order to establish a common basis for the granularity expressed in the
management operations defined in Clause 14, not to constrain the granularity of the actual timer supported by a confor-
mant implementation. If the implementation supports a granularity other than 1 second, then it is possible that the value
read back by management following a Set operation will not match the actual value expressed in the Set.

The Spanning Tree Algorithm and Protocol specified in Clause 8 includes a procedure for notifying all
Bridges in the Bridged LAN of topology change. It specifies a short value for the Ageing Timer, to be
enforced for a period after any topology change (see 8.3.5). While the topology is not changing, this proce-
dure allows normal ageing to accommodate extended periods during which addressed end stations do not

generate frames themselves, perhaps through being powered down, without sacrificing the ability of the
Bridged LAN to continue to provide service after automatic configuration.

7.9.3 Group Registration Entries

A Group Registration Entry specifies

a A MAC Address specification, comprising
1) A Group MAC Address; or
2) All Group Addresses, for which no more specific Stati
3) All Unregistered Group Addresses, for which no pnore spe
b) A Port Map consisting of a control element for eachy outb

Group Registration Entries are created,
more than one Group Registration Entry sha
specification.

tion of that entry to allow the use of dynamic filtering
¢ GMRP registration state that was hitherto masked by
the static information.

7.9.4 Default

nesé defaults, as modified by the control elements of more explicit Fil-
g a given frame’'s MAC Address, reception Port, and outbound Port, is as

a)<—Forward All Groups. The frame isforwarded, unless an explicit Static Filtering Entry specifiesfilter-
ing independent of any dynamic filtering information.
b) Forward Unregistered Groups. The frameis forwarded, unless

T)  An explicit Staic FHltering Entry specifies TiTtering independent of any dynamic Tiitering rnfor-
mation; or

2) Anexplicit Static Filtering Entry specifies forwarding or filtering on the basis of dynamic filter-
ing information, and an applicable explicit Group Registration Entry exists specifying filtering;
or

3) An applicable explicit Static Filtering Entry does not exist, but an applicable Group Registra-
tion entry specifies filtering.

c¢) Filter Unregistered Groups. The frameisfiltered unless
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1) An explicit Static Filtering Entry specifies forwarding independent of any dynamic filtering
information; or

2) Anexplicit Static Filtering Entry specifies forwarding or filtering on the basis of dynamic filter-
ing information, and an applicable explicit Group Registration Entry exists specifying forward-
ing; or

3) An applicable explicit Static Filtering Entry does not exist, but an applicable Group Registra-
tion entry specifies forwarding.

In Bridges that support only Basic Filtering Services, the default Group filtering behavior is Forward All
Groupsfor al Ports of the Bridge.

NOTE 2—Forward All Groups corresponds directly to the behavior specified in |SO/IEC 10038{ 1993 wken farwarding

d)

both. For exampl e
or All Unregist
Ports. Subsequently e cPeat

ing “ Registered” on
ating a Static Filteyi

a3t Port to exhibit Forward Unregistered Groups behavior. Similarly, cre-
resses indicating “ Registration Fixed” on a given Port would cause that

— Fix the defaultGroup fjltering behavior to be just one of the three behaviors described above; or

— Restrict the choiceef/behaviors to a subset of the three, and allow GMRP registrations (or their absence) to determine
the final) choice; or

— Allew any one of the three behaviors to be adopted, in accordance with any registrations received via GMRP.

7.9.5 Querying the Filtering Database

Each entry in the Filtering Database comprises

a) A MAC Address specification;
b) A Port Map, with a control element for each outbound Port.

A givenindividual MAC Address specification can be included in the Filtering Database in a Static Filtering
Entry, a Dynamic Filtering Entry, both, or neither. Table 7-5 combines Static Filtering Entry and Dynamic
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Filtering Entry information for an individual MAC Address to specify forwarding, or filtering, of a frame
with that destination address through an outbound Port.

Table 7-5—Combining Static and Dynamic Filtering Entries for an individual MAC Address

Static Filtering Entry Control Element for thisindividual MAC Address and Port specifies:
=5 Use Dynamic Filtering I nformation,
€R or no Static Filtering Entry present.
o] E Dynamic Filtering Entry Control Element for thls
o Forward Filter individual MAC Address and Port sp
c
. ynam{c ;Iter
Forward Filter gﬁr yp \
g Forward Filter Forward Filter x w
14

Use Group Registration I nformation,
or no Static Filtering Entry present.
Group Registration Entry Control Element for this

Filtering

c

S

g

5 Reg group MAC Address and Port specifies:

c

B o Registered Not No Group
(Fec?rward) Registered Registration Entry

(Filter) present

ol

k{%%sd/ Not Registered Registered | Not Registered Not Registered

Table-7-7 combines Static Filtering Entry and Group Registration Entry information for a specific group
MAC Address with the Table 7-6 results for All Group Addresses and All Unregistered Group Addresses to

SpeciTy Torwarding, or Titering, of aframe with thal destination group MAT ATOress through an outbound
Port.

7.9.6 Permanent Database

The Permanent Database provides fixed storage for a number of Static Filtering Entries. The Filtering Data
base shall be initialized with the Filtering Database Entries contained in this fixed data store.
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Table 7-7—Forwarding or Filtering for specific group MAC Addresses

Static Filtering Entry Control Element for this
group MAC Address and Port specifies:

Use Group Registration Information,
or no Static Filtering Entry present.
Group Registration Entry Control Element for

Regigtration | Registration thic oroua MAC A ddrece and Port soecifies:
Fixed Forbidden A

(Forward) (Filter)
Registered Not No Group

Register%r\ Registration
(Forward) (Filter \Eer present
< Filt

ilt
egistered
oups)

Forward Filter Forward ilt

ANNE

Not Registered

Forward
(Forward

Forward Filter ryar iHer Unregistered
é Groups)

Not Registered

specify (Table 7-6)

control elementsfor thisPort

All Unregistered Group Addresses
Registered

All Group Addresses control elements
for this Port specify (Table 7-6)

E ward Forward Forward
%] Forward dAll (Forward All (Forward All
§’ /\ oups) Groups) Groups)

Entries can be add
using the manag
in the Permanen

The BridgeProtocoMNEntity operates the Spanning Tree Algorithm and Protocol.

TheBridge Protocol Entities of Bridges attached to a given individual LAN in aBridged LAN communicate
by exchanging Bridge Protocol Data Units (BPDUS).

Figure 7-6 illustrates the operation of the Bridge Protocol Entity including the reception and transmission of
frames containing BPDUSs, the modification of the state information associated with individual Bridge Ports,
and notification of the Filtering Database of changes in active topol ogy.

The GARP Protocol Entities operate the Algorithms and Protocols associated with the GARP Applications
supported by the Bridge, and consist of the set of GARP Participants for those GARP Applications (12.3,
Clause 10).
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The GARP Protocol Entities of Bridges attached to agiven individual LAN in aBridged LAN communicate
by exchanging GARP Protocol Data Units (GARP PDUs).

Figure 7-7 illustrates the operation of a GARP Protocol Entity including the reception and transmission of
frames containing GARP PDUs, the use of control information contained in the Filtering Database, and noti-
fication of the Filtering Database of changes in filtering information.

(.11 brioge Malagemerit

Remote management facilities may be provided by the Bridge. Bridge Management is modeled as being,per-
formed by means of the Bridge Management Entity. The facilities provided by Bridge Managexyent;’and the
operations that support these facilities, are specified in Clause 14.

Clause 15 specifies the protocol operations, identifiers, and values to be used in'xealI¥
operations through the use of 1SO/IEC 15802-2.

Bridge Management protocols use the Service provided by the oper@tion of b
MAC Service provided by the Bridged LAN.

7.12 Addressing

All MAC Entities communicating across a B
sally Administered Addresses, Locally Admi

7.12.1 End stations

Theindividual MACEntity associated with each Bridge Port shall have a separate individual MAC Address.
This.address is used for any MAC procedures required by the particular MAC method employed.

Frames that are received from the LAN to which a Port is attached and that carry a MAC Address for the

Dened—isa—ik Al oediiaak: (] £ialol losoarttacl &o dlo o AAA A O H 11 L1 1 +] £ <l
UL T UTE UCSLTIALTUTT AUUTTSS T1ICTU Al SUDTTITTIEU LU TS VAL OSCTVILT U SK (LU ) TAALUY A5 TUN AT T U

station.
7.12.3 Bridge Protocol Entities and GARP Protocol Entities

Bridge Protocol Entities only receive and transmit BPDUSs. These are only received and transmitted from
other Bridge Protocol Entities (or where two Bridge Ports are connected to the same LAN, to and from
themselves).
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GARP Protocol Entities only receive and transmit GARP PDUs (12.11) that are formatted according to the
requirements of the GARP Applications they support. These are only received and transmitted from other
GARP Protocol Entities.

A Bridge Protocol Entity or a GARP Protocol Entity uses the DL_UNITDATA.request primitive (see SO/
IEC 8802-2) provided by the individual LLC Entities associated with each active Bridge Port to transmit
BPDUs or GARP PDUs. Each PDU is transmitted on one selected Bridge Port. PDUs are received through

nnrrncnnnrh Ag Dl I INDTDATA indication nn mitivves. The source. aririrmc and-desti n:mnn address parame-

ters of the DL UNITDATA regquest pri mltlve shall both denote the standard LLC address assgned to the
Bridge Spanning Tree Protocol. This identifies the Bridge Protocol Entity and the GARP Protocol Entity
among other usersof LLC.

set to the values supplied in the request primitive.

The value assigned to the Bridge Spanning Tree Protocol LLC add

Table 7-8—Standard LLC addreds assid

AN AT

Bridge spanning tree protocol "0/1000010
ion: (To }@ is the right-most. The bits increase
in significance from righ , & d thatthesdde representation used here has been

chosen in order to mdntai i QU [ tatton used elsewhere in this standard; how-

upported by Bridge Protocol Entities and GARP Protocol Enti-
ignment. This standard specifies a single value of the Protocol

ties, within the ¢ 3
This value serves to identify BPDUs exchanged between Bridge

| dentifier in >

Protocol E ning Tree Algorithm and Protocol specified in Clause 8. A second value
of this prqtosol identiH ain GARP PDUs is defined in 12.11. This value serves to identify GARP
PDU RP Participants operating the GARP protocol specified in Clause 12. Further

A Bridge'Protocol Entity or GARP Protocol Entity that receives aBPDU or a GARP PDU with an unknown
Protocol 1dentifier shall discard that PDU.

A Bridge Protocol Entity that operates the Spanning Tree Algorithm and Protocol specified in Clause 8

always transmits BPDUs addressed to all other Bridge Protocol Entities attached to the LAN on which the
frame containing the BPDU is transmitted. A group address shall be used in the destination address field to
address this group of Entities. This group address shall be configured in the Permanent Database (7.12.6) in
order to confine BPDUs to the individual LAN on which they are transmitted.

9ISO/IEC TR 11802-1: 1997, Information technol ogy— Telecommunications and information exchange between systems—Local and
metropolitan area networks—Technical reports and guidelines—Part 1: The structure and coding of Logical Link Control addressesin
Local Area Networks, contains the full list of standard LL C address assignments, and documents the criteria for assignment.
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A 48-bit Universal Address, known as the Bridge Group Address, has been assigned for this purpose. Its
value is specified in Table 7-9. Bridges that use 48-bit Universally Administered Addresses shall use this
address in the destination address field of all MAC frames conveying BPDUSs.

Table 7-9—Reserved addresses

Assignment Value
Bridge Group Address 01-80-C2-00-00-00
|EEE Std. 802.3x Full Duplex PAUSE operation | 01-80-C2-00-00-01 /\
Reserved for future standardization 01-80-C2-00-00-02 /\\ ~
Reserved for future standardization 01-80-C2-00-00-03 /\ \
Reserved for future standardization 01-80-C2-00-00-04 /\ \

Reserved for future standardization 01-80-CZ-W-W\ \\\ \ \/
Reserved for future standardization 01-80-02-00-6&{6\ \ >

Reserved for future standardization 01-80/({2-0/%00\-81 \
Reserved for future standardization PlﬁQA\C}b(yOO]QS

Reserved for future standardization (\ ’\élEtéCZCé)Od\OQ ‘\/
Reserved for future standardization \0\180\@00\@O\QA/
Reserved for future standardization F g xo-\CZSOQOO-OB
Reserved for future st}ﬁdqdizati}m\ \ \ 01-&3\&2%6-00-00

. )
Reserved forfuturesérQarahsétlon 01-BO4C2-00-00-0D
N
Reserved forfutqreér@d‘f{' atior\ ~61/80-C2-00-00-0F
Reserve%or\ytukstanda@zatlaq \/ 01-80-C2-00-00-0F

aways transmitS GARR PDUs addressed to all other GARP Protocol Entities that
C)Implement the same GARP Application; and

d)y™ Are attached to the LAN on which the frame containing the GARP PDU is transmitted.

A group MAT Address, Specific to the GARP Applicaiion concerned, shall be used as the destiination MAT
Address field to address this group of GARP Protocol Entities. A set of 48-bit Universal Addresses, known
as GARP Application addresses, has been assigned for that purpose. The values of the GARP Application
addresses are defined in Table 12-1. These group MAC Addresses are reserved for assignment to standard
protocols, according to the criteriafor such assignments (Clause 5.5 of ISO/IEC TR 11802-2).

In Bridges that provide only Basic Filtering Services, the set of GARP Application addresses shall not be
configured in the Filtering Database (7.9) or the Permanent Database (7.9.6). In Bridges that provide
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Extended Filtering Services, the set of GARP Application addresses shall be configured as Static Filtering
Entries in the Filtering Database (7.9.1) and Permanent Database (7.9.6) as follows:

e) GARPApplication addresses assigned to GARP Applications that are supported by the Bridge shall
be configured in order to confine GARP PDUs for that GARP Application to the individual LAN on
which they are transmitted;

f)  GARP Application addresses assigned to GARP Applications that are not supported by the Bridge

shall not be configured in the Filtering Database or Permanent Database.

Management shall not provide the capability to create, delete, or modify entriesin the Pe
Databases for any GARP application address.

Yent or Filtering

The source address field of MAC frames conveying BPDUs or GARP PDUSs ¢Q
Address for the Bridge Port through which the PDU is transmitted (7.12.

7.12.4 Bridge Management Entities

Bridge Management Entities transmit and receive protocol d i NG Setvige provided by the indi-
vidual LLC Entities associated with each Bridge Port. Eack o 3 3
provided by the individual MAC Entities gssosiated tith tha ppovted by the Bridged LAN as a

whole.
Asauser of the MAC Service provided by dge Management Entity may be attached
to any point in the Bridged Bridge Management Entity will be relayed by

In order to ensurg that received. f duplicated, the basic requirement in a single LAN or a
Bridged LAN t . i

This standard specifiés a standard group address for public use that serves to convey management reguests to
the Bridge Management Entities associated with all Bridge Ports attached to a Bridged LAN. A management
request that is conveyed in aMAC frame carrying this address value in the destination address field will gen-
eraly elicit multiple responses from asingle Bridge. Thisaddressis known asthe All LANs Bridge Manage-

ment Group Address and takes the value specified in Table /-10.

Table 7-10—Addressing Bridge Management

Assignment Value

All LANs Bridge Management Group Address 01-80-C2-00-00-10
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7.12.5 Unique identification of a Bridge

A unique 48-bit Universally Administered MAC Address, termed the Bridge Address, shall be assigned to
each Bridge. The Bridge Address may be the individual MAC Address of a Bridge Port, in which case use of
the address of the lowest numbered Bridge Port (Port 1) is recommended.

NOTE—The Spanning Tree Protocol (Clause 8) requires that a single unique identifier be associated with each Bridge.
That identifier is derived from the Bridge Address as specified in 8.5.1.3, 8.5.3.7, and 9.2.5.

7.12.6 Reserved addresses

ated. Figure 7-9 is fundti
points of attachment u

Entity. <>

Vgher Layer Entities

idge Prdtocol Entity, Bridge Management, etc.)

[v
LLC Entities
MAC %Service-

MAC Relay Entity
(MAC method

I Functi _ _
MAC Entity ndependent Functions) MAC Entity MAC Entity

Internal  Internal
Sublayer Sublayer

(MAC method

(MAC method Service  Service,
Dependent Dependent
Eunctions) Functions)

Figure 7-9—Logical separation of points of attachment used by Higher Layer Entities and
the MAC Relay Entity
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Higher Layer Entitiesfall into two distinct categories:

a) Those entities, such as the Bridge Management Entity, that require only a single point of attachment
to the Bridged LAN;

b) Those entities, such as Bridge Protocol Entities and GARP Participants, that require a point of
attachment per Port of the Bridge.

The fundamental distinction between these two categoriesisthat for the latter, it is essential for the operation

of the entity concerned that It Is able to associate received frames with the LAN segment on which those
frames were originally seen by the Bridge, and that it is able to transmit frames to peer entities that are cons
nected directly to that LAN segment. It is therefore essential that

transmitted.

Thisisillustrated in Fl )
Database infor
in the forwardin

only viatheir direct points of attachment (i.e., from segment A to entity A, and from segment B to entity B),
regardless of the Port states.

Figure 7-12 illustrates the state of the forwarding path with respect to frames destined for a Higher Layer

Entity that requires only a single point of attachment, for the case where the Port states and Filtering Data-
base states permit relay of frames. Frames destined for the Higher Layer Entity that originate on LAN seg-
ment B are relayed by the Bridge, and are both received by the entity and transmitted on LAN segment A.

Figure 7-13 illustrates the state of the forwarding path with respect to frames destined for a Higher Layer
Entity that requires only a single point of attachment, for the case where one of the Port states does not per-
mit relay. Frames destined for the Higher Layer Entity that originate on LAN segment A are received by the
entity; however, frames that originate on LAN segment B are not relayed by the Bridge, and can therefore
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Higher Layer Entity A Higher Layer Entity B
A A

Filtering Database Information

—>/. (S o—

Port state information

LAN Segment A

Figure 7-10—Effect of control information

Higher Layer Entity A
A

O

s

Port state information

\ L \Seg,p;éntA LAN Segment B

Figure 7-11—Per-Port points of attachment

onlyybe received by the entity if there is some other forwarding path provided by other components of the
Bridged LAN between segments A and B.

NOTE—If the Port state shown in Figure 7-13 occurs as a result of the normal operation of the Spanning Tree (as
opposed to being aresult of equipment failure, or administrative control of Port state information), then such a path will
exist, either via another Port of this Bridge (not shown in the diagram) connected to segment A, or via one or more
Bridges providing a path between segments A and B. If there is no active Spanning Tree path from segment B to segment
A, then the Bridged LAN has partitioned into two separate Bridged LANS, one on either side of this Port, and the Higher
Layer Entity shown is reachable only via segment A.
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Higher Layer Entity A
A

Filtering Database Information
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Port state information

<
¢

LAN Segment A

Figure 7-12—Single point of attachp

Higher Layer Entity A
A

:

Port state information

AR

A
Wegment A LAN Segment B

Figure 7-13—Single point of attachment—relay not permitted
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8. The Spanning Tree Algorithm and Protocol

The configuration algorithm and protocol described in this clause reduce the Bridged LAN topology to asin-
gle Spanning Tree.

8.1 Requirements to be met by the algorithm

T e Sparmimyg T res ATgorthnT and 1S associated BTiige Protocot Operate to Support, Presarve, and Tamtaim
the quality of the MAC Servicein all its aspects as discussed in Clause 6. In order to perform this function,
the algorithm meets the following requirements, each of which is related to the discussion in that clause!

(6. 3 3; 6.3.4).
b) It will provide for fault tolerance by automatic reconfiguration o

C) ithva high probability,

e for which the service
d) selected by management of
e) ;| they are unaware of the|r attachment to a
f) The communications’ba ) ~ | idges in establishing and maintaining the span-

Additionally, th
and their configuratjg

0)

h)

In orderfor the Bridge Protocol to operate, the following are required:

a A unique MAC group address, recognized by all the Bridges within the Bridged LAN, that identifies

the Bridge Protocol Entities of al Bridges attached to an individual LAN.

b) Anidentifier for each Bridge, unique within the Bridged LAN.

c) A distinct Port Identifier for each Bridge Port, that can be assigned independently of the values used
in other Bridges.

Values for each of these parameters, or a mechanism for assigning values to them, shall be provided by each

Bridge. In the case of MAC Bridges that use 48-bit Universally Administered Addresses, the unique MAC
Address that identifies the Bridge Protocol Entitiesisthe Bridge Group Address (7.12.3).
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In addition, to allow the configuration of the Spanning Tree active topology to be managed, the following are
required:

1) A means of assigning the relative priority of each Bridge within the set of Bridges in the Bridged
LAN.

2) A meansof assigning therelative priority of each Port within the set of Ports of an individual Bridge.

3) A meansof assigning a path cost component to each Port.

These parameters may be set by management when Bridge Management is supported.

The unique identifier for each Bridge is derived, in part, from the Bridge Address (7.12.5)-and, in part,;from

priority component (9.2.7). The relative priority of Ports is determined b,
unique identifiers, with the lower numerical value indicating the highe

forward frames |
State if compon

Port (that )closest to the Root—see below) and the Designated Ports (if there are any). Ports that are not dis-
ablediand are neither Root Ports nor Designated Ports do not forward frames onto the LANS to which they
connect; such Ports are known as Alternate Ports.

In Figure 8-1, Bridge 1 has been selected as the Root (though one cannot tell simply by looking at the topol-
ogy which Bridge is the Root) and is the Designated Bridge for LAN A and LAN B. Bridge 2 is the Desig-
nated Bridge for LAN C and LAN D, and Bridge 4 is the Designated Bridge for LAN E. Figure 8-2 shows
the logical tree topology of this configuration of the Bridged LAN.

The stable active topology of aBridged LAN is determined by

a) Theunique Bridge Identifiers associated with each Bridge.
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LAN B
PORT PORT
BRIDGE 3 BRIDGE 4
PORT PORT

BRIDGE 1

PORT /\
(S

PORT

140d

N

\\W LAN D

Figure 8-1—Active topology

b) TheRath'Sqst ciated with each Bridge Port.
¢). \The Port Identifier associated with each Bridge Port.

The Bridge with the highest priority Bridge Identifier is the Root (for convenience of calculation, thisisthe

1dentifier with the lowest numerical value). Every Bridge Port in the Bridged LAN has a Root Paih Cost
associated with it. Thisis the sum of the Path Costs for each Bridge Port receiving frames forwarded from
the Root on the |east cost path to the Bridge. The Designated Port for each LAN isthe Bridge Port for which
the value of the Root Path Cost is the lowest: if two or more Ports have the same value of Root Path Cost,
then first the Bridge Identifier of their Bridges and then their Port Identifiers are used as tie- breakers. Thus,
asingle Bridge Port is selected as the Designated Port for each LAN, the same computation selects the Root
Port of a Bridge from among the Bridge's own Ports, and the active topology of the Bridged LAN is com-
pletely determined.
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BRIDGE 1
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Root Path Cost 00
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Figure 8-2—Spanning tree

A ‘component of the Bridge Identifier of each Bridge, and the Path Cost and Port Identifier of each Bridge

8.3.2 Propagating the topology information

Bridges send a type of Bridge Protocol Data Unit known as a Configuration BPDU to each other in order to
communicate and compute the above information. A MAC frame conveying a BPDU carries the Bridge
Group Address in the destination address field and is received by all the Bridges connected to the LAN on
which the frame is transmitted.
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Bridge Protocol Data Units are not directly forwarded by Bridges, but the information in them may be used
by a Bridge in calculating its own BPDU to transmit, and may stimulate that transmission. The Configura-
tion BPDU, which is conveyed between the Bridge Ports attached to asingle LAN, is distinguished from the
notion of a Configuration Message, which expresses the propagation of the information carried throughout
the Bridged LAN.

Each Configuration BPDU contains, among other parameters, the unique identifier of the Bridge that the
transmitting Bridge believes to be the Root, the cost of the path to the Root from the transmitting Port, the

identifier of the transmitting Bridge, and the identifier of the transmitting Port. This nformation IS surficient
to alow a receiving Bridge to determine whether the transmitting Port has a better claim to be the Desig:
nated Port on the LAN on which the Configuration BPDU was received than the Port currently believed’to
be the Designated Port, and to determine whether the receiving Port should become the Root_Portfar the
Bridgeif it is not aready.

Timely propagation throughout the Bridged LAN of the necessary mformano to ridge POpts to
determine their state (Blocking or Forwarding) is achieved through three g
a) A Bridgethat believesitself to be the Root (all Bridges star, be the Root
until they discover otherwise) originates Configuration M sitting Configuration
BPDUSs) on al the LANsto which it is attached, at r

b) A Bridge that receives a Configuration BPDU on jtdecidesds its\Roa’ Port conveying better
information (i.e., highest priority Root Ident|f| 3 Highest priority transmit-
ting Bridge and Port), passes that inf6 ich it believesitself to be the
Designated Bridge.

c) A Bridge that receives inferior |nfor Nt
LAN to which it is attached, trans
that LAN to hear.

to be the Designated Port on the
inreply, for all other Bridges attached to

g the topology, the topology information propagated throughout
isis effected by transmitting the age of the information conveyed

If the Bridge times out the information held for a Port, it will attempt to become the Designated Bridge for
the LAN to which that Port is attached, and will transmit protocol information received from the Root on its
Root Port on to that LAN.

If the Root Port of the Bridge is timed out, then another Port may be selected as the Root Port. The informa-
tion transmitted on LANS for which the Bridge is the Designated Bridge will then be calculated on the basis
of information received on the new Root Port.

If no record of information from the current Root remains, then the Bridge will reconfigure by claiming to be

the Root itself. If the Root has indeed failed, other Bridges will also be timing out protocol information;
information as to the best successor and the new topology will rapidly propagate throughout the Bridged
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LAN. Itisalso possible that the path to the current Root has changed, perhaps by increasing in cost, and that
the reconfiguring Bridge has timed out because it considered more recent information from the Root inferior
since it had a higher Root Path Cost. In this latter case, neighboring Bridges will immediately reply to
BPDUs transmitted by the aspiring Root.

To ensure that al Bridges in the Bridged LAN share a common understanding of when old information
should be timed out, the timeout value is transmitted in all Configuration Messages from the Root. This
value takes account of the propagation delays in transmitting and receiving BPDUs on each of the LANsin

the Bridged LAN, and thus of propagation of protocol information down the Spanning Tree. To minimize the
probability of triggering reconfiguration through the loss of Configuration Messages, it includes an addi*
tional multiple of the timeinterval at which these are transmitted by the Root.

8.3.4 Changing Port State

active topology to the Forwarding State would be to risk having tel
and misordering of frames. It is also desirable to allow other Brig

the expiry of a protocol{ime
the forwarding
Filtering Databaseviy :

warding of relayegAra

sequence of the physical relocation of stations. It may, therefore, be desirable to employ along ageing time
for entries'in the Filtering Database, especially as many end stations transmit frames following power-up
afterrelocation, which would cause station location information to be rel earned.

However, when the active topology of a Bridged LAN reconfigures, end stations may appear to move from

the point of view of a Bridge in the network. Thisis true even if the states of the Ports on that Bridge have
not changed. It is necessary for station location to be relearned following a change in the active topology,
even if only part of the Bridged LAN has reconfigured.

The Spanning Tree Algorithm and Protocol provide procedures for a Bridge that detects a change in active
topology to notify the Root of the change reliably, and for the Root subsequently to communicate the change
to al the Bridges. The Bridges then use a short value to age out dynamic entries in the Fitering Database for
aperiod.
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1) Port enabled, by manage
Port disabled, by manage

If the Root feeeives such a natification, or changes the topology itself, it will set a Topology Change flag in
all Configuration Messages transmitted for some time. Thistime is such that all Bridges will receive one or
moreefithe Configuration Messages, or further reconfiguration will take place. Whilethisflag is set, Bridges
use'the value of Forwarding Delay (the time interval spent in each of the Listening and Learning States) to
age out dynamic entries. When the flag is reset again, Bridges revert to using the Filtering Database Ageing

Time.

The ability to detect topology changes can be enabled or disabled on a per-Port basis by means of the
Change Detection Enabled parameter (8.5.5.10). The intent of thisfacility isto allow topology change detec-
tion to be disabled on Ports whereit is known that a single end station is connected, and where powering that
end station on and off would cause the Topology Change Notification mechanism to be triggered. Support of
the ability to set this parameter to the Disabled State is optional.
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8.4 Port States

The operation of an individual Bridge Port is described in terms of the state of the Port and the Processes
(7.3) that provide and support the functions necessary for the operation of the Bridge (7.1).

The state of each Port governs the processing of frames received from the individual MAC Entity associated
with the Port (7.5), the submission of frames to the MAC Entity for transmission (7.6), and the possible
inclusion of the Port in the active topology of the Bridged LAN.

The operation of the Spanning Tree Algorithm and Protocol serves to maintain and change the state of each
Port in order to meet the requirements placed on the algorithm (8.1). The possible Port States and the associ-

Disabled—that a Port may bein:

a) The purpose of the state.
b)  Whether the Forwarding Process (7.7) discards received frap
c)  Whether the Forwarding Process (7.7) submits forwarded

d) 2

€)

f)

This state'car be |eft ygon expiry of aprotocol timer or receipt of a Configuration Message on this or another
Port, and the Listening State entered, through the operation of the Spanning Tree Algorithm and Protocol.
This state can be left, and the Disabled State entered, through management action.

8.4.2 Listening

A Port in this state is preparing to participate in frame relay. Frame relay is temporarily disabled in order to
prevent temporary loops, which may occur in a Bridged LAN during the lifetime of this state as the active
topology of the Bridged LAN changes. Learning is disabled since changes in active topology can lead to the
information acquired being incorrect when the active topology becomes stable.

The Forwarding Process shall discard received frames. It shall not submit forwarded frames for transmis-
sion. The Learning Process shall not add station location information to the Filtering Database.
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The Bridge Protocol Entity shall include the Port in its computation of the active topology. BPDUs received
shall be processed as required by the Spanning Tree Algorithm and Protocol. BPDUs can be submitted for
transmission.

This state is entered from the Blocking State when the operation of the Spanning Tree Algorithm and Proto-
col determines that the Port should participate in frame relay.

This state can be left upon the expiry of a protocol timer, and the Learning State entered, through the opera-

tion of the Spanning Tree Algorithm and Protocol. This state can be left upon receipt of a Bridge Protocol
Data Unit on this or another Port, and the Blocking State entered, through the operation of the Spanning Tree
Algorithm and Protocol. This state can be left, and the Disabled or the Blocking State , throughman-
agement action.

8.4.3 Learning

The Forwarding
Learning Process sh I mcorporate station location information into the Filtering Database.

TheBridge Protocol Entity shall include the Port in its computation of the active topology. BPDUs received
shall be processed as required by the Spanning Tree Algorithm and Protocol. BPDUs can be submitted for

transmission.

This state is entered from the L earning State through the operation of the Spanning Tree Algorithm and Pro-
tocol, on the expiry of aprotocol timer.

This state can be left upon receipt of a Bridge Protocol Data Unit on this or another Port, and the Blocking

State entered, through the operation of the Spanning Tree Algorithm and Protocol. This state can be left, and
the Disabled or the Blocking State entered, through management action.
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8.4.5 Disabled

A Port in this state does not participate in frame relay or the operation of the Spanning Tree Algorithm and
Protocol.

The Forwarding Process shall discard received frames. It shall not submit forwarded frames for transmis-
sion. The Learning Process shall not incorporate station location information into the Filtering Database.

The Bridge Protocol Entity shall not include the Port in its computation of the active topology. BPDUs
received shall not be processed by the Spanning Tree Algorithm and Protocol. BPDUs shall not be submitted
for transmission.

This state is entered from any other state by the operation of management.

This state is left when the Port is enabled by management action, and the Bt

8.5 Protocol parameters and timers

ners independently of the individual

Ports, and a number of timers and parameters fo sybclause specifies those parameters, their

m§h Qft.

8.5.1 Configuration B

8.5.1.1 Root I@‘i

The unique Bridge Id

Thisparameter is conveyed to enable a Bridge to decide which of the Bridges attached to the LAN on which
the'Configuration BPDU has been received offers the lowest Cost path to the Root for that LAN.

8513 Blldyc :dclltl
The unique Bridge Identifier of the Bridge transmitting the Configuration BPDU.
This parameter is conveyed to enable aBridge to

a) Decide, inthe case of aLAN to which two or more Bridges are attached, that offer equal Cost paths
to the Root, which of the Bridges should be selected as the Designated Bridge for that LAN.
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b) Detect the case where two or more Ports on the same Bridge are attached to the same LAN, i.e,, are
in direct communication through a path of Bridged LAN components, none of which operate the
Spanning Tree Algorithm and Protocol.

8.5.1.4 Port Identifier

The Port Identifier of the Port on the transmitting Bridge through which the Configuration BPDU was trans-
mitted. Thisidentifier uniquely identifies a Port on that Bridge.

This parameter is conveyed to enable a Bridge to decide, in the case of aLAN to which two or more Ports on
the same Bridge are attached, which Ports are so attached.

8.5.1.5 Message Age

The age of the Configuration Message, being the time since the generation of
the Root that instigated the generation of this Configuration BPDU.

This parameter is conveyed to enable a Bridge to discard informa
below).

8.5.1.6 Max Age

A timeout value to be used by all Bridgesj

which to test the age of stored configuratiorf info
8.5.1.7 Hello Time

rfatio

y Tree Algorithm but is conveyed in Configuration BPDUs
ance by management functions.

The time interval betw

This parameter
to facilitate the moni

i BPDUs by the Root.

A timeout ridges in the Bridged LAN. The value of Forward Delay is set by the
Root.

This paramél eyed to ensure that each Bridge in aBridged LAN uses a consistent value for the For-
ward Delay, Time on transferring the state of a Port to the Forwarding State. This parameter is also used

as the timeout value for ageing Filtering Database dynamic entries following changes in active topol ogy.

8511.9 Topology Change Acknowledgment

A flag set in a Contiguration Message transmitted in response to Topology Change Notification received on
aDesignated Port. This parameter is conveyed to allow areliable acknowledged protocol to operate for noti-
fying the Root of changes in active topology.

8.5.1.10 Topology Change

A flag set by the Root in all Configuration BPDUs transmitted for a period of time following the notification
or detection of atopology change.
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This parameter is conveyed to notify Bridges throughout the Bridged LAN that there has been a change in
active topology in part of the Bridged LAN and that the Filtering Database should age out entries more
quickly in order to limit the effects of temporary isolation of end systems attached to the Bridged LAN
brought about by the use of incorrect information in the Filtering Database.

The value of the ageing time applied to dynamic entries in the Filtering Database becomes egual to that of
the value of the Forward Delay time parameter held for the Bridge; i.e., after Forward Delay time has
elapsed while the Topology Change flag is set in al Configuration Messages received from the Root, then

the only dynamic entries remaining 1n the Fltering Database are those that have been creaied or updated
during that period.

8.5.2 Topology Change Notification BPDU parameters

No parameters are conveyed in a Topology Change Notification BPDU.

8.5.3 Bridge parameters

8.5.3.1 Designated Root

The unique Bridge Identifier of the Bridge assumed to be the Root.

This parameter is used as the value of the Root Identifierpa
by the Bridge.

8.5.3.2 Root Path Cost

Configuration M essagef
uration Message infor

8.5.3.3 Root P

The Port Identifi A t lowest cost path to the Root, i.e., that Port for which the sum of
the values of the Desi Q th Cost parameters held for the Port is the lowest.

If two o mal S ast cost paths to the Root, the Root Port is selected to be that with the high-
est priQrity ifienheld as the Designated Bridge Parameter for that Port.

If two or more
values, thenthe R

Rorts offer equal least cost paths to the Root and hold the same Designated Bridge parameter
o6t Port is selected to be that with the highest-priority Designated Port held for that Port.

Finally, if two or more ports offer equal least-cost paths to the Root and hold the same Designated Bridge
and'Designated Port parameter values, then the Root Port is selected to be that with the highest-priority Port
[dentifier. The Port Identifiers for different Ports on the same Bridge are guaranteed to be different and thus

enforce atie-breaker.

This parameter is used to identify the Port through which the path to the Root is established. It is not signifi-
cant when the Bridge is the Root, and is set to zero.

8.5.3.4 Max Age

The maximum age of received protocol information beforeit is discarded.
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8.5.3.5 Hello Time

The time interval between the transmission of Configuration BPDUs by a Bridge that is attempting to
become the Root or is the Root.

8.5.3.6 Forward Delay

The time spent by a Port in the Listening State and the L earning State before moving to the Learning or For-

warding State, respectively. It is aso the value used for the ageing time of dynamic entries in the Filtering
Database, while received Configuration Messages indicate a topology change.

8.5.3.7 Bridge Identifier
The unique Bridge Identifier of the Bridge. This parameter is used as the value of
a) TheBridge Identifier parameter in all Configuration BPDUSs transritted by theBridg

This parameter comprises two parts, one of which is deriveg Ini idge Address (7.12.5) and
ich alows the adjustment
in priority comparisons. The

ported.

8.5.3.8 Bridge Max Age

S

This parameteg.may be updated by management action when Bridge Management is supported.

8.5.3.X0'Bridge Forward Delay

Thevaue of the Forward Delay parameter when the Bridge is the Root or is attempting to become the Root.

This parameter may be updated by management action when Bridge Management Is supported.

8.5.3.11 Topology Change Detected

A Boolean parameter set True to record that a topology change has been detected by or notified to the
Bridge. When set to True, this parameter is used to stimulate transmission of Topology Change Noatifications

towards the Root when the Bridge is not itself the Root; and to set the value of the Topology Change param-
eter for the Bridge to True if the Bridge is, or becomes, the Root. Transmission is subject to a reliable
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acknowledgment mechanism, as at 8.3.5 and 8.5.1.9; the Topology Change Natification BPDUs are trans-
mitted at regular intervals of Bridge Hello Time, until acknowledged.

8.5.3.12 Topology Change

A Boolean parameter set to record

) For-a-Rridaathat icnat tha Daoat vhathar ar nat tha mnct racaonthy anoantad Confi et o M accann
T O Tt DT oG et ot o ot tHC T OO v et e O Ot tHe oS T ettty et pret oo guroaror s 5c

indicates a change in the active topology; or

b)  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 transf
sages, and to determine whether the short (Forward Delay) or long (Ageing T
used for dynamic entries in the Filtering Database.

8.5.3.13 Topology Change Time

The time period for which the Bridge originates Configuration Messages|ndieal opology change follow-

oot{The val parameter is equal to the
sum of the values of the Bridge's Bridge M ' parameters.

8.5.4 Bridge timers
8.5.4.1 Hello Timer

This timer serves to enst exjodie smission of Configuration BPDUs by the Bridge when it is, or is
attempting tolsecon

8.5.4.2 TopslQgy Change Notification Timer

This timer serves to ensure that the Designated Bridge on the LAN to which the Bridge's Root Port is
attached is notified of any detected topology change.

The timeout value of the timer isthat of the Rridgn’e Rridgn Hello Time parametey

8.5.4.3 Topology Change Timer

This timer serves to determine the time period for which Configuration BPDUs are transmitted with the
Topology Change flag set by the Bridge when it is the Root following the detection of atopology change.

The timeout value of the timer isthat of the Bridge's Topology Change Time parameter.
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8.5.5 Port parameters
8.5.5.1 Port Identifier

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 transmitted through the Port.

The parameter consists of two parts. One part bears a fixed relationship to the physical or logical support of

the Port by real-world equipment; this part assures the uniqueness of the Port |dentifier among the Ports of a
single Bridge, and is a small integer assigned in the range from one upwards. The other part of the parameter
alows adjustment of the priority of the Port and is taken as the more significant part in priority comparisons.

This parameter is used to control the acceptance of frames from the
the Forwarding and Learning Processes, the forwarding of frames+
Entity, and the transmission and reception of BPDUs (8.4).
This parameter is updated by the action of the protocol.
When Bridge Management is supported, thi
8.5.5.3 Path Cost

The contribution of the path
the Root for this Bridge,

This parameter istise
of the Root Pat
not the Root.

This pafameter is used to test the value of the Root Identifier parameter conveyed in received Configuration
BPDUs:

8.5.5.5 Designated Cost

a) For aDesignated Port, the path cost (equal to the Root Path Cost of the Bridge) offered to the LAN
to which the Port is attached; otherwise,

b) The cost of the path to the Root offered by the Designated Port on the LAN to which this Port is
attached.

This parameter is used to test the value of the Root Path Cost parameter conveyed in received Configuration
BPDUs.
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8.5.5.6 Designated Bridge
The unique Bridge Identifier (8.5.3.7) of

a) The Bridge to which the Port belongs, in the case of a Designated Port; or otherwise,
b) The Bridge believed to be the Designated Bridge for the LAN to which this Port is attached.

This parameter is used

c) Together with the Designated Port and Port Identifier parameters for the Port to ascertain whether
this Port should be the Designated Port for the LAN to which it is attached.

d) Totest thevaue of the Bridge Identifier parameter conveyed in received &0

8.5.5.7 Designated Port

The Port Identifier (8.5.5.1) of the Bridge Port, on the Designated Br
nated Bridge transmits the Configuration Message information sto

This parameter is used
a)  Together with the Designated Bridge anchPo

b) By management to determine the tgpolo

This parameter is
received Topol ogy

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.

85510 (‘hnngn Detection Enabled

A Boolean parameter set to record whether or not detection of topology changesis enabled for the associated
Port. If change detection is disabled, changes in topology detected by or notified to the Bridge via this Port
are ignored from the point of view of communicating the topology change to the Root.

The default state of this parameter shall be Enabled for all Ports of the Bridge. Support of the ability to set
this parameter to the Disabled State is optional.
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8.5.6 Port timers
8.5.6.1 Message Age Timer

This timer serves to measure the age of the received protocol information recorded for a Port, and to ensure
that this information is discarded when its age exceeds the value of the Max Age parameter recorded by the
Bridge.

The timeout value of the timer isthat of the Bridge's Max Age parameter.

8.5.6.2 Forward Delay Timer

Thistimer determines the time spent by a Port in the Listening and Learning States
timer isthat of the Bridge's Forward Delay parameter.

alue of the

8.5.6.3 Hold Timer

Thistimer servesto ensure that Configuration BPDUs are not transi ough any Bridge
Port.

The timeout value of the timer is that of the Hold Time for the Bfidge.

8.6 Elements of procedure

8.6.1 Transmit Configuration BPDU
8.6.1.1 Purpose

To convey knowledge o

values of protocol fime
ration BPDU i @ it

8.6.1.2 Use

Zost, Designated Bridge, Designated Port, and the
ched to the same LAN as the Port on which the Configu-

a) i i iguration BPDU Generation procedure (8.6.4).
b) -ASpat »to Configuration BPDU procedure (8.6.5).
C) 2 3 expiry of the Hold Timer for the Port (8.7.8) when the Configuration Pending flag

is set, as a consequence of a previous invocation of the procedure.
d)

8.6.1.3'Procedure

8:6'173.1 Step 1

[T the Hold Timer for the Port is active then the Configurafion Pending flag parameter for the Port shall be
set. This completes the procedure. Otherwise, if the Hold Timer is not active, the following steps are
invoked.

8.6.1.3.2 Step 2

If the Hold Timer for the Port is not active, a Configuration BPDU is prepared for transmission. The Config-
uration BPDU shall have parameters set as follows:

74 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

a) TheRoot Identifier shal be set to the value of the Designated Root parameter held by the Bridge.

b) The Root Path Cost shall be set to the value of the Root Path Cost parameter held by the Bridge.

c) TheBridge Identifier shall be set to the value of the Bridge Identifier parameter held by the Bridge.

d) The Port Identifier shall be set to the value of the Port Identifier parameter held for the Bridge Port
through which the Configuration BPDU is transmitted.

€) If the Bridge has been selected as the Root, i.e., if the values of the Designated Root and Bridge
Identifier parameters held by the Bridge are the same, the Message Age shall be set to zero.

f)  Otherwise, the value of the Message Age shall be set such that the transmitted Configuration BPDU

does not convey an underestimate of the age of the Protocol Message received on the Root Port; i.e.
the value transmitted shall be no less than that recorded by the Message Age Timer for that Pert,
shall be greater than the value received, and will incorporate any transmissio ay. The value-of
the parameter shall not exceed its true value by more than the maximum 3

overestimate as specified in 8.10.2.

g) TheMaxAge, Hello Time, and Forward Delay shall be set to the valuesdf t

h) The Topology Change Acknowledgment flag shall be set to the va

Bridge.

8.6.1.3.3 Step 3

a)
b)
c)

d)

held, i.esnif

ay™ Case 1. The Root Identifier denotes a Bridge of higher priority than that recorded as the Designated
Root or

b

that recorded asthe Desgnated Cost for the Port, or

c) Case3. The Root Identifier and Root Path Cost are as recorded for the Port, and the Bridge Identifier
denotes a Bridge of higher priority than that recorded as the Designated Bridge for the Port, or

d) Case4. The Root Identifier and Root Path Cost are as recorded for the Port, and the Bridge Identifier

is the same as that recorded as the Designated Bridge for the Port, and either

1) TheBridge receiving the BPDU is not the Designated Bridge for the Port, or

2) The Port Identifier denotes a Port of priority not less than that recorded as the Designated Port.
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8.6.2.3 Procedure
8.6.2.3.1Step 1

The Designated Root, Designated Cost, Designated Bridge, and Designated Port parameters held for the
Port are set to the values of the Root Identifier, Root Path Cost, Bridge Identifier, and Port Identifier parame-
ters conveyed in the received Configuration BPDU.

8.6.2.3.2 Step 2

The Message Age Timer for the Port is started, to run from the value of the Message arameter con-
veyed in the received Configuration BPDU.

8.6.3 Record Configuration Timeout Values
8.6.3.1 Purpose

To update the Max Age, Hello Time, Forward Delay, and Topology € ametersto the latest val-
ues received from the Root.

8.6.3.2 Use

Following receipt of a Configuration BPDt
mation procedure (8.6.2.2).

8.6.3.3 Procedure

ange parameters held by the Bridge are set to

figuration Information procedure (8.6.2.2).
b)«—Case 2. Following expiry of the Hello Timer.

C) = Case 3. Following selection of the Bridge as the Designated Root by the Configuration Update pro-
cedure on expiry of aMessage Age Timer for a Bridge Port.

d) Case 4. Following Salection of the Bridge as the Designated Root by management action.

8.6.4.3 Procedure

For each Port that isthe Designated Port for the LAN to which it is attached (i.e., the value of the Designated
Bridge and Designated Port parameters held for the Port are the same as that of the Bridge Identifier and the
Port Identifier for that Port, respectively, which is not in the Disabled State), the Transmit Configuration
BPDU procedure (8.6.1) is used.
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8.6.5 Reply to Configuration BPDU
8.6.5.1 Purpose

To establish the Designated Bridge and Designated Port for aLAN in the case where another Bridge Port has
transmitted a Configuration BPDU on that LAN. This arises if Configuration Messages from the current
Root have not been received by the transmitting Bridge, either due to that Root having been newly estab-
lished or to BPDU loss and subsequent expiry of a Message Age Timer.

8.6.5.2 Use

whichitis
gnditions
(8.6.2.2) for the use of the Record Configuration Information procedure.
8.6.5.3 Procedure

The Transmit Configuration BPDU procedure (8.6.1) is used for the R
was received.

figuration BPDU

8.6.6 Transmit Topology Change Notification BP
8.6.6.1 Purpose

To notify the Bridge on the path towards the' Root that aK ex

transmitting Bridge. Eventually thiswill reg

oQ of the topology has been detected by the

8.6.6.2 Use
a) Casel.
the Ro

8.6.7.4RPurpose

-Toupdate the configuration information held by the Bridge and the Bridge Ports.

8.6.7.2 Use

a) Casel. Following receipt of a Configuration BPDU which invokes the Record Configuration Infor-
mation procedure (8.6.2.2).

b) Case 2. Following a Port becoming the Designated Port for the LAN to which it is attached on
expiry of the Message Age Timer for that Port.

c) Case 3. Following achangein Port State through management action.
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8.6.7.3 Procedure
8.6.7.3.1 Step 1

The procedure for Root Selection (8.6.8) shall be used to select the Designated Root and the Root Port, and
to calculate the Root Path Cost for this Bridge.

86732 Step 2

The procedure for Designated Port Selection (8.6.9) shall be used to determine for each Port whethercthe
Port should become the Designated Port for the LAN to which it is attached.

8.6.8 Root selection

8.6.8.1 Purpose
To select the Designated Root and the Root Port, and to calculate the Nis Bridge.
8.6.8.2 Use
This procedure is used by the Configuration Update pr
8.6.8.3 Procedure

8.6.8.3.1 Step 1

priority Designated Root parameter, has the lowest Root Path
sum of the Designated Cost and Path Cost parameters for any

hag the highest priority Bridge Identifier recorded as the Designated Bridge
the Port is attached; or

recorded astheé Designated Port for the LAN to which the Port is attached; or

€)\Of two or more Ports with the highest priority Designated Root parameter, lowest value of associ-
ated Root Path Cost, and highest priority Designated Bridge and Designated Port, has the highest

priority Port Identifier.

8.6.8.3.2 Step 2
If there is no such Port, the value of the Root Port parameter is set to zero, and
a) The Designated Root parameter held by the Bridge is set to the Bridge Identifier parameter held for

the Bridge, and
b) Thevalue of the Root Path Cost parameter held by the Bridge is set to zero.
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8.6.8.3.3 Step 3
Otherwise, i.e., if one of the Bridge Ports has been identified as the Root Port, then

a) The Designated Root parameter held by the Bridge is set to the Designated Root parameter held for
the Root Port, and

b) The value of the Root Path Cost parameter held by the Bridge is set to the value of the Root Path
Cost parameter associated with the Root Port, i.e., the sum of the values of the Path Cost and the

Designated Cost parameters recorded for the Root Port.
8.6.9 Designated Port selection
8.6.9.1 Purpose

To determine, for each Port, whether the Port should be the Designated Rort e itis
attached.

8.6.9.2 Use

As part of the Configuration Update procedure (8.6.7).

8.6.9.3 Procedure

AN to which it is attached, i.e., the value

a) Hasaready been selected as the Desi
i gheld for the Port are the same as that of the

of the Designated Britige and Desig .
b) }
0)
d)

€) al cost to the Root, and the Bridge is the Designated Bridge for the

ached, and the Port Identifier of the Port is of higher priority than that

8.6.104Rurpose

Giventhat a Port isto be the Designated Port on the LAN to which it is attached, to assign appropriate values
to those Port parameters that determine the active topology of the Bridged LAN.

8.6.10.2 Use

a) Casel. Following expiry of the Message Age Timer for the Port.

b) Case 2. Following selection of the Port as the Designated Port for the LAN to which it is attached by
the Designated Port Selection procedure (8.6.9) as part of the Configuration Update procedure
(8.6.7).

c¢) Case 3. Following achange of Port State through management action (8.8.1, 8.8.2, 8.8.3, and 8.8.5).
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8.6.10.3 Procedure

a) The Designated Root parameter held for the Port is set to the value of the Designated Root parame-
ter held by the Bridge;

b) The Designated Cost parameter held for the Port is set to the value of the Root Path Cost held by the
Bridge;

c¢) The Designated Bridge parameter held for the Port is set to the Bridge Identifier of the Bridge;

D =) et PG I — " Lol ") D s PR = VPR O PR - £l =y
u) ITe USIylidlcu mUlNt garditicte! TIiciu TUlN t1ie Ut 1o et tU U1 FUNL TUcTIH e Or i rurt.

8.6.11 Port State selection

8.6.11.1 Purpose

a) BetheRoot Port for the Bridge.
b) BeaDesignated Port.
c) BeanAlternate Port, i.e., act asabackup Port in areo

8.6.11.2 Use

b) SOtherwise, if the Port is the Designated Port for the LAN to which it is attached, i.e., the Designated
Bridge parameter for the Port is the same as the Bridge I dentifier parameter held by the Bridge, and
the Designated Port and Port Identifier parameters held for the Port are the same and the Port is not
in the Disabled State, then

1) TheMessageAge Timer for the Port is stopped, if running.
2) The Make Forwarding procedure (8.6.12) is used for the Port.

c) Otherwiseg, if the Port isto be an aternate Port, i.e., is neither the Root Port nor a Designated Port,
then

1) The Configuration Pending flag parameter and Topology Change Acknowledge flag parameter
for the Port are reset.

2) The procedure to Make Blocking (8.6.13) is used.
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8.6.12 Make forwarding
8.6.12.1 Purpose

To permit a Port to participate in frame relay, following a suitable interval to ensure that temporary loopsin
the Bridged LAN do not cause duplication of frames.

86122 llse

As part of the Port State Selection procedure (8.6.11).
8.6.12.3 Procedure
If the Port State is Blocking, then

a) ThePort Stateis set to Listening, and
b) The Forward Delay Timer for the Port is started.

8.6.13 Make blocking

8.6.13.1 Purpose

8.6.13.3 Procedure
IfthePortisnoti:% Disabled

b)
c)

8.6.14 Topology change detection

8.6.14.3Purpose

Torecord atopology change that has been detected by or notified to the Bridge, and to initiate action to com-

rpnicatatha fant that o tanalacng chanan hac haan datactad +4 tha DAt
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8.6.14.2 Use
8.6.14.2.1 Case 1

On receipt of a Topology Change Notification BPDU on a Port that is the Designated Port for the LAN to
which it is attached.
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8.6.14.2.2 Case 2

When a Bridge Port is put into the Forwarding State following the expiry of the Forward Delay Timer for the
Port, provided that the Change Detection Enabled parameter for that Port is set and the Bridge is the Desig-
nated Bridge for at least one of the LANSsto which its Ports are attached.

8.6.14.2.3 Case 3

When a Bridge Port in either the Forwarding or the Learning State is put into the Blocking State, provided
that the Change Detection Enabled parameter for that Port is set.

8.6.14.2.4 Case 4

When the Bridge becomes the Root.

8.6.14.3 Procedure

a) If the Bridge has been selected as the Root, i.e., the Designated RQot arikhB
ters held for the Bridge are the same, then
1) TheTopology Change flag parameter held for thé
2) TheTopology Change Timer for the Bridge is started.

b) If the Bridge has not been selected e

held for the Bridge is not already &

ridge \dentifier parame-

vange Detected flag parameter

(8.6.6) isinvoked.

c)

8.6.15.2 Use
Following receint juratiqn BPDU with the Topology Change Acknowledgment flag parameter set
from the Designated i dge fortheL. AN to which the Root Port is attached.

8.6.153.Pro seduke

a) TheTopotagy £hange Detected flag parameter held for the Bridge is reset;
b) .<The Topology Change Noatification Timer is stopped.

86116 Acknowledge topology change

8.6.16.1 Purpose
To acknowledge the notification of a detected topology change by another Bridge.
8.6.16.2 Use

Following receipt of a Topology Change Notification BPDU on a Port that is the Designated Port for the
LAN to which it is attached.
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8.6.16.3 Procedure

a) TheTopology Change Acknowledge flag parameter for the Port is set;
b) The Transmit Configuration BPDU procedure (8.6.1) is used for the Port.

8.7 Operation of the protocol

A Bridge Protocol Entity shall

a) Communicate with its Peer Entities in other Bridges by the transmission of Byidge Protocol)Data
Units,

b) Update stored protocol variables and timers;

¢) Change the state of the Bridge Ports;

following

— Thereception of Bridge Protocol Data Units;
— Theexpiry of Bridge and Port Timers;

eys protocol information that supersedes that aready held for a
efollowing sequence of Procedures is used:

Step 4. If the Bridge was selected as the Root prior to Configuration Update, but is no longer, then
the Hello Timer (8.5.4.1) is stopped.

e) ~ Step 5. If the Bridge was selected as the Root prior to Configuration Update, but is no longer, and the
Topology Change Detected flag parameter is set, then the Topology Change Timer is stopped, the

Iransmit Topology Change NotiTicalion 5FDU procedure (6.6.0) IS used, and the Topology Change
Notification Timer is started.

f)  Step 6. If the Configuration BPDU was received on the Root Port (i.e., the Port selected as the Root
Port by the Configuration Update procedure), the Record Configuration Timeout Values (8.6.3) and
the Configuration BPDU Generation (8.6.4) procedures are used.

g) Step 7. If the Configuration BPDU was received on the Root Port and the Topology Change
Acknowledgment flag parameter was set, the Topology Change Acknowledged procedure (8.6.15) is
used.
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8.7.1.2 Case 2

If the Configuration BPDU received does not convey information superseding that already held for the Port
and that Port is the Designated Port for the LAN to which it is attached, i.e., the value of the Designated
Bridge and Designated Port parameters held for the Port are the same as that of the Bridge Identifier for the
Bridge and the Port Identifier for that Port respectively, then the Reply to Configuration BPDU procedure
(8.6.5) isused.

8.7.2 Received Topology Change Notification BPDU

If the Port on which the Topology Change Notification BPDU was received is the Desi ed Port for the
LAN towhich it is attached, then

a) Step 1. The Topology Change Detection procedure (8.6.14) is used.
b) Step 2. The Acknowledge Topology Change procedure (8.6.16) is us

8.7.3 Hello Timer expiry
The Configuration BPDU Generation procedure (8.6.4) is use e He ) 541) is started.
8.7.4 Message Age Timer expiry

a)

b)

c)
d)

and Forware' Delay parameters held by the Bridge are set to
idge Hello Time, and Bridge Forward Delay parameters.

2)\/~Step 2>Fhe Forward Delay Timer is restarted.

b).\Step 2. Otherwise, if the state of the Port for which the Forward Delay Timer (8.5.6.2) has expired
was Learning, then
1) Step 1. The Port Stateis set to Forwarding, and

2—Step2if the Bridgetsthe Designated Bridge foratteast oneof the tANS towhichits Portsare
attached and the Change Detection Enabled parameter for the Port is set, the Topology Change
Detection procedure (8.6.14) is invoked.

8.7.6 Topology Change Notification Timer Expiry

a) Step 1. The Transmit Topology Change Notification BPDU procedure (8.6.6) is used.
b) Step 2. The Topology Change Notification Timer (8.5.4.2) is restarted.
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8.7.7 Topology Change timer

a) Step 1. The Topology Change Detected flag parameter held by the Bridge is reset.
b) Step 2. The Topology Change flag parameter held by the Bridge is reset.

8.7.8 Hold Timer expiry

If the Configuration Pending flag parameter for the Port for which the Hold Timer (8.5.6.3) has expired is

set, the Transmit Configuration BPDU procedure (8.6.1) isinvoked for that Port.

8.8 Management of the Bridge Protocol Entity

Management control of the Bridge Protocol Entity, which operates the Spanning
col, may be exerted in order to

— Meet any requirements for local information and configuration se
—  Support management operations.
This subclause specifies the interaction of the following mar vith the parameters and
procedures of the Spanning Tree Algorithm and Protocol:

a) Initialization;

b) Enabling anindividual Port;
¢) Disabling anindividua Port;
d) Changing the priority part of a Bridge |dentifie

(8.8.1,88.2, 8. ’8.8). Implementations are not otherwise constrained; in
particular, there isyig | elements of procedure. In any case of ambiguity, reference
> hich constitutes the definitive description of these operations.

These operationsf:all vodify the Reotoeg| Parameters and Timers and transmit BPDUS as described below

vhich operations are made available to a remote management station, nor
/ed. Operations and facilities that can be provided by remote manage-

a)<—Step 1. The Designated Root parameter held for the Bridge is set equa to the value of the Bridge
Identifier, and the values of the Root Path Cost and Root Port parameter held for the Bridge are set to
zero.

B)  Step Z. The Miax Age, Hallo Time, and Forward Delay parameters held by the Bridge are & to the
values of the Bridge Max Age, Bridge Hello Time, and Bridge Forward Delay parameters.

c) Step 3. The Topology Change Detected and Topology Change flag parameters for the Bridge are
reset, and the Topology Change Notification Timer (8.5.4.2) and Topology Change Timer (8.5.4.3)
are stopped, if running.

d) Step 4. For each of the Bridge's Ports
1) Step 1. The Become Designated Port procedure (8.6.10) is used to assign values to the Desig-

nated Root, Designated Cost, Designated Bridge, and Designated Port parameters for the Port.
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2) Step 2. The Port State is set to Blocking if the Port is to be enabled following initialization;
aternatively, the Port Stateis set to Disabled.

3) Step 3. The Topology Change Acknowledge flag parameter is reset.

4) Step 4 .The Configuration Pending flag parameter is reset.

5) Step 5. The Message Age Timer (8.5.6.1) is stopped, if running.

6) Step 6. The Forward Delay Timer (8.5.6.2) is stopped, if running.

7) Step 7. TheHold Timer (8.5.6.3) is stopped, if running.

8) Step 8. The Change Detection Enabled flag (8.5.5.10) is set.

8.8.2 Enable Port

8.8.3 Disable Port

€  Step 5. The Port State Selection procedure (8.6.11) 1S used t0 Select the State of each of the Bridge s
Ports.

f)  Step 6. The Configuration BPDU Generation procedure (8.6.4) is invoked and_the Hello Timer
(8.5.4.1) started.

a) Step 1. The Become Designated Port procedure (8.6.10) is used

b) Step 2. The Port State is set to Blocking.

c) Step 3. The Topology Change Acknowledge flag parameter i
d) Step 4. The Configuration Pending flag parameter is reset.
e) Step 5. The Message Age Timer (8.5.6.1) is stopped/if r

f)  Step 6. The Forward Delay Timer (8562)|sst i

g) Step7. TheHold Timer (8.5.6.3) ise
h)  Step 8. The Port State Selection pi

a)

b)
0)
d)
€
f)
0)
h)
i)

selected as the Root following Configuration Update, then
ello Time, and Forward Delay parameters held by the Bridge are set to

8:8.4 Set Bridge Priority

86

a) Step 1. The new value of the Bridge Identifier is calculated.

b) Step 2. Thevalue of the Designated Bridge parameter held for each Port that has been selected asthe
Designated Port for the LAN to which it is attached (i.e., for which the value of the Designated
Bridge and Designated Port parameters were the same as that of the Bridge Identifier and the Port
Identifier for that Port, respectively; is set to the new value of the Bridge Identifier.

c) Step 3. The Bridge Identifier parameter held by the Bridge is set to the new value.

d) Step 4. The Configuration Update procedure (8.6.7) is used.

€) Step 5. The Port State Selection procedure (8.6.11) is used.
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f)  Step 6. If the Bridge has been selected as the Root following Configuration Update, then
1) Step 1. The Max Age, Hello Time, and Forward Delay parameters held by the Bridge are set to
the values of the Bridge Max Age, Bridge Hello Time, and Bridge Forward Delay parameters.
2) Step 2. The Topology Change Detection procedure (8.6.14) is used.
3) Step 3. The Topology Change Noatification Timer (8.5.4.2) is stopped.
4) Step 4. The Configuration BPDU Generation procedure (8.6.4) is used and the Hello Timer is
started.

8.8.5 Set Port Priority

a) Step 1. The new value of the Port Identifier is calcul ated.
b) Step 2. If the Port has been selected asthe Deﬂgnated Port for the LAN to Wh ch itis

attached.(i.e.,

c) Step 3. The Port Identifier parameter held for the Port is set to the rienyalve.
d) Step 4 If the value of the Designated Bridge parameter held fo the '

recorded as the Desi gnated Port, then
1) Step 1. The Become Designated Port procedure

semantics) of operation specified here. Should differences of interpretation exist between that text and this
procedural model, the latter shall take precedence.

8.9.1 Overview

The parameters, timers, elements of procedure, and operation of the protocol are presented below as a com-
pilable program in the computer language C (ANSI X3.159).

The objective of presenting this program is to precisely and unambiguously specify the operation of the
algorithm and protocol. The description of the operation of the protocol in a computer language isin no way
intended to constrain the implementation of the protocol; areal implementation may employ any appropriate
technology.
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Conformance of equipment to this standard is purely in respect of observable protocol. The program con-
tained in this subclause contains modeling details that are of local concern to an implementation; thereis no
conformance in respect of these details.

The natural language text in 8.6, 8.7, and 8.8 follows the computer language text contained in this subclause.
In order to preserve the compactness of the program text, all comments are made by reference to the natural
language description and are of the form 4.n.n.n. Where a program statement invokes an element of proce-
dure, afurther reference is made to the particular condition, of those listed for the procedure, that has caused

the procedure 1o be Invoked.

In the computer language description of the procedural model, it should be noted that the BPDUs are shown
in their unpacked form, i.e., unpacked into individual parameters. The actual format of the BPDUs, as passed
across the LL C service boundary, is shown in Clause 9.

/*****************************************************************
*
*  SPANNI NG TREE ALGORI THM AND PROTOCCL
*

EEEEEE SR RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES

/***************************************************

*  DEFI NED CONSTANTS

EEEE R R SRR EEE R EEEEEEEEEEEEEEEEEEEEEREEEEEREEREEEEEEE] * & ***/

#define Zero 0
#defi ne One 1
#defi ne Fal se 0
#define True 1

/** port states. **/

#defi ne Di sabl ed 0 /* (8.4.5) */
#define Listening /* (8.4.2) */

#def i ne /* (8.4.3) */
#define /* (8.4.4) */
#def i ne /* (8.4.1) */

#define
#def i ne
**/

| *x* pSE

#define
ary choice, to allow the code below to conpile */

#def\ne All _ports No_of ports+1
/* ports start at 1, arrays in C start at 0 */

#define Default p:\th cost 10

/* arbitrary */

#defi ne Message_age_increnment 1
/* m nimum increment possible to avoid underestimating age, allows
for BPDU transmission time */

#define No_port O

/* reserved value for Bridge's root port parameter indicating no
root port, used when Bridge is the root */
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[ KR Kk ok kK ok kK R K K Kk R Kk ok R kR R R kK Rk kR ok R R R Rk R kR kR Rk Rk kR kR Rk Rk kR kK

*  TYPEDEFS, STRUCTURES, AND UNI ON DECLARATI ONS

LA EREE R R R EREEREEEEEREEEEEREEREEEEEEEEEEEREEEE SRR SRR R SRRy

/** basic types. **/

typedef int Int; /* to align with convention used here for use of
case. Types and defined constants have their
initial letters capitalized. */

typedef Int Bool ean; /* : (True, False) */

typedef Int State; /* : (Disabled, Listening, Learning,
Forwar di ng, Bl ocking) */

/** BPDU encoding types defined in Cause 9, “Encoding of Bridge Pr

Data Units” are:

Pr ot ocol _version (9.2.2)

Bpdu_t ype (9. 2.

Fl ag (9. 2.
Identifier (9. 2.
Cost (9.2.
Port _id (9. 2.
Ti me (9. 2.
'y

#i nclude “types.c”
/** Configurati

t ypedef struc<>
{ Bpdu_t ype

I dentifj _iNdy /* (8.5.1.1) */
Cos Rat /* (8.5.1.2) */
I denti{ i ot id; /* (8.5.1.3) */
Port _id 3 pd; /* (8.5.1.4) */
Ti he nmessage_age,; /* (8.5.1.5) */
Time max_age; /* (8.5.1.6) */
Frme freto—time; 85—+ ot
Ti me f orwar d_del ay; /* (8.5.1.8) */
Fl ag t opol ogy_change_acknow edgment ; /* (8.5.1.9) */
Fl ag t opol ogy_change; /* (8.5.1.10) */

} Config_bpdu;
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/** Topol ogy Change Notification BPDU Paraneters (8.5.2) **/

typedef struct

{
Bpdu_type type;

} Tcn_bpdu;

[** Bridge Paraneters (8.5, .3) **/

typedef struct

{ Identifier designated_root; /* (8.5.3.1)
Cost root _pat h_cost;
I nt root_port;
Ti ne max_age;
Ti me hello_tine;
Ti me f orwar d_del ay;

Identifier bridge_id;

Ti me bri dge_nmax_age;
Ti me bri dge_hel l o_ti ne;
Ti me bri dge_f orward_del ay; /* (8.5.3.10) */

Bool ean /* (8.5.3.11) */
Bool ean /* (8.5.3.12) */
Ti me /* (8.5.3.13) */
Ti me [* (8.5.3.14) */

/* (8.5.5.1) */

/* (8.5.5.2) *|
I nt pat h_cost; /* (8.5.5.3) */
hdentifier designated_root; /* (8.5.5.4) */
it destgnated—cost: +*—8-5-55) *f
Identifier designated_bridge; /* (8.5.5.6) */
Port_id desi gnat ed_port; /* (8.5.5.7) */
Bool ean t opol ogy_change_acknow edge; /* (8.5.5.8) */
Bool ean confi g_pendi ng; /* (8.5.5.9) */
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Bool ean change_det ecti on_enabl ed; /* (8.5.5.10) */
} Port_data;

/** types to support tiners for this pseudo-inplenentation. **/

typedef struct

{

Bool ean active; /* timer in use. */

Ti me val ue; /* current value of tiner, counting up. */
} Tinmer;

[ Kk ok kK ok kK ok R ok kK kR kR ok kK K ok kR ok ok R ok Kk R ok ok kR Rk R kR Rk R Rk R kR ok kK

*  STATI C STORAGE ALLOCATI ON

EE R R EE)

Bridge_data  bridge_info; */

Port _data port_info[ All _ports]; */

Confi g_bpdu config_bpdu[All _ports];

Tcn_bpdu tcn_bpdu[ Al l _ports];
Ti mer hell o_ti mer; */
Ti mer ten_timer; /* (8.5.4.2) */

Ti mer t opol ogy_g. /* (8.5.4.3) */
Ti mer /* (8.5.6.1) */
Ti mer /* (8.5.6.2) */
Ti mer /* (8.5.6.3) */
TR oT M T
*  CODE
KR KKK KKK A KA AR EAK KRR KR AR KK R K R KRR KRR KA AR AR AR
/** El gment
transm N /* (8.6.1) */
I nt
if (hol'd_tinerTport_no].active) /* (8.6.1.3.1) */
{ port _info[port_no].config_pending = True; /* (8.6.1.3.1) */
LI se /* (8.6.1.3.2) */
1

config_bpdu[ port_no].type = Config_bpdu_type;

config_bpdu[port_no].root_id = bridge_info. designated_root;

/* (8.6.1.3.2(a))*/
config_bpdu[ port_no].root_path_cost = bridge_info.root_path_cost;

/* (8.6.1.3.2(b))*/
config_bpdu[port_no].bridge_id = bridge_info.bridge_id;

/* (8.6.1.3.2(c))*/
config_bpdu[port_no].port_id = port_info[port_no].port_id;
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/* (8.6.1.3.2(d))*/
if (root_bridge())

{

confi g_bpdu[ port_no] . nessage_age = Zero; /* (8.6.1.3.2(e))*/
}
el se
{

confi g_bpdu[ port_no] . nessage_age

= nessage_age_tiner[bridge_info.root_port].val ue
+ Message_age_increnent: [* (8.6.1,.3 2(f))*/

}

confi g_bpdu[ port_no].nmax_age = bridge_info.max_age; /* (8.6.1.3.2(g))*/

config_bpdu[port_no].hello_tinme = bridge_info.hello_tineg;

confi g_bpdu[ port_no].forward_del ay = bridge_info.forward_del ay;

confi g_bpdu[ port_no].topol ogy_change_acknow edgnent
= port_info[port_no].topol ogy_change_acknow edge;

confi g_bpdu[ port _no] . t opol ogy_change
= bridge_i nfo.topol ogy_change;

if (config_bpdu[port_no].nessage_age < bridge_info.

{
port _i nfo[ port_no].topol ogy_change_acknow ed
port _info[port_no].config_pending = Fal se;
send_confi g_bpdu(port_no, &config_bpdulpo
start_hol d_ti mer(port_no);
}
}
}
/* where

I nt
Confi g_bpdu }

is a pseudo-i\ ] S (fi outine that transmits
the b i fi e fn the specified tine.

== bridge_info.bridge_id);

Bool ean supe /* (8.6.2.2) */
Int port _.nef
Confi g bpdu *conf
{

return (
(¢ config->root_id
< port_info[port_no].designated_root /* (8.6.2.2 a) */

( config->root_id
== port_info[ port_no].designated_root

( ( config->root_path_cost
< port_info[port_no].designated_cost /* (8.6.2.2 b) */

92 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

( ( config->root_path_cost
== port_info[port_no].designated_cost
)
&&
( ( config->bridge_id
< port_info[port_no].designated_bridge /* (8.6.2.2 c) */

)
[
( ( config->bridge_id
== port_info[port no].designated bridge
) /* (8.6.2.2 d) */
&&
( ( config->bridge_id !'= bridge_info.bridge_id
) /* (8.6.2.2 d
[
( config->port_id
<= port_info[port_no].designated_port
)
) ) ) ) ) )

}

record_config_infornation(port_no, config) */
Int port_no;
Confi g_bpdu *confi g;
{
port _i nfo[ port_no].desi gnated_r oot */
port _i nfo[ port_no] . designated_co
port_info[ port_no].desi gnated_brig
port _i nfo[ port_no] . desi gnat ed_port
start_message_age_ti mer (port_no, i 5age . /* (8.6.2.3.2) */
}
record_config_tinmeout_val ues /* (8.6.3) */
Config_bpdu *config;
{
bri dge_i nf o, Max_ /* (8.6.3.3) */
bri dge_i nf »
bri dge_i nf 0. ot pa
bri dge_i nfo.tof >t opol ogy_change;
}
config_bpdy i /* (8.6.4) */
{
I nt
for port_no <= No_of _ports; port_no++) [* (8.6.4.3) */
{
if Si d_port (port_no) /* (8.6.4.3) */
&&
(port_info[port_no].state != Disabl ed)
)
{
transmt_config(port_no); /* (8.6.4.3) */
T 1~ \8 — 2) “f
}
}
/* where */

Bool ean desi gnat ed_port (port_no)
Int port_no;

{

return ( ( port_info[port_no].designated_bridge
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== bridge_info.bridge_id

)

&&

( port_info[port_no].designated_port

== port_info[port_no].port_id
)
)
}
repl y(port_no) /* (8.6.5) */
lnt port _no:
{
transmt_config(port_no); /* (8.6.5.3) */

}

transmt_tcn()

{ Int port_no;

port_no = bridge_info.root_port;

tcn_bpdu[ port_no].type = Tcn_bpdu_type;

send_t cn_bpdu(port _no, &t cn_bpdu[bridge_info.root_p
}

/* where

send_t cn_bpdu( port _no, bpdu)
I nt port _no;
Tcn_bpdu *bpdu;

is a pseudo-inplepgentation-s i Nout'i I transmts
the bpdu on the aci fi ith
*/
confi guration_uypdat /* (8.6.7) */
{
root _sel ect ineA( /* (8.6.7.3.1) */
/* (8.6.8.2) */
desi gnat ed_port \se an(): /* (8.6.7.3.2) */
/* (8.6.9.2) */
}
r oot /* (8.6.8) */
{
I nt
I'nt port{_no
root\port = No_port;
flor (port_no = One; port_no <= No_of _ports; port_no++) /* (8.6.8.3.1) */
{
F 1y 1N (5 dest grrat cu'_pul C(PoTrt_11o)7)
&&
(port_info[port_no].state != Disabl ed)
&&

(port_info[port_no].designated_root < bridge_info.bridge_id)

&&
( (root_port == No_port)
[

( port_info[port_no].designated_root

94 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

< port_info[root_port].designated_root /* (8.6.8.3.1(a)) */

)
[
( ( port_info[port_no].designated_root
== port_info[root_port].designated_root
)
&8&

( ( ( port_info[port_no].designated_cost
+ port_info[port_no]. path_cost

( port_info[root_port].designated_cost
+ port_info[root_port].path_cost
) /* (8.6.8.3.1

( ( port_info[port_no].designated_cost
+ port_info[port_no].path_cost

port_info[port_no].port_id
< port_info[root_port].port_id
/* (8.6.8.3.1(e)) */

bri dgedi nfo.roof_port = root_port; /* (8.6.8.3.1) */
if\(root_port == No_port) /* (8.6.8.3.2) */
{
b dgc_i nfo—dest grrat cd_l oot——br+ u'gc_i nfo—br u'gc_i o
/* (8.6.8.3.2(a)) */
bridge_i nfo.root_path_cost = Zero; /* (8.6.8.3.2(b)) */
}
el se /* (8.6.8.3.3) */
{

bridge_i nfo. desi gnated_root = port_info[root_port]. designated_root;
/* (8.6.8.3.3(a)) */
bridge_i nfo.root_path_cost = ( port_info[root_port].designated_cost
+ port _info[root_port].path_cost
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) /* (8.6.8.3.3(h)) */
}
}
desi gnat ed_port _sel ection() /* (8.6.9) */
{
Int port_no;
for (port_no = One; port_no <= No_of _ports; port_no++) /* (8.6.9.3) */
{
if ( designated port(port_no) /[* (8.6.9.3 a) */
[
(
port _info[ port_no].desi gnated_root
!'= bridge_info.designated_root /* (8.6.9.3 b)
)
[
(  bridge_info.root_path_cost

< port_info[port_no].designated_cost

(  bridge_info.root_path_cost

== port_info[port_no].designated_cost
)
&&
( ( bridge_info.bridge_id
< port_info[port_no].desigrated_brj d@

) (8.6.9.3 d) */
[
(

nat ed’ bri dge

port _i nfo[ por\t_no O B
o[\ort\ desi gpat ed_port

/* (8.6.9.3 e) */

/* (8.6.10.2 a) */

/* (8.6.10) */
= bridge_info. designated_root;
/* (8.6.10.3 a) */

. desi gnated_cost = bridge_info.root_path_cost;
/* (8.6.10.3 b) */

port/i nfo[ port_no]. desi gnated_bridge = bridge_info.bridge_id;
/* (8.6.10.3 c) */

port _info[port_no].designated_port = port_info[port_no].port_id;

86103 “f
}
port_state_sel ection() /* (8.6.11) */
{

Int port_no;
for (port_no = One; port_no <= No_of _ports; port_no++)

{
if (port_no == bridge_info.root_port) /* (8.6.11.3 a) */

96 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)

MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition
{
port _i nfo[ port_no].config_pending = Fal se; /* (8.6.11.3 al)*/
port _i nfo[ port _no].topol ogy_change_acknow edge = Fal se;
make_f orwar di ng( port_no); /* (8.6.11.3 a2)*/
}
else if (designated_port(port_no)) /* (8.6.11.3 b) */
{
st op_message_age_ti mer (port_no); /* (8.6.11.3 bl)*/
make_f orwar di ng( port _no); /* (8.6.11.3 b2)*/
}
el se /* (8.6.
{
port _info[ port_no].config_pendi ng = Fal se; /* (8.6.
port _i nfo[ port_no].topol ogy_change_acknow edge = Fal se;
make_bl ocki ng(port_no); /* (8.
}

}
}

make_f or war di ng( port_no)
Int port_no;

{
if (port_info[port_no].state == Bl ocking) */
{
set _port_state(port_no, Listening); .3 a) */
start_forward_del ay_ti mer(port .3 b) */
}
}

make_bl ocki ng( port _no) */
I nt port_no;
{
if ( (port d)
&&
(port > Bkocki ng)
/* (8.6.13.3) */
{
== For war di ng)
== Lear ni ng)
port _no] . change_det ecti on_enabl ed == True)
/* (8.5.5.10) */
{
t opoMogy_change_det ection(); /* (8.6.13.3 a) */
} /* (8.6.14.2.3) */
}
set _port_state(port_no, Bl ocking); /* (8.6.13.3 b) */
stop_forward_del ay_ti ner(port_no); /* (8.6.13.3 ¢) */
}
}
/[* where */

set _port_state(port_no, state)
Int port_no;
State state;
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{
port_info[port_no].state = state;
}
t opol ogy_change_det ecti on() /* (8.6.14) */
{
if (root_bridge()) /* (8.6.14.3 a) */
{
bri dge_i nfo. topol ogy_change = True; /* (8.6.14.3 al)*/
start_topol ogy_change_tiner(); /* (8.6.14.3 a2)*/
}
else if (bridge_info.topol ogy_change_detected == Fal se) /*
{
transmt_tcn();
start_tcn_timer();
}
bri dge_i nf o.topol ogy_change_detected = True;
}

t opol ogy_change_acknow edged()

bri dge_i nfo. t opol ogy_change_det ected = Fal se;

stop_tcn_tinmer();

}

acknow edge_t opol ogy_change( port _no)
Int port_no;

{

/* (8.6.16) */

port _i nfo[ port_no].te rue; /* (8.6.16.3 a) */

/* (8.6.16.3 b) */

/* (8.7.1) */
i (supersettes_port _i nfo(port_no, config)) /* (8.7.1.1) */
{ /* (8.6.2.2) */
record_config_information(port_no, config); /* (8.7.1.1 a) */
/* (8.6.2.2) */
configuration_update(); /* (8.7.1.1 b) */
8 6—72=) f
port_state_sel ection(); /* (8.7.1.1 ¢) */
/* (8.6.11.2 a) */
if ((!'root_bridge()) && root) /* (8.7.1.1 d) */
{
stop_hello_tinmer();
if (bridge_info.topol ogy_change_det ect ed) /* (8.7.1.1 e) */
{
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transmt_tcn(); /* (8.6.6.1) */
start_tcn_timer();
}
}
if (port_no == bridge_info.root_port)
{
record_config_timeout_val ues(config); /* (8.7.1.1 e) */
/* (8.6.3.2) */
config_bpdu_generation(); /* (8.6.4.2 a) */
if (config->topol ogy_change_acknow edgnent) /* (8.7.1.1

{
}

t opol ogy_change_acknow edged() ;

}

else if (designated_port(port_no))

{
repl y(port_no);

}

recei ved_t cn_bpdu(port_no, tcn) .2) */
Int port_no;
Tcn_bpdu *tcn;
{
if (port_info[port_ne
{
.2 a) */
.14.2.1) */
.2 b) */
.16. 2) */
}
}
hello_ti .3) */
{
cofig .4.2 b) */
start_he
}
nessagevage_ti mer_expiry(port_no) /* (8.7.4) */
| ntewpeort _no;
{
Bool ean root;
root = root_bridge();
becone_desi gnat ed_port (port_no); /* (8.7.4 a) */
/* (8.6.10.2 bh) */
configuration_update(); /* (8.7.4 Db) */
/* (8.6.7.2 b) */
port_state_sel ection(); /* (8.7.4 c) */
/* (8.6.11.2 b) */
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if ((root_bridge()) && (!root)) /* (8.7.4 d) */
{
bridge_i nfo. max_age = bridge_i nfo. bri dge_max_age; /* (8.7.4 d1) */

bridge_info.hello_tine = bridge_info.bridge_hello_tine;
bridge_info.forward_del ay = bridge_info. bridge_forward_del ay;

t opol ogy_change_det ection(); /* (8.7.4 d2) */
/* (8.6.14.2.4) */

stop_tcn_tinmer(); /* (8.7.4 d3) */

confi g_bpdu_generation(); /* (8.7.4 d4) */

start_hello_tinmer();

}

forward_del ay_ti ner_expiry(port_no)
I nt port_no;

{
if (port_info[port_no].state == Listening)
{
set _port_state(port_no, Learning);
start_forward_del ay_ti mer(port_no);
}
else if (port_info[port_no].state == Learni
{
set _port_state(port_no, Forwardi ng) b1) */
if (designated_for_sonme_port()) b2) */
== True)
/* (8.5.5.10) */
/* (8.6.14.2.2) */
}
}
8 _some_port ()
0/~ One; port_no <= No_of _ports; port_no++)
port _i nfo[ port_no]. desi gnated_bridge
== bridge_info.bridge_id
)
{
return(True);
}
¥
return(Fal se);
}
ten_timer_expiry() /* (8.7.6) */
{
transmt_tcn(); /* (8.7.6 a) */
start_tcn_tinmer(); /* (8.7.6 b) */
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}
t opol ogy_change_ti mer_expiry() /* (8.7.7) */
{
bri dge_i nfo.topol ogy_change_det ected = Fal se; /* (8.7.7 a) */
bri dge_i nfo.topol ogy_change = Fal se; /* (8.7.7 b) */
}
hold tinmer_expirv(port no) [* (8.7.8) */
Int port_no;
{
if (port_info[port_no].config_pending)
{
transm t _config(port_no); /* (8.6.1.2
}
}

/** Managenent of the Bridge Protocol Entity (8.8) **/
initialisation()

{
Int port_no;
bri dge_i nfo. desi gnated_root = bridge_info.bridge_i
bri dge_i nfo.root _path_cost = Zero;
bridge_i nfo.root _port = No_port;
bridge_i nfo. max_age = bridge_info.hridge_max_
bridge_info.hello_tinme = bridge_j Nbri
bridge_i nfo.forward_del ay = bridge_i
bri dge_i nf o. t opol ogy_change_det ect ed .1 ¢) */
bri dge_i nfo. t opol ogy_change = Fal se;
stop_tcn_tinmer();
st op_t opol ogy_change
for (port_no POKtS; port_no++) /* (8.8.1 d) */
{
}
port_state_seletti® /* (8.8.1 e) */
confi g \opdu_generati-on /* (8.8.1 f) */
st a i AE%
}
/*
*/
i ni tisal’i ze_port{port_no)
I nt\‘port _no;
{
becone_desi gnat ed_port (port_no); /* (8.8.1 dl) */
set _port_state(port_no, Bl ocking); /* (8.8.1 d2) */
port _info[port_no].topol ogy_change_acknow edge = Fal se;
/* (8.8.1 d3) */
port _info[ port_no].config_pending = Fal se; /* (8.8.1 d4) */
port _i nfo[ port_no].change_detection_enabled = True; /* (8.8.1 d8) */

Copyright © 1998 IEEE. All rights reserved.

101



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

LOCAL AND METROPOLITAN AREA NETWORKS:

st op_nessage_age_ti mer (port_no); /* (8.8.1 d5) */
stop_forward_del ay_ti ner(port_no); /* (8.8.1 d6) */
stop_hol d_ti mer (port_no); /* (8.8.1 d7) */
}
enabl e_port (port_no) /* (8.8.2) */
Int port_no;
{
initialize_port(port_no);
port_state_sel ection(); /* (8.8.2 @)
}
di sabl e_port (port_no) /*{(8. 8.
Int port_no;
{
Bool ean root;
root = root_bridge();
becone_desi gnat ed_port (port_no); */
set _port_state(port_no, Disabled) */
port _info[ port_no].topol ogy_change a */
port _info[port_no].config_pending\= F /* (8.8.3 d) */
stop_nessage_age_ti (po no) ; /* (8.8.3 e) */
st op_f orward_del /* (8.8.3 f) */
configurat /* (8.8.3 Q) */
port_state_se| &cti or() /* (8.8.3 h) */
if ((root_bNdg /* (8.8.3 1) */
{
/* (8.8.31i11) */
/* (8.8.31i2) */
stop_tcn_titer(); /* (8.8.31i3) */
config_bpdu_generation(); /* (8.8.3 i4) */
start_hello_tiner();
i
}
set_bridge_priority(new_bridge_id) /* (8.8.4) */
Identifier new_ bridge_id; /* (8.8.4 a) */

{

Bool ean root;

Int port_no;

root = root_bridge();
102

Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)

MEDIA ACCESS CONTROL (MAC) BRIDGES ANSVI/IEEE Std 802.1D, 1998 Edition
for (port_no = One; port_no <= No_of_ports; port_no++) /* (8.8.4 b) */
{
if (designated_port(port_no))
{
port _i nfo[ port_no]. desi gnated_bridge = new_bridge_i d;
}
}
bridge info. bridge id = new bridge_id: [* (8.8.4 c) */
configuration_update(); /* (8.8.4 d) */
port_state_sel ection(); /* (8.8.4 e)
if ((root_bridge()) & (!root)) /* (8.8.4
{
bri dge_i nfo. nax_age = bridge_i nfo. bri dge_max_age; /* (8.8)
bridge_info.hello_time = bridge_info.bridge_hello_tineg;
bridge_info.forward_delay = bridge_info.bridge_forward_8
t opol ogy_change_det ection(); */
stop_tcn_tiner(); */
confi g_bpdu_generation(); */
start_hello_timer();
}
}
set _port_priority(port_no, new port_ /* (8.8.5) */

Int port_no;

Port _id new port _id; /* (8.8.5 a) */
{
if (designated_po /* (8.8.5 h) */
{
port _inf or t\\no] . desj gnat ety po I _id;
}
port _i nf o[ por ¥ i poyt _i d; /* (8.8.5 ¢) */
if (( i dg 8, b /* (8.8.5 d) */
{
becone_desi gnat ed_port (port_no); /* (8.8.5 d1) */
port _state_sel ection(); /* (8.8.5 d2) */
}
i
/*
*/
set _path_cost (port_no, path_cost) /* (8.8.6) */
Int port_no;
Cost path_cost;
{
port _info[port_no].path_cost = path_cost; /* (8.8.6 a) */
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configuration_update(); /* (8.8.6 h) */
port_state_sel ection(); /* (8.8.6 c) */

}
/*
*/
enabl e_change_detection(port_no) [* (8.8 7) */

I nt port_no;

{
port _info[ port_no].change_detecti on_enabl ed = True;
}
di sabl e_change_det ecti on(port _no)
I nt port_no;
{
port _info[ port_no].change_detecti on_enabl ed = Fal se;
}
/** pseudo-inpl enent ati on-specific tiner runni ng supp
tick()
{
Int port_no;
if (hello_tiner_expired())
{ hello_timer_expiry();
}
if (ten_timer_expired
ten_timer_expiry()y;
port_no++)
for port_no <= No_of _ports; port_no++)

i \(forward>el ay_ti ner_expired(port_no))
{
forward_del ay_tiner_expiry(port_no);

if (hold_tiner_expired(port_no))

hol d_ti mer_expi ry(port_no);

}
/* where */

start_hello_timer()

{ hello_timer.value = (Tinme) Zero;

104
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hello_tiner.active = True;

}

stop_hello_tiner()
{ hello_timer.active = Fal se;
}
Bool ean hel | o_timer_expired()
{ if (hello_timer.active && (++hello_tiner.value >= bridge_info.hello_tine))
{ hel l o_tiner.active = Fal se;
return(True):

}

return(Fal se);

}

start_tcn_timer()
{ tcn_timer.value = (Time) Zero;
ten_tiner.active = True;

}

stop_tcn_tiner()
{ tcn_timer.active = Fal se;

}

Bool ean tcn_ti nmer_expired()

{ if (tcen_timer.active && (++tcn_tiner.value >= bri

{ ten_timer.active = Fal se;
return(True);

return(Fal se);

}

start_t opol ogy_change_ti ner ()
{ topology_change_tiner.yal ue

t opol ogy_change_ti mer ive
}
st op_t opol ogy_chang
{
}
Bool ean topol ogy §hange_t ixer_eXp
{
{ = Fal se;
}
ret ur n( Fal'se
}

st art\.nmessage_age_ti mer(port_no, nessage_age)
nt V port_no;
Ti ne nessage_age;

{ ||r;>>agc_agc_li et [pul l_IIU] —vattue— NESSage_agcT,
message_age_timer[port_no].active = True;

}

st op_nessage_age_ti ner (port_no)

Int port_no;

{ message_age_tiner[port_no].active = Fal se;

}

Bool ean message_age_ti mer_expi red(port_no)
Int port_no;
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{ if (nessage_age_tiner[port_no].active &&
(++message_age_timer[port_no].val ue >= bridge_i nfo. max_age))
{ message_age_tiner[port_no].active = Fal se;
return(True);

return(Fal se);

}

start_forward_del ay_ti nmer(port_no)

Int port_no;
{ forward_delay_timer[port_no].value = Zero;
forward_del ay_timer[port_no].active = True;

stop_forward_del ay_ti mer(port_no)
Int port_no;
{ forward_delay_tiner[port_no].active = Fal se;

}

Bool ean forward_del ay_ti mer_expired(port_no)

Int port_no;

{ if (forward_delay_tiner[port_no].active &
(++forward_del ay_ti ner[port_no

.val ue >
{ forward_del ay_ti mer[ port_no]
return(True);

}

return(Fal se);

start_hol d_ti ner (por
Int port_no;

{ hold_timer[pogt_
hol d_ti rrer_

{ hold tixe
}
Bool ean ho expi red(port_no)

Int port ¢nos
{ if (hold_tiner[port_no].active &
(++hol d_tiner[port_no].value >= bridge_info.hold_tine))
{ hol d_ti mer[port_no].active = Fal se;
return(True);

}

return(Fal se);

/** pseudo-inpl ementation specific transmit routines **/

#include “transmt.c”
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8.10 Performance

This subclause places requirements on the performance of the Bridgesin a Bridged LAN and on the setting
of the parameters of the Spanning Tree Algorithm and Protocol. These are necessary to ensure that the algo-
rithm and protocol operate correctly.

It recommends default operational values for performance parameters. These have been specified in order to
avoid the need to set values prior to operation, and have been chosen with a view to maximizing the ease

with which Bridged LAN components interoperate.

It specifies absolute maximum values for performance parameters. The ranges of applica
ified to assist in the choice of operational values and to provide guidance to implemento

ble val ues arespec-

8.10.1 Requirements
For correct operation, the parameters and configuration of Bridgesin the

— Bridgesdo not initiate reconfiguration if noneis needed. Thig

were initially forwarded on the previous active topo
that frames are not duplicated.

— Themaximum brigg N { imeé elapsing between reception and transmis-
sion by a Bridge ofka forwg aMe ould otherwise exceed this limit being dis-
carded.

—  The maximum BPDO\ transmi

Bridgeol Data Unjt fo
— The maxigmum-fessa :

. The maximum delay prior to the transmission of a
d to transmit such a BPDU arising, as specified in 8.7.

t"overestimate that may be made to the value of the Mes-
sor to the age of stored Bridge Protocol Message informa:

— SOverestimate the Hello Time interval when acting as the Root.

8.10.2 Parameter values

Recommended default, absolute maximum, and ranges of parameters are specified in Tables 8-1 through 8-5.

A Bridge shall not exceed the absolute maximum values specified in Table 8-2 for maximum bridgetransit
delay, maximum BPDU transmission delay, and maximum M essage Age increment overestimate.

If the values of Bridge Hello Time, Bridge Max Age, and Bridge Forward Delay can be set by manage-

ment, the Bridge shall have the capability to use the full range of values in the parameter ranges specified in
Table 8-3, with agranularity of 1s.
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Table 8-1—Maximum Bridge Diameter

Par ameter Recommended
value
Maximum bridge diameter 7

lable o-Z—Iransit and transmission delays

Parameter Reco\r/T;Jngnded Gm
Maximum bridge transit delay 1.0 \ %\
maximum BPDU transmission delay 10 Ah)\\)
maximum Message Age increment overestimate 1.0 & \ \ N >

All times are in seconds. \

A Bridge shall use the value of Hold Time shown in Table 8

Port is attached.

NOTE—The va @N
mended values and renges s

to exert control over

Spanning Tree Algorithm timer values

\&mﬁ\%} Reggfn;mfcgﬁdeor Fixed value Range
Bridge HelloTi mw 20 — 1.0-10.0
BridgeMax Age 20.0 — 6.0-40.0
Bridge Forward Delay 15.0 — 4.0-30.0
Hotd-Fime — o) —

All times are in seconds.
— Not applicable.
Subclause 8.10.2 constrains the relationship between Bridge Max Age and Bridge Forward Delay.

If the values of the Bridge Priority and the Port Priority for each of the Ports can be set by management,

the Bridge shall have the capability to use the full range of values in the parameter ranges specified in Table
8-4, with agranularity of 1.
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Table 8-4—Bridge and Port Priority parameter values

Recommended or
Parameter default value Range
Bridge Priority 32768 0-65 535
Port Priority 128 0-255

A Bridge shall not use alower value for the Path Cost parameter associated with any Port than the absolute
minimum value specified in 8-5.

If the value of Path Cost can be set by management, the Bridge shall have the capabilit ke fulhrange
of values in the parameter ranges specified in Table 8-5, with a granularity of 1.
Table 8-5—Path Cost Parameter Valyés
. Recommended | Reco M
Parameter | Link Speed value 4;%\ \%e\/
Path Cost 4 Mb/s 250 1 0—1()})9\\<@5%35

Path Cost 10 Mb/s 10 5l > 1-65 535
Path Cost 16 Mb/s 40-400 1-65 535
Path Cost 100 Mb/s > 1 10-60 1-65 535

Path Cost 1Gbls % \) 3-10 1-65 535
Path CO<\ 1060/s™| N 15 1-65535
i >

2
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9. Encoding of Bridge Protocol Data Units (BPDUS)

This clause specifies the structure and encoding of the BPDUSs for the Spanning Tree Protocol, exchanged
between Bridge Protocol Entities.

9.1 Structure

9.1.1 Transmission and representation of octets

All BPDUs shall contain an integral number of octets. The octets in a BPDU are numbered.starting from’1
and increasing in the order they are put into a Data Link Service Data Unit (DLSDU). . an‘octet are
numbered from 1 to 8, where 1 isthe low-order bit.

When consecutive octets are used to represent a binary number, the lower octet ber R s most signifi-
cant value.

All Bridge Protocol Entities respect these bit and octet ordering conre 5, thus g\communications
to take place.

9.1.2 Components

A Protocol Identifier is encoded in the initig octel ‘ dard reserves a single Protocol
Identifier value. This standard places no furthe icti encoding, or use of BPDUs with

Each BPDU compyrisesia fixed exs essential to the operation of the protocol. Each param-
eter is encoded @ 3 ndi egAength. The order of parametersin aBPDU is fixed.

A Protoeolddentifiershall be encoded in two octets.

9:2.2-Encoding of Protocol Version Identifiers

A-Protocot Versiom tdentifier statteencoded irone octetHtwo Protocot Versiom tdentifrersareimterpreted
as unsigned binary numbers, then the greater number will be associated with the more recently defined Pro-
tocol Version.

9.2.3 Encoding of BPDU types

Thetype of the BPDU shall be encoded as a single octet. The bit pattern contained in the octet merely serves
to distinguish the type; no ordering relationship between BPDUs of different typesisimplied.
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9.2.4 Encoding of flags

A flag shall be encoded as abit in asingle octet. A number of flags may be thus encoded in asingle octet. A
flag is set if the corresponding bit in the octet takes the value 1. Bit positions in the octet that do not corre-
spond to flags defined for a given type of BPDU arereset, i.e., shall take the value 0. No additional flags will
be defined for aBPDU of given protocol version and type.

9.2.5 Encoding of Bridge ldentifiers

A Bridge Identifier shall be encoded as eight octets, taken to represent an unsigned binary number. Two
Bridge Identifiers may be numerically compared and the lesser number shall denote the Britige of the higher
priority.

of the octet (Bit 1) is assigned the value of thefirst bit of th
assigned the value of the second bit of the Brldge Ad ess

octets of the Bridge Address.

9.2.6 Encoding of Root Path Cost

9.2.8 Encoding~af Titner Values

Timér Va ues shall be encoded in two octets, taken to represent an unsigned binary number multiplied by a
uhitlof time of 1/256 of a second. This permits times in the range 0 to, but not including, 256 s to be repre-
Sented.

9.3 BPDU formats and parameters
9.3.1 Configuration BPDUs

The format of the Configuration BPDUsis shown in Figure 9-1. Each transmitted Configuration BPDU shall
contain the following parameters (8.5.1) and no others:

Copyright © 1998 IEEE. All rights reserved. 111



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)

ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

Octet

Protocol Identifier 1

2

Protocol Version Identifier 3

BPDU Type 4

Flags 5

6

[

Root Identifier 8

9
10
11
12
13
4

Root Path Cost
4

7
18

1
idge Iden 620

2
23
24
Q 25
| 3
~ Ndentifier 97
\\wﬁs\ige Age 28
® 29
30
ax Age 31
\/ Hello Time 82
33
Forward Delay 34
35

Figure 9-1—Configuration BPDU
parameters and format

ay™~ The Protocol Identifier isencoded in Octets 1 and 2 of the BPDU. It takes the value 0000 0000 0000
0000, which identifies the Spanning Tree Algorithm and Protocol as specified in Clause 8.

VaV¥a¥aWa¥aVaVal

b—TheProtocot-Versiontdentifrertsencoded i Octet Sof the BPB Ut takes thevatue-5666-0666:

¢) TheBPDU Typeisencoded in Octet 4 of the BPDU. Thisfield shall take the value 0000 0000. This
denotes a Configuration BPDU.

d) The Topology Change Acknowledgment flag is encoded in Bit 8 of Octet 5 of the BPDU.

€) TheTopology Change flag is encoded in Bit 1 of Octet 5 of the BPDU.

f)  TheRoot Identifier is encoded in Octets 6 through 13 of the BPDU.

g) TheRoot Path Cost is encoded in Octets 14 through 17 of the BPDU.

h)  The Bridge Identifier is encoded in Octets 18 through 25 of the BPDU.
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i)  ThePort Identifier is encoded in Octets 26 and 27 of the BPDU.
i) The Message Agetimer valueis encoded in Octets 28 and 29 of the BPDU.
k) TheMax Agetimer valueisencoded in Octets 30 and 31 of the BPDU.
)  TheHello Timetimer valueis encoded in Octets 32 and 33 of the BPDU.
m) The Forward Delay timer value is encoded in Octets 34 and 35 of the BPDU.

The Message Age (Octets 28 and 29) shall be less than Max Age (Octets 30 and 31).

9.3.2 Topology Change Notification BPDUs

The format of the Topology Change Notification BPDUs is shown in Figure 9-2 Eack Siitte 8ol ogy
Change Notification BPDU shall contain the following parameters (8.5.2)

PDUL | t\akas theval tie 0000 0000 0000
d Protecol as\specified i

standard.

b) The Protocol Version Identifier is encoded in Oc . e value 0000 0000.

c¢) The BPDU Type is encoded in . Ihi Al take the value 1000 0000
(where bit 8 is shown at the left ce)\ This tenotes a Topology Change Notification
BPDU.

e

2

( ProtosokVersionAdentifier 3

BPRU Type 4

€ 9-2—Topology change notification
3 rameters and format

A Bridge Protacol Entity
at least four-octetSand

al| process areceived BPDU as specified in 8.7 if and only if the BPDU contains
e Protocol Identifier has the value specified for BPDUs (9.3.2), and

&~ The BPDU Type denotes a Configuration BPDU and the BPDU contains at least 35 octets, and the
value of the BPDUs Message Age parameter is less than that of its Max Age parameter; or

b) The BPDU Type denotes a Topology Change Notification BPDU.

In case a), any octets that are present beyond Octet 35 are ignored, as far as processing according to this
standard is concerned. Similarly, in case b), any octets beyond Octet 4 are ignored.

NOTE—The Protocol Version Identifier is not checked on receipt, in order to alow the possibility of future specification of
extensions to the Spanning Tree Protocol, identified as new versions by different values of the Protocol Version Identifier.
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10. GARP Multicast Registration Protocol (GMRP)

10.1 Purpose

The GARP (Generic Attribute Registration Protocol) Multicast Registration Protocol (GMRP) provides a
mechanism that allows Bridges and end stations to dynamically register (and subsequently, de-register)
Group membership information with the MAC Bridges attached to the same LAN segment, and for that

information to be disseminated across all Bridges in the Bridged LAN that support Extended Filtering Ser-
vices. The operation of GMRP relies upon the services provided by GARP, defined in Clause 12.

The information registered, de-registered, and disseminated via GMRP isin the follow{ng forms:

RR pefticipants require
filtering behavior (see

£
I

faWaY ol 41
U.2 VIUUCTT UT ' UpPCTatiuti

H

GMRP defines a GARP Application (12.3, 12.3.1, and 10.3) that provides the extended filtering services
defined in 6.6.5 and 6.6.7. To this end, GM RP makes use of

a) Thedeclaration and propagation services offered by GARP Information Distribution (GID; 12.3 and
12.3.2) and GARP Information Propagation (GIP; 12.3 and 12.3.3) to declare and propagate Group
membership information and Group service requirement information within the Bridged LAN;

114 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

b) Theregistration services offered by GID (12.3 and 12.3.2) to allow Group membership information
and Group service requirement information declared in the Bridged LAN to control the frame filter-
ing behavior of participating devices with respect to frames destined for group MAC Addresses.

Any new information registered with (or de-registered from) a particular Bridge is propagated by GARP
across the Bridged LAN to the other Bridges that may be present, in the manner described in 12.2. This
information is used to update Group Registration Entries (7.9.3) in the Filtering Database(s) of participating
end stations and Bridges.

10.2.1 Propagation of Group Membership information

The Forwarding Process uses the Group Registration Entries in the Filtering Datab that'frames
are transmitted only through those Bridge Ports that are necessary in order to r whigh Group
members are attached. Figure 10-1 illustrates the Group Registration Entries ¢j i
Group.

SO T T Q\\A\\

X
Filtering Filtering Filteying Iterin
Database Database Databas 7 Dat
7\

R S

X

D Applicant station that is not a member of Group M
>

Group Registration for Group M

Figure 10-I—Example Directed Graph

By receiving frames from all Ports and forwarding only through Ports for which GMRP has created Group
Registration Entries, Bridges facilitate the implementation of Group distribution mechanisms based on the
concept of an Open Host Group. Any GMRP Participants (12.3) that wish to receive frames transmitted to a
particular Group or Groups register their intention to do so by requesting membership of the Group(s) con-
cerned. Any MAC Service user that wishes to send frames to a particular Group can do so from any point of
attachment to the Bridged LAN. These frames can be received on al LAN segments to which registered
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GMRP Participants are attached, but the filtering applied by Bridges for ports that have not had Group Reg-
istration Entries created by GMRP ensures that frames are not transmitted on LAN segments that neither
have registered GMRP participants attached nor are in the path through the active topology between the
sources of the frames and the registered Group members. GMRP and the Group Registration Entries thus act
to restrict the frames to pruned subsets of the overall 1oop free active topology defined by the Spanning Tree
Protocol, where each pruned subset only includes LAN segments necessary to reach Group members from a
given source.

NOTE—The term “Open Host Group” used here comes from the terminology introduced in the definition of the Internet
Group Membership Protocol (IGMP) defined by the IETF.

other sources.

10.2.2 Propagation of Group service requirement information

or Afl Unregistered Groups),
pation of that information on

inthe Filtering Databases of the Bridges in the Bridged LAN. End sta-
able to make use of the Group Membership information registered via
¢k of the set of Groups for which active members currently exist, and the
devices. This allows end stations that are sources of frames destined for a
srhission of such frames, if their registered Group membership and Group service
indicates that there are no valid recipients of those frames reachable via the LAN

NOTE—In effect, for the purposes of frame transmission, the end station can be viewed as if it operates as a single Port
Bridge, with its own default Group filtering behavior and “Filtering Database” entries updated via GMRP that tell it
whether or not multicast frames that it has generated should be forwarded onto the attached | AN _In order to achieve

this, it is necessary for the end station to implement both the Registrar and the Applicant functionality of GARP, as
described in 12.7.3, 12.8.1, and 12.8.2. The Applicant Only and Simple Applicant Participants described in 12.7.7 and
12.7.8 do not contain the Registrar functionality that would be required for Source Pruning.

This end system behavior is known as source pruning. Source pruning allows MAC Service users that are
sources of MAC frames destined for a number of Groups, such as server stations or routers, to avoid unnec-
essary flooding of traffic on their local LAN segments in circumstances where there are no current Group
membersin the Bridged LAN that wish to receive such traffic.
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10.2.4 Use of Group service requirement registration by end stations

The ability to propagate Group service regquirement information is described in this standard primarily as a
means of propagating the requirements of the Bridges themselves. However, this mechanism may aso be
used by end stations that have requirements involving some aspect of promiscuous reception, such as Rout-
ers or network monitors. A GMRP-aware end station requiring to be able to receive all multicast traffic can
achieve this end by declaring membership of All Groups on the LAN segment to which it is attached; simi-
larly, an end station that wishes to receive unregistered multicast traffic can do so by declaring membership

of Al Unregistered Groups. The circumstances under which these Tacilities might be used are Turther dis
cussed in F.3.

10.3 Definition of the GMRP Application

10.3.1 Definition of GARP protocol elements
10.3.1.1 Use of GIP Contexts by GMRP

GIP Context identifier value of 0 shall be used to identify thi
Context is outside the scope of this standard.
10.3.1.2 GMRP Application address

The group MAC Address used as the destinati
shall bethe GMRP Address identified in Table

exchanges, as follows:

a TheGr
b) The ServiceR

10.3.1.4 Encoding pof GMRP Attribute Values

Values of instances of the Group Attribute Type shall be encoded as Attribute Values in GARP PDUs
(12.11.2.6) as six octets, each taken to represent an unsigned binary number. The octets are derived from the
Hexadecimal Representation of a 48-bit MAC Address (defined in IEEE Std 802) as follows:

a) Each two-digit hexadecimal numeral in the Hexadecimal Representation is taken to represent an
unsigned hexadecimal value, in the normal way, i.e., the rightmost digit of each numeral represents
the least significant digit of the value, the leftmost digit is the most significant.

b) Thefirst octet of the attribute value encoding is derived from the left-most hexadecimal value in the
Hexadecimal Representation of the MAC Address. The least significant bit of the octet (bit 1) is
assigned the least significant bit of the hexadecimal value, the next most significant bit is assigned
the value of the second significant bit of the hexadecimal value, and so on.
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¢) The second through sixth octets of the encoding are similarly assigned the value of the second
through sixth hexadecimal values in the Hexadecimal Representation of the MAC Address.

Values of thisAttribute Type shall not include individual MAC Addresses.
Values of instances of the Service Requirement Attribute Type shall be encoded as Attribute Valuesin GARP

PDUs (12.11.2.6) as a single octet, taken to represent an unsigned binary number. Only two values of this
Type are defined:

a) All Groups shall be encoded as the value 0;
b)  All Unregistered Groups shall be encoded as the value 1.

The remaining possible values (2 through 255) are undefined.

10.3.2 Provision and support of Extended Filtering Services
10.3.2.1 End system registration and de-registration

The GMRP Application element of a GARP Participant providesth
tion services defined in 6.6.7.1, asfollows:

On receipt of aR
GID_Join.request
vice Reguiremen

On regéipbef a RES _SERVICE_REQUIREMENT service primitive, the GMRP Participant issues a
GID_Leae. i Aimitive. The attribute_type parameter of the request carries the value of the Ser-
vice Requwent Atisibute Type (10.3.1.3) and the attribute value parameter carries the vaue of the
REQUIREMEN IFICATION parameter carried in the DEREGISTER_SERVICE _REQUIREMENT
primitive.

10.3.2.2 Registration and de-registration events

The GMRP Application element of a GARP Participant responds to registration and de-registration events
signalled by GID asfollows:

On receipt of a GID_Join.indication whose attribute_type is equal to the value of the Group Attribute Type
or the Service Requirement Attribute Type (10.3.1.3), the GMRP Application element updates any Group
Registration Entry (7.9.3) in the Filtering Database for the MAC Address specification carried in the
atribute value parameter, to indicate that the MAC Address specification concerned is registered on the Port
associated with the GMRP Participant. This is achieved by specifying the Port concerned as Forwarding in
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the Port Map field of the entry. If such a Group Registration Entry does not exist in the Filtering Database, a
new Group Registration Entry is created.

NOTE—Both Group Membership and Group service requirement information is recorded in the Filtering Database by
means of Group Registration Entries (see 7.9.3). In the case of Group Membership Information, the MAC Address spec-
ification in the Group Registration Entry is a Group MAC Address. In the case of Group service requirement informa-
tion, the MAC Address specification is either “All Group Addresses” or “All Unregistered Group Addresses.”

On receipt of a GID | eaveindication whose attribute type is equal to the value of the Group Attribute Type

or the Service Requirement Attribute Type (10.3.1.3), the GMRP Application element updates any Group
Registration Entry (7.9.3) in the Filtering Database for the MAC Address specification carried in the
atribute_value parameter to indicate that the MAC Address specification concerned is aotanger registered
on the Port associated with the GMRP Participant. Thisis achieved by specifying the fPort conterned-as Fil-
tering in the Port Map field of the entry. If such a Filtering Database entry doeschot existNin, th F|Iter|ng
Database, then the indication isignored. If setting that Port to Filtering results iNQ
Port Map specified as Forwarding (i.e., al Group members are de-registered), t S istration
Entry isremoved from the Filtering Database.

10.3.2.3 Administrative controls

been otherwise configured

ward All Groups. f::
NO‘I_'E—This s_peci ie 2

fmented, the Registrar Administrative Control parameters can be
the management functionality defined in 14.7.

Control parametersean be applied and modified by means of the management functionality defined in 14.9.

10:8.3 Procedural model

Clauses 11 and 13 contain nxr—lmplp “C’ caode descri Intian of GMRP and GARP.

10.4 Conformance to GMRP

This subclause defines the conformance requirements for implementations claiming conformance to GMRP.
Two cases are covered: implementation of GMRP in MAC Bridges and implementation of GMRP in end
stations. Although this standard is principally concerned with defining the requirements for MAC Bridges,
the conformance requirements for end station implementations of GMRP are included in order to give useful
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guidance to such implementations. The PICS Proformadefined in Annex A is concerned only with conform-
ance claims with respect to MAC Bridges.

10.4.1 Conformance to GMRP in MAC Bridges
A MAC Bridge for which conformance to GMRP is claimed shall

a) Conform to the operation of the GARP Applicant and Registrar state machines, and the LeaveAll

generation mechanism, as defined in 12.8.1, 12.8.2, and 12.8.3;

b) Exchange GARP PDUs as required by those state machines, formatted in accordance with the
generic PDU format described in 12.11, and able to carry application-specific information as defined
in 10.3.1, using the GMRP Application address as defined in Table 12-1;

c) Propagate registration information in accordance with the operation of GIP
Tree Context, as defined in 12.3.3 and 12.3.4;

d) Implement the GMRP Application component as defined in 10.3;

€) Forward, filter or discard MAC frames carrying any GARP Appli
MAC Addressin accordance with the requirements of 7.12.3.

ass\ Spanning

10.4.2 Conformance to GMRP in end stations
An end station for which conformance to GMRP is claimed §

Conform to the operation of one 0

Filtér‘atitgoi ng rames destined for group MAC Addresses in accordance with registered Group and
Group servicé requirement information, in a manner consistent with the operation of the filtering
function of the forwarding process described in 7.7.2.

It is recommended that only those end stations that require the ability to perform Source Pruning (10.2.3)

conformtothe npnrnfinn of the. Appli(‘:mf state machine. (‘I 28 1)

For the reasons stated in 12.7.9, it is recommended that end stations that do not require the ability to perform
Source Pruning implement the Applicant Only state machine (12.8.5), in preference to the Simple Applicant
state machine (12.8.6).

NOTE—End stations that implement only @) 2) and b) through d) are equivalent to the description of the Applicant Only
Participant (12.7.7); those that implement only a) 3) and b) through d) are equivalent to the description of the Simple
Applicant Participant (12.7.8). Such end stations require only the ability to register membership of one or more Groups,
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and revoke that membership at some later point in time; for this reason, there is no requirement to support the operation
of the Registrar or Leave All state machines.

End stations that implement &) 1) and b) through g) are able to perform “source pruning” as described in 10.2.3, i.e., to
suppress the transmission of frames destined for Groups that currently have no membership. Consequently, such end sta-
tions need to support the full Applicant state machine, in combination with the Registrar and Leave All state machines.

@%
S
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11. Example “C” code implementation of GMRP

11.1 Purpose

This section contains an example implementation of the GMRP application (Clause 10). The exampleimple-
mentation makes use of the example implementation shown in Clause 13 of the GARP protocol and state
machinery required in order to support GMRP and other applications that use GARP (Clause 12). This“C”

<l <l He H + Lsclacl i &l + <l Py +lo oy 'y (i alWinin) ot <ola. oot 1ol
CUUT UCSoUTT 'JI.IUI FTO TTICIUUTU TTT UTUCTT U UTITIVUTNTOUN AT UNT SUFUGLUlN T UT OIVITAT, AU tU J'TOUVV TNl A TTASUI lamy
low overhead implementation can be constructed. The implementation has been designed with the intent of
maximizing clarity and generality, not for compactness.

The example implementation is shown in the following sections:

a) Header filesfor the GMRP application (11.2);
b) The GMRP application code (11.3).
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11.2 GMRP application-specific header files

11.2.1gmr.h

/* gnr.h */
#i fndef gnr_h__
#define gnr_h__

#i ncl ude “garp.h”

#include “gid. h”
#i nclude “gip.h”

[ KR Kk ok ke k kK kK ok kK Rk R R R R R R R R R R R R R R R R R R R R R R R R R K R R R R R R R R R R R R Rk Rk kX kK RNk

* GWR : GARP MULTI CAST REG STRATI ON APPLI CATI ON : GARP ATTRI BUTES

LR R R SRR R R R RS R R R R SRR R R SRR EEEREEEEEEEEEEEEEEEEEEREEEEEEEEEES

*/

typedef enum {All _attributes, Legacy_attribute, Milticast_attribute
Attribute_type;

typedef enum {Forward_all, Forward_unregistered} Legacy_e

typedef enum {Nunber_of _| egacy_controls = 1};

IEAEE AR AR AR R EEEEEEEREEREEEEEEEEEE R R R

* GWR : GARP MULTI CAST REG STRATI ON APPLI CATI

khkkkhkhkhkhhhhhhhhhhhhhhhhkhhhkdkhdkhhxrr xRN

*/

* bl ock, returning in i sSNiAstance if creation succeeds.
* Also creates if regi stration Database) and
* of @ P (which

* Ports a gat € y added to GWR separately (see
* gnr _add 0 _port() below).

process_id will be inplicitly supplied by many
is made explicit in this inplenmentation for

an/id provides the context for this instance of GWR

N O.is taken to refer to the base LAN, i.e., the LAN as seen by
* 802¥1D priorto the invention of VLANs. This assunption may be subject
*“te/further 802.1 discussion.

extern void gnr_destroy_gnr(void *gnr);

P

T

* Destroys an instance of GVR destroying and deal |l ocating the associ ated
* instances of MCD and AP, and any instances of G D renaining.

*/

extern void gnr_added_port(void *ny_gnm, int port_no);
/*
* The system has created a new port for this application and added it to
* the ring of G D ports. This function should provide any management
* initilization required for the port for legacy control or multicast
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* filtering attributes, such as might be stored in a permanent database
* either specifically for the port or as part of a tenplate.

* Newy created ports are ‘connected’ for the purpose of GARP information
* propagation using the separate function gip_connect_port(). Prior to

* doing this, the systemshould initialize the newy created ports with

* any permanent database controls for specific nulticast val ues.

* |1t is assunmed that new ports will be ‘connected correctly before the
* application continues, The rules for connection are not encoded within

* GVR They depend on the relaying connectivity of the systemas a whol e,
* and can be summarized as foll ows:

* if (ny_gnr->vlian_id == Lan)

* if stp_forwarding(port_no) gnr_connect_port(port_no);
* 1

* else if vlan_forwarding(vlan_id, port_no)
A

* gnr _connect _port (port_no);

* 0}

* As the systemcontinues to run it should i nvoke gm
* and gnr_connect_port() as required to nmintai
*/

nction should

*/
[ F K Kk ok ko ok ok ok ok ok ok kK ok ok ok ok kK K ok ok ok kK ok ok ok ok Rk Kk FHRRK K A MF A F Ak khkkhkhkkhkhkkhkkhkkkkkk*x
* GWR : GARP MULTI CAST/RES X ISATPON : IO N, LEAVE | NDI CATI ONS
Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ROk kK ok K ek ok ok ok ok kN R R X R *RE R Kk kkkkhkhkkkhkkhkhkhkkhkkhkkkkx

*/

extern void gn\ oi
/*

void *ny_port,
i ng_gi d_i ndex) ;

Attributes and Multicast Attributes.
he first few G D indexes, and give rise

Forward Unregistered are currently set (i.e.,

* i isvport), so the Filtering Database is in
* i 5 node, and the only nmulticasts that are being
* oygh (out of) this port are those “registered here.”

there nmay be other entries in the Filtering Database
on this port is currently duplicated by

* “filter_by default”: if an entry for a multicast is present for any

* port, the nodel of the Filtering Database requires that its filter or
* forward behavi or be represented explicitly for all other ports

* - there is no per port setting which neans “behave as default” node.

*

- 2 FUI VVClIlj IL)IIII Cgiblcl Uu‘ ib bullcllliy >CLl, Il.)uL FUI VVClIlj I:\ii ib mot .

* The Filtering Database is in “forward_by_default” node. If a Filtering
* Dat abase entry has been made for a nulticast for any port, it specifies
* filtering for this port if the nulticast is not registered here but

* is registered for a port to which this port is connected (in the AP
* sense), and forwardi ng otherwise (i.e., nulticast registered here or

* not registered for any port to which this port is connected).

* 3. Forward Al is currently set and takes precedence - Forward
* Unregistered may or may not be set. The Filtering Database is in
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*

“forward_by_default” node. If a Filtering Database entry has been
made for any port, it specifies forwarding for this port. Not all
nmul ticasts registered for this port have been entered into the
Filtering Database.

EE

* |If acall to “fdb_filter” or “fdb_forward,” made for a given port and

* mul ticast address, causes a Filtering Database entry to be created, the
* other ports are set to filter or forward for that address according to

* the setting of “forward_by_default” or “filter_by default” current when
* the call is made. This bebhavior can be used to avoid tenporary filtering

ition

* glitches.

* This function, gnr_join_indication(), changes filtering database entries
for the port that gives rise to the indication alone. If another poft
is in Legacy node B (Forward_unregistered set (registered) for tha
but not Forward_all), then registration of a nmulticast address gn t

*

EE

*
=3
o
o
=h
®
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®
o
o
E
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o
=3
-
=
®
o
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=
o
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*

attribute (nulticast address).

extern void gnr_join_propagated(void *ny_gnr, void *
unsi gned j oi ning_gi d_j
/~k

*

*/

/*

*/

/*

*

*/

KRF Kk ok hkkhkkhhkhkhhhkhhkhkhhkhkhhhkhhkhhhkhhkkhhkhhkkkk

OY APPL| CATI ON : PROTOCOL & MGT EVENTS

LR R R EEE RS EEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

void *my_port, void *pdu);

extern{veird gnr_tx(void *ny_gnr, void *ny_port);
/*
*Transmt a pdu for this instance of GWR
*/

#endif /* gnmr_h__ */

11.2.2 gmd.h
/* gmd. h */

#i f ndef gmd_h__
#define gnmd_h__
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#i ncl ude “sys. h”

IR R R R R SRR R R AR R R R LR R R R R R R R R R R

* GWD : GARP MULTI CAST REG STRATI ON APPLI CATI ON DATABASE

L e e e R

*/

extern Bool ean gnd_creat e_gnd(unsi gned max_nul ticasts, void **gnd);
/*
* Creates a new instance of GVD_ allocating space for up to nmax miltjcasts

* MAC addr esses.

* Returns True if the creation succeeded together with a pointer to the
* GVD i nformation.
*/

extern void gnd_destroy_gnd(void *gmd);
/*
* Destroys the instance of gnd, releasing previously allocg
* control space.
*/

ndex, Mac_address *key);

#endif /* gmd_h__ */

11.2.3 gmf.h Q

[* gnf.h */
#i fndef gnf_h_\
#define g

[ F KKKk Kk K AR R R R R R R R

* GVF & \GARP MULW CAST REG STRATI ON APPLI CATI ON PDU FORMATTI NG

LR R RS S RS RS R R R R R R R R R R R RS R EEEEEEEEEEEEEEEESEREEEEREEEEEEEEEEEEEEEES]

*/

typedef struct

L [k

1 T
* This data structure saves the tenporary state required to parse GWR
* PDUs in particular. Gpdu provides a common basis for GARP application
* formatters; additional state can be added here as required by GW.
*/

Godu gpdu;

} Gif;
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typedef struct /* Girf _nsg_data */
{
Attribute_type attribute;

G d_event event;

Mac_addr ess keyl,

Mac_addr ess key2;

Legacy_control |egacy_control;

} Gnf _nsg;

extern void gnf _rdmsg_init(Pdu *pdu, Gif **gnf);

extern void gnf _wrnsg_init(Grf *gnf, Pdu *pdu, int vl iNd)
extern Bool ean gnf _rdnsg( Grf *gnf,
extern Bool ean gnf_wrnsg( Gnrf *gnf,

#endif /* gnf_h__ */

11.2.4 fdb.h %
/* fdb.h */

#i fndef fdb_h

#define fdb_h

exterm\void fdb_filter(unsigned vlian_id, int port_no, Mac_address address);

extern void fdb_forward(unsigned vlan_id, int port_no, Mac_address address);

extern void fdb_filter_by_defaul t(unsigned vlan_id, int port_no);

extern void fdb_forward_by_default(unsigned vlian_id, int port_no);

#endif /* fdb_h__ */
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11.3 GMRP application code

11.3.2 gmr.c

/* gnr.c */

#i nclude “gnr.h”
#i ncl ude “gid. h”
#i ncl ude “qgi p.h”
#i nclude “garp.h”
#i ncl ude “gnd. h”

#i nclude “gnf.h”
#i ncl ude “fdb. h”

[ Kk ok ko kK ok ok ok Kk Kk ok K Rk kR kR Rk kR ok kR Rk R kR kR Rk kR ok kK

* GWR : GARP MULTI CAST REG STRATI ON APPLI CATI ON : | MPLEMENTATI ON '§

IR R R R SRR EE RS S EEEEEEEEEEREEEEEEEEEEREEEREEEEEREEEEEEEREEEEEEERERESYXEE]
*/

enum { Max_mul ti casts = 100};

enum { Nunber _of _gi d_nachi nes = Number _of _| egacy_con
enum { Unused_i ndex = Nunber _of _gi d_machi nes};
/*********************************** * KN *******@!**** kkkkkhkkhkkkkkk*k
* GWR : GARP MULTI CAST REG STRATI ONNAPPL CREATI QN, DESTRUCTI ON
EEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEREEEEL EEEED £ R R SR R R R R

*/

typedef struct /* Gm */

{
Garp g;
unsigned vlan_igd
voi d
unsi gned nuni
unsi gned
} G
Bool ean™g e_gn t process_id, unsigned vlan_id, void **gnr)
{ 7=

*/
G ~Xy_gnr;

if. (!sysmalloc(sizeof (Gw), &ny_gnr))
goto gnr_creation_failure;

ny—gm—>g—process—o—process—;

ny_gnr->g.gid = NULL;

if (!gip_create_gip(Nurber_of _gi d_machi nes, &my_gnr->g.qgip))
goto gip_creation_failure;

ny_gnt - >g. max_gi d_i ndex = Nunber_of _gi d_machi nes - 1;
ny_gnmr->g.last_gi d_used = Nunber_of | egacy_controls - 1;

ny_gm->g.join_indication_fn = gm_join_indication;
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ny_gnr->g. | eave_i ndi cation_fn = gnr_| eave_i ndi cati on;
ny_gnr->g.joi n_propagated_fn = gnr_joi n_propagat ed;
nmy_gnr->g. | eave_propagated_fn = gnr_| eave_propagat ed;

ny_gnr->g.transmt_fn = gnr_tx;
ny_gnr - >g. added_port_fn = gnr _added_port;
ny_gnr->g. renoved_port_fn = gnr_renoved_port;

ny_gnmr->vlan_id = vlan_id;

if (lgnd create gnd(Max nulticasts, &y _anr->gnd))

goto gnd_creation_failure;

nmy_gnr - >nunber _of _gnd_entries
ny_gnt - >l ast _gnd_used_pl usl

Max_mul ti casts;
0;

*gnr = my_gnr; return(True);
gnd_creation_failure: gip_destroy_gip(ny_gnr->g.gip);
gip_creation_failure: sysfree(ny_gnr);
gm _creation_failure: return(Fal se);

}

void gnr_destroy_gnr (Gw *ny_gnr)

{ Gd *ny_port;
gnd_dest roy_gnd( ny_gnr - >gnd) ;
gi p_destroy_gi p(nmy_gnr->g. gi p);
while ((my_port = nmy_gnr->g.gid) !

gi d_destroy_port (&y_gnr->g,

{7~
* Provi de any

* attribut fron
*/ < >
}

void gnm _renove ) nt port_no)

egacy control or nulticast
& new port.

cl eanup or nmanagenent alert functions for the

[ KKKk kKK KR kK kX

* GVRM/ GARP MULTI CAST REG STRATI ON APPLI CATION : JO N, LEAVE | NDI CATI ONS

KhFRE Kk khkhkhhhkhhkhhkkhhkhkhhkhhkhhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhkhkhkhkkhkkhkkk k%

®/

Khkkkhkhkkhhhhkhhhhhkhkhhhkhhhkhhhhhhkhhhkhhhkhkhhkhhhkhhhkhkhkhkhkhkhkkhkkk k%

void gm _J ot ||_i mdicat UII(\JII Ty —gnTS Gt *“ry—ports oSt gllcd j ot ||g_gi u'_i ||u'c1\)
{ 7=

This inmplementation of gnr_join_indication() respects the three cases
described in the header file for the state of the Filtering Database and
the registered Legacy controls (Forward All, Forward Unregistered) and
Mil ticasts. It makes sonme, but not a perfect, attenpt to optinize

calls to the Filtering Database when one Legacy node transitions to

anot her.

L L

~
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unsi gned gmd_i ndex;
unsi gned gi d_i ndex;
Mac_address key;

if (!gid_registered_here(my_port, Forward_all))

{
if ( (joining_gid_index == Forward_all)
|| (joining_gid_index == Forward_unregistered))
{
gnd_index = 0: aid_index = gnd_index + Nunber of |egacy controls:
while (gmd_i ndex < nmy_gnr->l ast_gnd_used_pl usl)
{
if (!'gid_registered_here(ny_port, gid_index))
{
if (joining_gid_index == Forward_all)
{
gnd_get _key(my_gnr->gnd, gnd_i ndex, &key);
fdb_forward(my_gnr->vlan_id, ny_port->port_
}
else if (!gip_propagates_to(ny_port, gid_i
{ /*(joining_gid_index == Forward_upregi's
gnd_get _key(ny_gnr->gnd, gnd_i ndex y
fdb_forward(my_gnr->vlian_id, D
}
}
gnd_i ndex ++; gid_index ++;
}
fdb_forward_by_defaul t(
}
else /* Milticast Attribute */
{
For ol
void gnr_j oi nﬁ}p 8 X Ghid *ny_port, unsigned joining_gid_index)
{ 7=
*/
unsi gned

lgid2registered_here(ny_port, Forward_all))

&& (gMd_registered_here(ny_port, Forward_unregistered))
&& (! gid_registered_here(ny_port, joining_gid_index)))
{
gmd_i ndex = joining_gid_index - Number_of _| egacy_controls;
gnd_get _key(ny_gnr->gnd, gnd_i ndex, &key);
fdb_filter(my_gnmr->vlan_id, my_port->port_no, key);
Py o3

void gmr _leave_indication(Gm *ny_gm, Gd *ny_port, unsigned |eaving_gid_index)
{7~

*

*/

unsi gned gnd_i ndex;
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unsi gned gi d_i ndex;

Bool ean node_a;

Bool ean node_c;

Mac_address key;

node_a = gid_registered_here(my_port, Forward_all);

node_c = !gid_registered_here(nmy_port, Forward_unregistered);

ifo(
1L

(1 eavi ng_gi d_i ndex Forward_al |)

(! node_a)

&& (1 eaving_gi d_i ndex == Forward_unregi stered)))

{
gnmd_i ndex = 0; gid_index = gnd_i ndex + Nunber_of _| egacy_controls;
whil e (gnd_i ndex < ny_gnr->| ast_gnd_used_pl usl)
{
if ('gid_registered_here(ny_port, gid_index))
{
if (mbde_c || gip_propagates_to(my_port, gid_index)
gnd_get _key(nmy_gnr->gnd, gnd_i ndex, &key);
fdb_filter(my_gnr->vlan_id, ny_port->po no
Pl
gnd_i ndex ++; gid_index ++;
}
i f (rmode_c)
fdb_filter_by_defaul t (my,gn\>vl a
}
else if (!npde_a)
{
if (node_c || gip_propagates_to(
{ /* Miulticast At

gmd_i ndex =

G d *nmy_port, unsigned | eaving_gid_index)

Forward_all))
Forwar d_unr egi stered))
| eavi ng_gi d_i ndex)))

(! gVd_regi stered_here(my_port,
&& (gid_registered_here(ny_port,
&& ('gid_registered_here(mnmy_port,

{
gnd_i ndex = | eaving_gid_index - Nunber_of | egacy_controls;
gllu'_gct _kcy( Ty _gnT - gllu', gllu'_i raexs &‘J\cy) s
fdb_forward(my_gnr->vlan_id, ny_port->port_no, key);
Py o}

IR E R R SRR AR R R R R R R R R R R R

* GWR : GARP MULTI CAST REG STRATI ON APPLI CATI ON : RECEI VE MESSAGE PROCESSI NG
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L e R

*/

static void gnr_db_full (Gw *ny_gmr, Gd *ny_port)
{ 7=
* If it is desirable to be able to operate correctly with an undersized
* dat abase, add code here. The best approach seens to be to use G D
* managenent controls to configure the attribute for the Legacy node
* control Forward_all to be Registration fixed on all ports on which join
* _nmessages have been di scarded because their keys are not in the database

* Then start a retry tiner, which attenpts to scavenge space fromthe
* database at a later time, and, if it succeeds, waits for a few LeaveAll
* times before switching Forward_all back to Nornal _registration.

}

static void gnr_rcv_nmsg(Gw *nmy_gnr, Gd *nmy_port, Gif_nsg *nsQ)
{7~
* Process one received nessage.

* Di spatch nmessages by nessage event, and by attribute
* control, or multicast address) except in the case of
* nmessage event, which applies equally to all j

* A LeaveAl |l nmessage never causes an indicatio
* even for the point to point |link protocol
* ordinary Leave does). No further. work is

* A LeaveAl | Range nessage is cur
* (i.e., the range is ignored).

* Al the remining nmessages refée
* regi stered group adgress).
* database. If one j/§ tund

ages can be di scarded, but
rther treatment. First, an attenpt
ee space (in the database, which
If this fails, an attenpt may be
* ¢ aechi ne set that is in an unused or |ess
* i the database is considered full and the received

Enpty, Joinln, and Joi nEnpty are

whi ch are then propagated

Ond shared™medium Leave and Enpty will not give rise to indications

* Nroredi atel y. However, this routine does test for and propagate

*\Leave indications so that it can be used unchanged with a point-to-point
* protocol enhancenent.

unsi gned gnd_i ndex = Unused_i ndex;
unsi gned gi d_i ndex = Unused_i ndex;

if ( (msg->event == G d_rcv_l eaveal )
|| (mBg->event == G d_rcv_| eaveal | _range))

gid_rcv_| eaveal | (ny_port);
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el se
{
if (msg->attribute == Legacy_attribute)
{
gi d_i ndex = nsg->l egacy_control;
}

else if (!gnd_find_entry(ny_gnr->gnd, nmsg->keyl, &gnd_index))
{/* && (msg->attribute == Miulticast_attribute) */

if ( (nsg->event == G d rcv_joinin)
|| (msg->event == G d_rcv_joi nenpty))
{
if (!gmd_create_entry(nmy_gnr->gnd, nsg->keyl, &gnd_i ndex))
if (gid_find_unused(&ry_gnr->g,
Nunber _of _| egacy_control s, &gid
{
gnd_i ndex = gid_i ndex - Nunber_of _| egacy_co
gnd_del ete_entry(ny_gnr->gnd, gnd_i ndex)
(void) gnd_create_entry(ny_gnr->gnd, ns
&gnd_i ndex) ;
}
el se
gnr _db_full (my_gnr, ny_port);
Py ol

if (gnd_index != Unused_i ndex)
gi d_i ndex = gnd_i ndex + X

if (gid_index != Unused_i ndex)
gid_rcv_nsg(ny_port, gid_i

{ 7=
* Process an ent

* the Grf pdy pa
* them on€> i
*/

Stance of GVWR initialize
e messages | ast, read and process

_port, &msg);

[ KKKk kKK KR kK kX Khkhkhkkhkhkkhhkhhhhhkhhkhhhhhkhhkhhhhhkhhkhhkkhkhkhkhhkkhkkhkkk k%

* GVRM/ GARP MULTI CAST REG STRATI ON APPLI CATI ON : TRANSM T PROCESSI NG

KhFRE Kk khkhkkhhhkhhkhhkkhhkkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhkhkhkhkkhkkhkkk k%

®/

stattcvordgm—tx—nsgt G —ny—gm—unstgned—grd—ndex— G sy )

{

unsi gned gnd_i ndex;

if (msg->event == G d_tx_|eaveall)

{
}

else if (gid_index == Forward_all)

{

nsg->attribute = Al _attributes;
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neg->attribute = Legacy_attribute;
nsg- >l egacy_control = Forward_all;
}
else /* index for Milticast_attribute */
{

neg->attribute = Multicast_attribute;

gnmd_i ndex = gi d_i ndex - Nunber_of _| egacy_controls;

gnmd_get _key(ny_gnr->gnd, gnd_i ndex, &mrsg->keyl);

void gm _tx(Gmw *ny_gmr, Gd *ny_port)
{7~
* Get and prepare a pdu for the transmission, if one is not
* simply return; if there is nore to transmit, GDwll
* to this function.
*
* Get messages to transmit from dD and pack themi
* (MultiCast pdu Formatter).

*/

Pdu *pdu;

anf gnf;

Gnf _nsg nsg;

G d_event tx_event;
unsi gned gi d_i ndex;

if ((tx_event ) = Gd_null)
{
if (sys
{
gnf gnr->vlan_id);
event ;
gi d_i ndex, &nsg);
Ygnf _w msg(&gnf, &nsg))
{
gi d_unt x(my_port);
br eak;
}
} while ((tx_event = gid_next_tx(ny_port, &gid_index))

= Gd_null);

syspdu_t x(pdu, ny_port->port_no);
Py o}
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12. Generic Attribute Registration Protocol (GARP)

12.1 Purpose

The GARP provides a generic attribute dissemination capability that is used by participantsin GARP Appli-
cations (GARP Participants) to register and de-register attribute values with other GARP Participants within
aBridged LAN. The definition of the attribute types, the values that they can carry, and the semantics that

Hp e | wblatla (l Lo, k. <l o tatla ki £l o A A | PR
AT AooULTALTU WILTT UTUSC VAruTo WIITCITTTYIOLTI TU, il T SJTUTTTL TU LTNTC UPCT ALTUNT U LT OATRNT APPITUALTUNT CUIT

cerned.

attribute types: group MAC Addresses and Group service requirements. Values of these
dynamically control the filtering behavior of GMRP participants within the Bridged LAN.

within the Bridged LAN.

The fact that a GARP Participant has declared (or
recorded by means of the state variables aSsociated 4

De-registration of a given attrilut %a i occurs only if all GARP Participants connected to
the same LAN ' 9 Rarticipant associated with the Port itself) withdraw the
declaration.

Parameter values dge Ports that are part of the active topology (7.4) for the GIP
Context (12.3.4) ations through all other Bridge Ports that are part of the active
topology. Hel aration will be propagated to all devicesin a Bridged LAN in which a GARP
Participant concerned, and in each Bridge, the attribute value will be registered on

NOTE 1—RaegiStration ¢an ocCur on any Port, regardless of the Spanning Tree state of the Port; however, propagation of
registered infermation folpows the active topology.

NOTE 2—Untess otherise stated, the description of GARP that follows assumes operation within GIP Context 0, the
Spanning, Free established and maintained by the operation of the protocol and procedures defined in Clause 8.

Figure 12-1 illustrates the registration and propagation of an Attribute value across the components of a
Bridged LAN, resulting from a single end station declaring that Attribute value. The diagram shows which

Bridge Ports also declare the Attribute value in order to propagate the value. All Ports of the Bridges shown
are assumed to be in the Forwarding state. As can be seen, the propagation arcs result in the Attribute value
being propagated to all LAN segments; however, the directional nature of the propagation resultsin registra-
tion of the Attribute value only on Bridge Ports that receive (as opposed to transmit) the propagated informa:
tion.

Figure 12-2 illustrates the registration and propagation of an attribute value across the components of a
Bridged LAN, resulting from two end stations declaring the same attribute value on different LAN seg-
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LAN 1 4
A 4 \ 4 A 4
a A a a
A A a A A A

= Bridge I:I =End s

a = Registration of Attribute value A

— Direction of propagation of the d

indicates that-oneer more GARP Participants that are part of the Spanning Tree topology to which the end
station s attached have declared that value.

Herice, a registered attribute value can be regarded as a pointer from a GARP Participant to a subtree of the
active topology that contains one or more GARP Participants that have declared that Attribute value. The set

of such registrations in a given Participant can therefore represent a subtree of the active topology that con-
tains all GARP Participants that have declared that Attribute value.

The set of registrations of a given Attribute value within the Bridged LAN can therefore be considered to
form a set of subtrees, each indicating, from a given GARP Participant, the subset of the active topology in
which all GARP Participants that have declared that Attribute value can be found. In Figure 12-3, Ports that
form this set of subtrees are shown as the origin of the arrows, based on the registrations that are shown in
Figure 12-2.
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LAN 1 A A
A 4 A 4 \ 4 A 4
a Aa a Aa
A A Aa A A Aa
A A

Mode, are transparent with respect to GARP protocol exchanges, and forward GARP PDUs on all Ports that
are in;Forwarding. Similarly, Bridges that do not implement a given GARP Application are transparent to
GARP protocol exchanges destined for that Application.

12.3 GARP architecture
Figure 12-4 illustrates the components of GARP Participants in atwo-Port Bridge and an end station.

A GARP Participant in a Bridge or an end station consists of a GARP Application component, and a GARP
Information Declaration (GID) component associated with each Port of the Bridge. One such GARP Partic-
ipant exists per Port, per GARP Application. The propagation of information between GARP Participants for
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LAN 1 A A A A
A 4 A 4

a Aa a Aa

A A Aa A A Aa

A

= Bridge l:’ = End station

a = Registration of Attribute value A

For each GARR Applieation, the following are defined:

a) . <A)set of one or more Attribute types that are used by the Application;

b)<~The set of values that each Attribute type can carry;

c) The semantics associated with each Attribute type and value;

d) Thegroup MAC Address used to exchange GARP PDUs between GARP Participants for that Appli-
cation;

€) The structure and encoding of the Attribute types and valuesin GARP PDUs;

f)  Therequirements placed on the support of the GARP state machinesin end stations and Bridges that

support the application.

The GARP Application component of the GARP Participant is responsible for defining the semantics associ-
ated with parameter values and operators received in GARP PDUs, and for generating GARP PDUs for
transmission. The Application component makes use of the GID component, and the state machines associ-

138
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-
GARP Participant

-
GARRP Participant

-
GARP Participant

| | | | | |
| GARP | | GARP | | GARP | |
Application Application Application
| : : | | |
GIP
| GID \ i i / GID | I GID I
| | | | | |
L

L__/_'____l L___'_\___, A _ .
k <
LLC LLC
\ MAC Relay Entity /
= =l= = = == = = == -1 = = - =
Frame Frame Frame Frame
Receptlon Transm|SS|on Recepnon Transmlssmn

ated with GID’s operation, iz Order t i i fons. The service offered to the Application
component by the GID co i el initives described in 12.3.2.

12.3.2GID
An instance of @ ISE S achines that define the current registration and declaration
state of al attribute i with the’'GARP Participant of which the GID instance is a component

a)

b)

C) machines that represent the current declaration state (Applicant state machines) and regis-
tration state (Registrar state machines) for each attribute value associated with the GARP Partici-
pant;

d)y™ The service primitives available to users of GID.

12372 T Dectarations

Two primitives are defined in order to allow users of the GID service to request GID to make (Join) or
revoke (Leave) Attribute declarations through a given Port, as follows:

GID_Join.request (attribute_type, attribute_value)

GID_L eaverequest (attribute_type, attribute_value)
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GID
| Attribute n state:
| Attribute n-1 state:

| Attribute n-2 state:
| Attribute ... state:
| Attribute ... state: L _I _‘
| Attribute C state: J Hin
| Attribute B state: N
Attribute A state: o

Applicant Registrar
State State
Machine Machine

Attribute.

GID Requests can be gener,
agation function.

12.3.2.2 Registration
Two primitives ar:d
value has been registel
the LAN segmerf to Wh i ¢hed, as follows:

GARP<PDUs in accordance with the current Registrar state for the Attribute concerned, and the action
defined*for that state and event in the Registrar State Transition Table (Table 12-4). The new state so deter-
mined is recorded in the Registrar state variable for that Attribute.

GID Tndicalions are received Dy both the GARP Application and the GARP Information Propagation Tunc-
tion.

12.3.3 GIP
The GARP Information Propagation (GIP) function operates in the same manner for all GARP applications,

and enables the Attribute information registered on Bridge Ports to be propagated across the Bridged LAN to
other GARP Participants.
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The operation of GIP is as follows, for a given GARP Application and GIP Context (12.3.4), and for the set
of Portsthat are in a Forwarding state as defined by that GIP Context:

a Any GID_Join.indication received by GIP from a given Port in the set is propagated as a
GID_Join.request to the instance(s) of GID associated with any other Port in the set;

b) Any GID_Leaveindication received by GIP from a given Port in the set is propagated as a
GID_L eave.request to the instance(s) of GID associated with any other Port in the set (Port B, say) if
and only if no registration now exists for that Attribute on any other Port in the set excluding Port P.

The effect of these propagation rulesisthat, for the set of Ports defined by the GIP Context, registrations-are
propagated on a given Port if any other Port has seen aregistration for the Attribute congerred, and de-regis-

of forwarding Ports:

¢) If aPortisadded to the set of Portsthat arein a Forwarding
tered an attrlbute (a GID_Jaoin. |nd|cat|on has occurred

d)

For agiven Port of aG
GARP Participant can exi
stood by that Bri
(7.4) that appli

defines a subset of thé

Propagation Context (GIP Context) that is under-
pof the Ports of the Bridge that form the active topol ogy
is defined relative to some other active topology, and

text defined by the active topology formed by the operation of the
ocol (Clause 8). For this GIP Context, the active topology within a given

applications; or for extension to the existing functionality of GMRP. In particular, this flexibility has been included in
order<ta:allow for the use of GARP Applications in networking architectures based on the use of multiple Spanning
Trees-and/or Virtual LAN (VLAN) technologies, where the active topology would be defined by the instance of Span-
hing'Tree, or the VLAN, within which the context was defined. VLANS are the subject of further development under
project |IEEE P802.1Q.

GARP protocol exchanges can occur on all of the Ports of a Bridge; however, the propagation of GARP reg-
istration information across a Bridged LAN, controlled by the operation of GIP (12.3.3), for agiven GARP
Application, occurs only among the set of Ports that comprise the active topology defined by the GIP Con-
text. GIP Contexts are defined such that the active topology selected for propagation of registration informa-
tion allows GARP registrations to be propagated towards all regions of the Bridged LAN that (potentially)
contain GARP Participants for that GARP Application and GIP Context. Each GARP Application defines
the set of GIP Contexts within which it can operate, defines the rules whereby a set of forwarding Ports is
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selected for each Context, and assigns GIP Context identifiers to each Context for use in conjunction with
the operation of GARP and its administrative controls (12.9).

A value of 0 shall be used as the GIP Context identifier for the GIP Context defined by the operation of the
Spanning Tree algorithm and protocol defined in Clause 8. Where GARP is used in any GIP Context other
than 0, the definition of the GARP Application shall specify how PDUs exchanged between GARP Partici-
pants are identified as belonging to the GIP Context concerned.

12.4 Requirements to be met by GARP

following requirements, which are addressed in the subclauses indicated. ¥
include the requirements of Applicant and Registrar behavior, error recove
mance, scalability, backwards compatibility with non-GARP aware devi
Bridges, end stations and the network:

a)
b)
c)
d)

€)

f)

5ic Filtering Services and some Bridges that support both Basic Filtering Services and
S Filtering Services (12.5, 12.8.1, 12.10, 12.8.2, 12.8.3, and F.2).

j) Fbe communications bandwidth consumed on any particular LAN segment by Applicants and Reg-
istrars in the PDU exchanges associated with the protocol will be a small percentage of the total
available bandwidth, and independent of the total traffic supported by the Bridged LAN. The band-
width consumed will be a function of the number of Groups for which Applicants on that LAN wish

to-maintain-membership.

12.5 Requirements for interoperability between GARP Participants
In order to ensure the interoperability of GARP, the following are required:

a) For each defined GARP Application, a unique group MAC Address, known as the GARP Applica
tion address, shall be used as the destination MAC Address for GARP protocol exchanges between

142 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)

MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

GARRP Participants for that Application. Table 12-1 defines the set of group MAC Addresses that
have been allocated to existing GARP Applications; the unallocated values in that table have been
reserved for use by future standardized GARP Applications. Bridges that implement the GARP
Application corresponding to a given entry in that table are required not to forward frames destined
for that MAC Address; Bridges that do not implement the GARP Application corresponding to a
given entry in that table are required to forward frames destined for that MAC Address received on
any Port that is part of the active topology on all other Ports that are part of the active topology;

d)

T: I tl At IiDd‘UI A Id IU.,C‘JtiUI I Uf GARP PDUD ILlC‘l_VVCCI I GARP Pcu tlbl pal Itb, fUI LI |attcu' a d&fu ICL‘
for the GARP Application concerned, using the generic PDU format defined in 12.11, shall be
achieved by means of LLC Type 1 procedures. The standard LLC Address assignment for the Spam=
ning Tree Protocol as defined in Table 7-8 shall be used as the source and destinati
Thisuse of LLC Type 1 proceduresis shown in Figure 12-4;

discarded;

The protocol behavior of GARP Participants shall bein
tions and procedures defined in 12.8 and 12.10.

Table 12-1—GARP Appti /\
NS
Assig%t \ \ \@ue )
GMRP address ( dauseﬁ))\ 01%\39-\02-00-00-20
N\

/\ /Rese@a{ \\\ \@>1\-8t{cz-oo-oc»21
N Rﬁa{/;!\ )\/c)l-so-cz-oo-oozz
\/3 R&sv\é\> 01-80-C2-00-00-23
\Séqeé 01-80-C2-00-00-24

01-80-C2-00-00-25

o

> Reserved 01-80-C2-00-00-26

\ Reserved 01-80-C2-00-00-27
Reserved 01-80-C2-00-00-28

Reserved 01-80-C2-00-00-29

Reserved 01-80-C2-00-00-2A

Reserved 01-80-C2-00-00-2B

Reserved 01-80-C2-00-00-2C

Reserved 01-80-C2-00-00-2D

Reserved 01-80-C2-00-00-2E

Reserved 01-80-C2-00-00-2F

Copyright © 1998 IEEE. All rights reserved. 143



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

NOTE 1—The second entry in Table 12-1 is allocated in IEEE P802.1Q for use by the GARP VLAN Registration
Protocol (GVRP).

NOTE 2—GARP makes use of the same LLC Address as the Spanning Tree protocol; however, the use of distinct MAC
Addresses and protocol identifiers for GARP Applications and Spanning Tree ensures that the appropriate PDUs can be
delivered to the appropriate protocol entities. PDUs with a destination MAC Address equal to the Bridge Group Address
identified in Table 7-9, an LLC address equal to the value assigned in Table 7-8, and that carry the Spanning Tree proto-
col identifier as defined in Clause 9, are received by the Bridge Protocol Entity (see 7.12.3). PDUs with a destination
MAC Address equa to any of the GARP Application addresses as identified in Table 12-1, an LLC address equal to the
value assigned in Table 7-8, and that carry the GARP protocol identifier as defined in 12.11, are handled as described in
a) through d) above

12.6 Conformance to GARP Applications

fore an implementation that supports at least the GARP functionality that\is required
formance to the set of GARP Applications supported by that implengéntatiQ

In the following description,
ogy for the GIP context.

e$ other Participants sending two Join messages, it does not need to send a Join
messaged order to participate in the declaration concerned;

e AnApplicant that wishes to withdraw a declaration need only send a single Leave message; it can
then forget all about the registration concerned. There is no need for it to confirm that de-registration
has taken place, as other Participants may wish to maintain the registration themselves.

f)  Missing or spuriously continued registrations that arise from multiple lost messages are cleared up

Dy a periodic mechanism thet sends LeaveATT messages. A LeaveAll message declares thal all regis-
trations will shortly be terminated unless one or more Participants declares a continuing interest in
specific registrations by issuing further Joins.

To guard against the possibility that a group member misses a L eave message, thus causing another Partici-
pant’s Registrar (the component that records membership of the Group) to think that there are no members,
one additional mechanism is necessary. |f a Participant receives a L eave message, and no subsequent joins, it
sends a further message to prompt rejoining before terminating the registration.
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12.7.2 GARP messages

The description so far introduces three basic message types used in GARP: Join, Leave, and LeaveAll. How-
ever, making do with only these three message types would add to the eventual complexity of the protocol:

— Consider the case of two GARP Participants at either end of a point-to-point link. The fact that one
of them (Andy, say) sends the other (Bill) two Join messages says nothing about Andy’s knowledge
of Bill’s wish to make that declaration. The recitation of the basic GARP notions above obscures the

fact that would-be Applicants may also need to know if there are other Applicants making the same
declaration, a requirement for bridge ports, for example. Attempts to work around the problem-by
setting join timers such that no single Participant can send two messagesin an ipterval within which
two or more Participants can be expected to send messages resultsin timer corriectnessdepentdencies

The protocol has therefore been based on the general design principre
municate their current state, rather than send directions. Four Attrit

ticipants thathave

age the declaration).”

The Pprotocol makes good use of the distinction between JoinEmpty and Joinln messages, and between
leave and Empty.

The Joinln message meets the requirements for Join message suppression. If an Applicant sees a Joinln mes-
sageit can avoid sending a Join itself for that declaration, asit knows that both the recipient(s) and the trans-
mitter of the Joinln believe there are Participants that have made the declaration. The Joinin is not treated as
an acknowledgment, because on a multiaccess segment, there are potentially many Participants who need to
register the Attribute value. Moreover, Participants who don’t care whether there are other Participants inter-
ested in that registration or not can always send Joinlns instead of JoinEmptys. However, on the assumption
that only one Joinln message is lost, two suffice to ensure that al Registrars have registered the group, to a
high probability.
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The Leave message will cause its recipients to de-register membership, while the JoinEmpty and Empty
messages will just prompt them to rejoin, so JoinEmpty and Empty messages can be used at any time to
prompt for rejoin without throwing recently joined members out again.

12.7.3 Applicant and Registrar

Each GARP participant maintains asingle Leave All protocol component (12.7.6). It also maintains two pro-
tocol components per Attribute that it is interested in: an Applicant and a Registrar.

The job of the Registrar is to record Attribute registration declared by the other participants on the segment:
It does not send any protocol messages.

Thejob of the Applicant is twofold:

a)
b)

to be very simple.

12.7.4 Registrar behavior

While the Registrar does not send messages, it affects the type of Join message sent by the Applicant. If the
Registrar isIN, aJoinln is sent; otherwise, a JoinEmpty is sent.

12.7.5 Applicant behavior

Against the background of this simple Registrar, the next consideration is the behavior of the Applicant that
wishes to make a declaration, starting from a point where it has neither seen nor sent any messages.

If no messages were ever lost, the Applicant could either send a Join or receive a Joinln, and then be content
that all Registrars would have registered its declaration. On the single message loss assumption it needs to
send two Joins, or receive two Joinlns, or send one Join and receive one Joinin (in either order). This part of
its state could be recorded in a simple counter:
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my_membership_msgs=0, 1, or 2

which is incremented for every Join sent or Joinln received. If the counter value is O or 1 when thereis an
opportunity to transmit a PDU, a Join message will be sent and the counter incremented.

NOTE 1—A counter value of greater than 2 is unnecessary for the purposes of successful registration.
NOTE 2—A randomized Join timer is set running to ensure such an opportunity is scheduled. There only needs to be
one Join timer running for the entire Participant, not one per attribute—assuming that messages related to the maximum

—number-ofettribotescarbepackedmtoasmgte PBU-

If aJoinEmpty, Empty, Leave, or LeaveAll message is received, the counter isreset to O.

When the Applicant |eaves the Group, it sends a single L eave message.

12.7.5.1 Anxious Applicants

b) A or Anxious equates to my_join |
have registered this Attribute value.

c¢) Qor Quiet equatesto my_join_msgs = 2@ HGa

The Applicant described so¥ary , cetnlessit istrying to make a declaration. Bridge Ports
and end station gistexed Attribute values (e.g., in the case of the GMRP Applica-
tion defined in i tions that implement source pruning for transmission), need to

maintain their GARP

12.7.5.3 Active and’Passive Members

Thé&eoncept of Active and Passive Membersisintroduced to permit the minimum number of messages to be
sent when a number of Participants are actively joining and leaving with respect to the same registration.

Since a Member may become Quiet without ever sending a Join, it follows that it should be allowed to
become an Observer once more without sending a Leave. All Observers are passive, so there are three poten-
tia (sub)states, distinguished by the following state name suffixes:

a) A, orActive member.
b) P or Passive member.
¢) O, or Observer.
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If an Observer is required to become a Member, it first becomes a Passive Member. If it was a Quiet
Observer (i.e., its count of Join messages is adready at two and it is therefore content that other Registrars
have registered the declaration), then it has no need to transmit a Join, and becomes Passive and Quiet. Oth-
erwise, i.e., its count of Join messagesisless than two, it requests the earliest possible message transmission
opportunity in order to transmit a Join.

If a Passive Member sends a Join message, it becomes an Active Member.

IT an Active Member receives a Leave or LeaveAll message, It becomes a Fassive IViember.

12.7.5.4 Receiving a Leave

follovvlng effect on other Members. First, it will causethemto reglster that Attribi
to become Very Anxious themselvesiif they wish to continue to be Members,an
due to asingle packet loss following a L eave.

AnApplicant that is an Observer has to prompt other Membe
A further (sub) stateis added to the Very Anxious, Anxigus

— L or Leaving, which records the pe

12.7.5.5 Leaving

AnActive Member hasto s&
used to record that fact.

12.7.5.6 Appli

The following matti
member, QO for

3 Very Anxious Anxious | Quiet Leaving
k\gﬂve Member VA AA QA LA
Passive M ember VP AP QP

Observer VO AO QO LO

Note that there is no LP (Leaving Passive Member) state, since a Passive Member can transition directly to
an Observer state when it wishes to withdraw a declaration.

12.7.6 The Leave All protocol component
The Leave All protocol component is responsible for initiating garbage collection by the Participant. Thisis

achieved by the regular generation of LeaveAll messages by the LeaveAll state machine, as defined in
12.8.3.
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The operation of the Leave All state machine causes the Participant to generate a LeaveAll message when
the leaveAll Timer expires. Reception of a Leave All message from another Participant causes the timer to be
restarted without generating a message, thus ensuring that, where several Participants are connected to the
same LAN segment, multiple LeaveAll messages are suppressed.

Receipt of aLeaveAll message causes al Applicants to become Very Anxious, and all Registrars to enter the
Leaving (LV) state. The effect of thisisto force any Applicants that are still active to rejoin; if no Join mes-
sage is seen by a Registrar state machine before its leave timer expires, it will de-register the attribute. This

effectively causes the Participant to remove all registrations for which active Applicants no longer exist.

12.7.7 Applicant Only Participants

a)
b)

c)
d)

ipa Leave messages. The result is the simplest possible Applicant state machine
he operation of the full GARP Participant.

The operation of the Simple Applicant state machine is described in 12.8.6 and Table 12-9.

12.7.9 Choice of Applicant Only Participant or Simple Applicant Participant

The fact that the Applicant Only Participant retains the Passive Member and Observer states of the full
Applicant means that it retains the ability of the full Participant to suppress Join or Leave messages when
these are unnecessary (see 12.7.5.3); in contrast, the Simple Applicant Participant is unable to perform such
suppression. Where there is the possibility of several Simple Applicant Participants appearing on the same
LAN segment, this could result in significant additional, and unnecessary, Join and Leave traffic. Conse-
quently, it is recommended that the Applicant Only Participant is implemented in preference to the Simple
Applicant Participant in devices that have no need to perform registration.
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12.8 State machine descriptions

The following conventions are used in the abbreviations used in this subclause:

r XXX receive PDU XXX

SXXX send PDU XXX

RegXXX GID service request XXX

MOXXX GIiDsgvice mdication XXX

The following abbreviations are used in the state machine descriptions. For a form inition oftheir

meaning, see 12.10:

rJoinin receive Join In message

rJoinEmpty receive Join Empty message

rEmpty receive Empty message

rLeaveln receive Leave In message

rLeaveEmpty receive Leave Empty message

L eaveAll receive or send a LeaveAll message

SJ[E,I] send Join In message if Registrar state = 11X pty message
sJ[1] send Join In message

sE send Empty message

sLE send Leave Empty mess&

sl eaveAll send Leave All message
ReqJoin

ReqL eave
IndJoin

IndL eave
transmitPDU!

leavetimer
leavetimer!
|leavealltimer
leavealltimer!

a). A timer is said to be running if the most recent action to be performed upon it was a start or a
restart.

b) A running timer is said to have expired when the time period associated with the timer has elapsed

Since the Most recent Start or restart action took place.

c) Atimerissaidtobestoppedif it has expired or if the most recent action to be performed upon it was
astop action.

d) A start action sets a stopped timer to the running state, and associates a time period with the timer.
This time period supersedes any periods that might have been associated with the timer by previous
start events.

€) A restart action stops a running timer and then performs a start action upon it.
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f) A stop action sets atimer to the stopped state.
The following abbreviations are used for the state names in the state tables and state diagrams:
Registrar states

LV L eaving

IN In
MT Empty

Applicant states

VA Very anxious, active member
AA Anxious, active member

QA Quiet, active member

LA Leaving, active member

VP Very anxious, passive member
AP Anxious, passive member

QP Quiet, passive member

VO Very anxious, observer
AO Anxious, observer
QO Quiet, observer

LO Leaving, observer
Simple Applicant states

Y Very anxious
Anxious

Q Quiet Q

>

A full GARP P a single instance of this state machine for each Attribute value for which
the Partjcipa ate information.

NOTE—CO0 statedaformation is maintained for al possible values of all Attribute types that are defined for a
given Applicatio , inreal implementations of GARRP, it is likely that the range of possible Attribute valuesin

some Applications Will_pfeclude this, and the implementation will limit the state to those Attribute values in which the
Participantihas an immediate interest, either asaMember or as alikely future Member.

The'detailed operation of this state machine is described in Table 12-3. The state transitions shown handle
the possihilities of receiving either Leave In or Leave Empty messages; however, only Leave Empty mes-

sages are generated by the state machine. Sending a Leave Empty message also causes an event against the
Registrar state machine, causing atransition from IN to LV.

12.8.2 Registrar state machine

A full GARP Participant maintains asingle instance of this state machine for each Attribute value that is cur-
rently registered, or that the Registrar state machine isin the process of de-registering.
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Table 12-3—Applicant state table

STATE

VA AA QA | LA VP AP QP | VO | AO | Q
0]

L
o
transmitPDU! | SJE|I] | SJEI] | -x- | sLtE | SJEI] | SIEI] | -x- | -x- | -X- | -X- | SE
Ay

AR A AV, AR A

rJoinin AA QA | QA | LA | AP QP | QP | AO | QO | QO | AO

rJoinEmpty VA VA VA | VO VP VP VP | VO (VO \Q VO

rEmpty VA VA | VA | LA | VP VP VP/§§>\ V&\\Q\\Q
rLeaveln VA VA | VA | LA | VP VP AR (O \.L \L%\’(O
\ \Q
LOY D 0 | vo
AN
"VP\ VP %\\L{cf LO | VO

EVENT

o

r L eaveEmpty VP VP VP | VO VP

L eaveAll
RegJoin e \< | AP QP | VP
RegL eave <A6\) RQ/ x| x| x|

The detailedOperation of this state machine is described in Table 12-5.

12:8.4 Combined Applicant/Registrar state machine

Tabhlae-42. 6-cbhanweal-tha halhl A ottt atln P o tha Lot nlioant Doarg oty oy

TAOTCIZ-O~ SNOVWwWS AT thiC TCOCT AT~ Sttt TS, WHR-CES€6f ILUIIIIIIIH 13} ICJUIIIL ol.ul.c TIATICS; I_\r.lr.lll\.’ul L7 I\Culol.lul,

and unreachabl e states marked ---. The MT and LV Registrar states are grouped together since the only event
that differentiates the two is the expiry of the leave timer, which does not affect any of the other states. There
are 24 reachable statesin all.

The combined state machine is shown in Table 12-7. For compactness, the actions—what message is trans-
mitted, when the implementation should check or start timers, when to indicate joins and leaves to the higher
layer user—have been omitted.
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Table 12-4—Registrar state table

STATE
IN LV MT
rJoinin IN Stop leavetimer | IndJoin
IndJoin IN
Y
rJoinEmpty IN Stop leavetimer | IndJoin
IndJoin IN
IN
rEmpt IN LV §\
. P N
[ rLeaveln Start |eavetimer LV T
o LV
rLeaveEmpty | Start leavetimer
LV \
L eaveAll Start leavetimer </(7V \M;I')
v O LS
| N e
leavetimer! - IndL -X-
T

Table 1 -SWable

M & \ Active Passive
tr itRRU! sLeaveAll -X-
Passive

Lw Start leavealltimer | Startleavealltimer

Passive Passive

Malltimer! Start leavealltimer | Start leavealltimer
Active Active

-2,

(All other events) -X- -X-

Table 12-6—Combined Applicant/Registrar states

Very Anxious Anxious Quiet Leaving
ActiveMember | VA.IMT | VAN | AAMT | AAIN | QAMT | QA.IN | LAMT | LA.IN
VA.LV AALV QA.LV LA.LV
Passve Member | VPMT | VPRIN APIN QPIN
VPLV
Observer VO.MT | VO.IN AO.IN QO.IN | LOMT
VO.LV LO.LV
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Table 12-7—Combined Applicant/Registrar state table

EVENT
T 2 2 - ‘E o
o > = c =
£ T = £ g T Eg 5 8
s | F s £ § B % % | 3
i = = 8 = = 82 x i
o 3 = =
VAMT -X- AAMT | AAIN | VAIN | VAMT | VPMT | VEMT -X- LA.MT

VA.LV VAMT | AALV | AAIN | VAIN | VALV VPLV VPLV '\( - LALV

VA.IN -X- AAIN | AAIN | VALN VA.IN VPLV VR - bA>IN

AAMT x- QAMT | QA.IN | VAIN | VAMT VP.MT/VR@\ \ DKMT

S
AALV | AAMT | QALLV | QAN | VAIIN | VALV V& X&- LA.LV

@\ P
AA.IN X- QAIN | QAIN | VAN VA.IP}/W vBLY - LA.IN

QAMT -X- — QA.IN | VA.IN 2/;\&1’/ YPW VP%‘/ -X- LAMT

QA.LV | QAMT — QA.l W \\/A@V (VP.(&) MLV -X- LA.LV

QA.IN - — | QAIN )(A.IN .m\ very| veLY - LA.IN

LAMT X- VOMT | LA.IN v®\ N\T\)A.MT VOMT | VAMT X~
D

LALV | LAMT gQI}\(LA.IN \QN LW LALV | VOLV | VALV X-
N
w | LAIN - L\@Q\ L)SQ\I \N“L/AJN LALV | VOLV | VAN X-
<
% vPMT @ AA.Né\NN VB | vRMT | VRMT | vemT X- VO.MT
VPLV M\%.L W VPIN | VPLV | VPLV | VPLV X- Vo.LV

VP.IN/\ \<—\\%\IN\ IN | VPRIN VPIN VPLV VPLV -X- VO.IN

N ® QAW QPIN | VPRIN VPRIN VPLV | VPLV -X- AO.IN

QP \>\ \)— QPIN | VRPIN | VPIN | VPLV | VPLV - QO.IN

VO.MEL - — ACIN | VOIN | VOMT | LOMT | LOMT | VPMT -X-
VO.LV | VOMT — ACIN | VOIN | VOLV | LOLV | LOLV VPLV -X-
VO.IN -X- — AQ.IN | VO.IN | VO.IN LOLV | LO.LV VPRIN -X-
AO.IN -X- — QO.IN | VO.IN | VO.IN LOLV | LO.LV APRIN -X-
QO.IN -X- — QO.IN | VO.IN | VO.IN LOLV | LOLV QPIN -X-
LOMT -X- VO.MT | AOIN | VOIN | VOMT | LOMT | LOMT | VPMT -X-
LO.LV LOMT | VOLV | AOIN | VOIN | VO.LV | LOLV | LOLV VPLV -X-
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12.8.5 Applicant Only GARP Participant

An Applicant Only GARP Participant maintains a single instance of the Applicant Only state machine for
each Attribute value for which the Participant needs to maintain state information.

The detailed operation of this state machine is described in Table 12-8. The state transitions shown handle
the possihilities of receiving either Leave In or Leave Empty messages; however, only Leave Empty mes-
sages are generated by the state machine.

Table 12-8—Applicant Only State Machine

STATE /{
s

VA | A A | QA | LA | VP | AP | QP

transmit- sJI] | sJI] | -x- | sLE | 1] | sTI]

POUI | AA | QA VO | AA %\X \

QA | QA | LA | APTTORNGQR! Q0’| Qo

VA | VA | VO QP />/P Vo | Vo
Y X

V/{\Q <O\ évp <vr‘& v‘g}vo VO | VO

VA [\VA b\ Ve_AP | vo | vo | vo

VO \<P\>\/P VP | VO | VO | VO
N7

rJoinin

8 SIS

rJoinEmpty

rEmpty

rLeaveln

EVENT

rLeave-

Empty/\

VP | VP | VO | VO | VO

VA | % | x| x-| VP | AP | QP

g

K| X | X

AA
VA
VA
VA
VP \%
IR
L eaveAll N VP b& VO
- X-
DN [
tic

the possibitities ofxeeéiving either Leave In or Leave Empty messages; however, only Leave Empty mes-
sages are generated by the state machine.

129 Administrative controls

Associated with each instance of the Registrar state machines are Registrar Administrative Control parame-
ters. These parameters alow administrative control to be exercised over the registration state of each
Attribute value, and hence, via the propagation mechanism provided by GIP, alow control to be exercised
over the propagation of declarations.

An overall control parameter for each Applicant state machine, the Applicant Administrative Control, deter-
mines whether or not the Applicant state machine participates in GARP protocol exchanges.
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Table 12-9—Simple Applicant State Machine

STATE
\Y A Q
transmitPDU! | sJ[I] | sJI] | -x-
A Q
rJoinin A Q Q

rJoinEmpty \% \% \%

rEmpty \% \% \%

rLeaveln \% \% \%

EVENT

rLeaveEmpty | V \% \Y

L eaveAll v | v & x
RegJoin Wika \

Ak

a) Normal Registrati

b) Registratign Fi
State. Q
C) Registrati

machine.

NOTE=XThe Registrar Administrative Controls are realized by means of the contents of the Port Map parameters of
statictentries in the Filtering Database for al GARP applications. In the case of GMRP, the static entries concerned are
Static Filtering Entries (7.9.1 and 10.3.2.3). The contents of the Port Map parameters in static entries can be modified by
means of the management operations defined in 14.7. In the absence of such control information for agiven attribute, the
default value “Normal Registration” is assumed

12.9.2 Applicant Administrative Control values

a)  Normal Participant. The state machine participates normally in GARP protocol exchanges.
b)  Non-Participant. The state machine does not send any GARP messages.

The default value of this parameter is Normal Participant.
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NOTE—The Applicant Administrative Control parameters can be modified for any GARP application by means of the
management operations defined in 14.9. In the absence of such information for a given attribute, the default value “Nor-
mal Participant” is assumed.

12.10 Procedures

The following subclauses define the protocol actions and procedures that are identified in the description of
the State Machines contained in 12.8.

12.10.1 Discarding badly formed GARP PDUs

A GARP Participant that receives a GARP PDU shall discard that PDU if any of the

a) ThePDU carries an unknown protocol identifier;
b) ThePDU is not formatted according to the GARP PDU format defjn

Items of information contained within a GARP PDU that are not undef’s
be discarded as described in 12.11.3.

12.10.2 Protocol parameters and timers

12.10.2.1 jointimer

, leavealltimer, controls the frequency with which the Leave All state machine
fle timer is required on a per-Port, per-GARP Participant basis. The Leave All
dom value, T, in the range LeaveAllTime < T < 1.5*LeaveAllTime when it is
started or restarted, LegveAllTimeis defined in Table 12-10.
12.109-3 Protocol event definitions

Wnless stated otherwise in these event definitions, GARP PDU reception in a Bridge can occur through all

POITS Of a BrIdge, and events generaied as aresult of such reception alifect only those Stale machines that are
associated with the Port through which the PDU was received.

12.10.3.1 ReqgJoin
For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the

Simple Applicant state machine, the RegJoin event is deemed to have occurred if the GID Service User
issues a GID_Join.request service primitive for the Attribute instance associated with that state machine.
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12.10.3.2 ReqLeave

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the
Simple Applicant state machine, the RegL eave event is deemed to have occurred if the GID Service User
issuesa GID_L eave.request service primitive for the Attribute instance associated with that state machine.

12.10.3.3 rJoinIn

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the
Simple Applicant state machine, the rJoinin event is deemed to have occurred if a GARP PDU (12.11)(s
received, and the following conditions are true:

a) The PDU was addressed to the GARP Application address (Table 12-1) of 't ARP Ayplication

associated with the state machine;
b)

c)

a)
b) The PDU containsé

c) TheMessage cQ

event, angthe A
12.10.3.5 rEmpt

state machine;
C)=."The Message contains an Attribute in which the Attribute Event (12.11.2.4) specifies the Empty
event, and the Attribute Value (12.11.2.6) is equal to the value associated with the state machine.

12.10.3.6 rLeaveln

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the
Simple Applicant state machine, the rLeaveln event is deemed to have occurred if a GARP PDU (12.11) is
received, and the following conditions are true:

a) The PDU was addressed to the GARP Application address (Table 12-1) of the GARP Application
associated with the state machine;
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b) The PDU contains a Message (12.11.1) in which the Attribute Type is the type associated with the
state machine;

c) The Message contains an Attribute in which the Attribute Event (12.11.2.4) specifies the Leaveln
event, and the Attribute Value (12.11.2.6) is equal to the value associated with the state machine.

12.10.3.7 rLeaveEmpty

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the

Simple Applicant state machine, the rLeaveEmpty event is deemed to have occurred if a GARP PDU (12.11)
is received, and the following conditions are true:

& The PDU was addressed to the GARP Application address (Table 12-1) of tte
associ ated with the state machine;

b) The PDU contains a Message (12.11.1) in which the Attribute Typeis
state machine;

c) The Message contains an Attribute in which the Attribute Eve
Empty event, and the Attribute Value (12.11.2.6) is equal t
machine.

GARPApplication

12.10.3.8 LeaveAll

? fe Tellow P
3 Iicati 4ddress (Table 12-1) of the GARP Applica-

a LeaveAlhAttribute for' each Attribute Type supported by the Application concerned.

12.940.3.9 leavetimer!

Foramimstance of the combimed Appticant/Registrar State meachime, the feavetimert event 1S desmed 10 fieve
occurred when the leavetimer associated with that state machine expires.

12.10.3.10 leavealltimer!

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, the
Simple Applicant state machine or LeaveAll state machine, the leavealltimer! event is deemed to have
occurred when the leaveal Itimer associated with that state machine expires.
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12.10.3.11 transmitPDU!

For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the
Simple Applicant state machine, the transmitPDU! event is deemed to have occurred when the jointimer
associated with that state machine expires.

For an instance of the LeaveAll state machine, the transmitPDU! event is deemed to have occurred when the
state machine has an opportunity to transmit a LeaveAll message.

12.10.4 Action definitions

Unless stated otherwise in these action definitions, GARP PDU transmission as a resul operation of a

state machine in a Bridge occurs only through the Port associated with that state ma
Port isin the Forwarding state.
12.10.4.1 -x-

No action is taken.

12.10.4.2 sJ[E, 1], sJ[I]

A GARP PDU, formatted as defined in 12.11.1, istrans

The PDU shall be transmitted using, as the destination MAC Address, the GARP Application address of the
GARP Application associated with the state machine.

12.10.4.4 sLE
A GARP PDU, formatted as defined in 12.11.1, is transmitted. The PDU shall be formatted such that
a) The PDU contains a Message (12.11.1.2) which carries an Attribute Type (12.11.2.2) that specifies
the type associated with the state machine;

b) The Message contains an Attribute (12.11.1.2) that specifies an Attribute Event (12.11.2.4) equal to
LeaveEmpty, and an Attribute Value equal to the value associated with the state machine.
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The PDU shall be transmitted using, as the destination MAC Address, the GARP Application address of the
GARP Application associated with the state machine.

12.10.4.5 sLeaveAll

A GARP PDU, formatted as defined in 12.11.1, is transmitted. The PDU shall be formatted such that, for
each Attribute Type associated with the GARP Application

a) The PDU contains a Message (12.11.1.2) which carries an Attribute Type (12.11.2.2) that specifies
the Attribute Type concerned,

b) TheMessage contains aLeaveAll Attribute (12.11.1.2).

ated with the GARP Application.
12.10.4.6 Start leavetimer

Causes leavetimer to be started, in accorda
12.10.4.7 Stop leavetimer

Causes leavetimer to be sto
12.10.4.8 Start leavep

h the definition of the timer in 12.10.2.3.

the IndJain sction cadses'q GID Join.indication primitive to be issued to the GID Service User, indicating
the Atfribute, T ponding to the state machine concerned.

12.10.4.10dn4_eave

When aivinstance of the Registrar state machine makes a transition from the LV state to the MT state, the
Indleave action causes a GID_L eave.indication primitive to be issued to the GID Service User, indicating
the Attribute instance corresponding to the state machine concerned.

12.10.4.11 Failure to register

Each GARP Participant maintains a count of the number of times that it has received a registration request,
but has failed to register the attribute concerned due to lack of space in the Filtering Database to record the
registration. The value of this count may be examined by management.

NOTE—Further action to be taken on such events is a matter for implementation choice.
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12.11 Structure and encoding of GARP Protocol Data Units

This subclause describes the generic structure and encoding of the GARP Protocol Data Units (GARP
PDUs) exchanged between all GARP Participants. The structure and encoding of elements that are specific
to the operation of the GARP Applications are defined by the Applications themselves.

Each GARP PDU identifies the GARP Application by which it was generated, and to which it is being trans-
mitted. Bridges that receive GARP PDUs identified as belonging to a GARP Application which they do not

support shall forward such PDUs on all other Ports that are in a Forwarding state.

NOTE 1—If GARP is used to support an Application that can operate in any GIP Context other thanQ (the base/Span-
ning Tree), then the means whereby that context is identified in protocol exchanges is defined by the GARP Application
concerned.

(DLSDU).

NOTE 2—Any messages generated as a consequence of state ma
ated LeaveAll events will be put into the DLSDU after the L

12.11.1 Structure

When consecultix
cant value.

e top of the page, higher numbered octets being towards the bottom;

8 octet appears on a given line, octets are shown with the lowest numbered octet
admbered octets being to the right;

c)  Within-anoctet) bits are shown with bit 8 to the left and bit 1 to the right.
12.14:3.2 Structure definition

A Protocol Identlfler shall be encoded in the |n|t|al octets of aII GA RP PDUs ThIS standard reserves as ngle

Protocol specmed in this Clause carry this rmved Protocol Identifier value, and shall have the following
structure:

a) Thefirst two octets contain the Protocol Identifier value.

b) Following the Protocol Identifier are one or more Messages. The last element in the PDU is an End
Mark.

c) Each Message consists of an Attribute Type and an Attribute List, in that order.
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d) AnAttribute List consists of one or more Attributes. The last element in the Attribute List isan End
Mark.

€) AnAttribute consists of an Attribute Length, an Attribute Event, and an Attribute Value, in that order.
In the case where the Attribute Event is“LeaveAll,” the Attribute Value is omitted.

The following BNF productions give the formal description of the GARP PDU structure:

Protocol ID SHORT ::=1
Message ::= Attribute Type, Attribute List

Attribute Type BY TE ::= Defined by the specific GARP Application
Attribute List ::= Attribute { ,Attribute} , End Mark

Attribute ::= Ordinary Attribute | LeaveAll Attribute

Ordinary Attribute ::= Attribute Length, Attribute Event, Attribute »alue
LeaveAll Attribute ::= Attribute Length, LeaveAll Event
Attribute Length BY TE ::= 2-255

Attribute Event BY TE ::= JoinEmpty | Joinin | LeaveEmp
LeaveAll Event BY TE ::= LeaveAll

Attribute Value ::= Defined by the specific GAR
End Mark ::= 0x00 | End of PDU

LeaveAll ::=0
JoinEmpty =1
Joinin ::=2
LeaveEmpty ;=3
Leaveln::=4
Empty ::=5

The parameter ied i
fiedin12.11.2.

Figure 12-6 illustrates the str

ed in this structure definition, shall be encoded as speci-

GARP PDU and its components.

ct
N
N,

Ié’(otd‘QQIID | M@ssage 1| | Message N| End Mark GARP PDU structure
Ovtet #

1 2 N
| Attribute Type | Attribute List| Message structure
Octet #
|1 I I I N|
| Attribute 1 | - | Attribute N | End Mark | Atiribute List structure
Octet #
1 2 3 N
| Attribute Length| Attribute Event | Attribute Value | Attribute structure

Figure 12-6—Format of the major components of a GARP PDU
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12.11.2 Encoding of GARP PDU parameters
12.11.2.1 Encoding of Protocol Identifier

A Protocol Identifier shall be encoded in two octets, taken to represent an unsigned binary number. It takes
the hexadecimal value 0x0001, which identifies the GARP protocol as defined in this clause.

12.11.2.5 Encoding of LeaveAll Event

AL eaveAll Event shall be encoded as a single octet, taken to represent an unsigned binary number. The per-

mitted values and meanings of | eaveAll Event are asfollows:
0: LeaveAll operator
Further values of LeaveAll Event are reserved.

The LeaveAll Event isinterpreted on receipt asa GID LeaveAll event to be applied to the state machines for
all Attributes of the type defined by the Attribute Type field.
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12.11.2.6 Encoding of Attribute Value

An Attribute Value is encoded in N octets, in accordance with the specification for the Attribute Type, as
defined by the GARP Application concerned.

12.11.2.7 Encoding of End Mark

An End Mark shall be encoded as a single octet, taken to represent the unsigned binary number. It takes the

value 0.

Further values of End Mark are reserved and shall not be used.

is taken to be an End Mark from the point of view of processing the PDU contents.

12.11.3 Packing and parsing GARP PDUs

b) The PDUkas e
time @ %
subsequentPD

e first N Attributes that require to be transmitted at that time to be
the PDU istoo small for Attribute N+1, so the last few octets of

processterminates because the end of the PDU is reached, then the end of the PDU is taken to signal termi-
nation-both of the current Attribute List and the overall PDU. Two cases can occur:

a) Thelast Attribute to be unpacked was complete. In this case, the Attribute is processed normally, and

processing or the FDU terminates,
b) Thelast Attribute to be unpacked was incomplete. In this case, the partial Attribute is discarded, and
processing of the PDU terminates.
12.11.3.3 Discarding unrecognized information

In order to alow backward compatibility with previous versions of a given GARP Application, the following
procedure is adopted when unrecognized elements within areceived GARP PDU are encountered:
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a) If aMessage is encountered in which the Attribute Type is not recognized, then that Message is dis-
carded. This is achieved by discarding the successive Attributes in the Attribute List until either an
End Mark or the end of the PDU is reached. If an End Mark is reached, processing continues with
the next Message.

b) If an Attribute is encountered in which the Attribute Event is not recognized for the Attribute Type
concerned, then the Attribute is discarded and processing continues with the next Attribute or Mes-
sageif the end of the PDU has not been reached.

12.12 Timer values, granularity and relationships

12.12.1 Timer values

Clause 14.

NS
Puanas fupigrinIn )
JoinTime /\(\\//2@ \
NN

LeaveAllTime ( \1000
YN

NOTE—The default values fo
ate choice, made in theint

12.12.2 Timer resolu

a)«JoinTime should be chosen such that at least two JoinTimes can occur within the value of
LeaveTime being used on the LAN segment. This ensures that after a Leave or LeaveAll message
has been issued, the Applicants can re-Join before a further Leave is issued;

D) LeaveAllTime should be farger than the value of Leavelime being Used on the LAN Segment. 1n
order to minimize the volume of re-joining traffic generated following a Leave All, the value chosen
for LeaveAll Time should be large relative to LeaveTime.

These relationships are illustrated in Figure 12-7. The time intervals labeled A (Leave Time minus two Join
Times) and B (Leave All Period minus Leave Time) should all be positive and non-zero in value for the effi-
cient operation of GARP. The time parameter values specified in Table 12-10 have been chosen in order to
ensure that these timer relationships are maintained.
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Leave All Period

-
Leave Time
2 Join Times
-
| A B

Figure 12-7—GARP timing relationships

12.13 Procedural model

Clause 13 contains an example “C” code description of GARP.

12.14 Interoperability considerations

Correct operation of the GARP protocol for a given G# S%% requiresthat protocol exchanges
pan

iipants concerned are all attached
, if aset of GARP Participants communi-

cates via an intervening Bridge that does \pot i ent thet GARP application (or does not implement
GARRP at all), the sequentialjtirconstraiats expr 7.7.3@einsufficient to guarantee the correct opera-

QI

If GARP PD 2
being forw. 3is recgived on Port Y for forwarding on Port Z, then forwarding of

B cannot preced

The conis cewffatureo meet this constraint is that the users of a given GARP application may experi-
ence am Creaskd ihCrdence of 1oss of registration. Therefore, it is inadvisable to construct LAN configura-
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13. Example “C” code implementation of GARP

13.1 Purpose

This section contains an example implementation of the GARP protocol and state machinery required in
order to support GMRP (Clause 10) and other applications that use GARP (Clause 12). This “C” code
description isincluded in order to demonstrate the structure of GARP and its components, and to show that a

N 1 P 1 okl o vy ol Tl H 1 okl Lo o &l . <l adlatlo
TCaoUT AUy TOVWZLUSU TITIPTTITITI IALTUTT LAt T CUTNSUTUULTUL - TTIC TITIPITITITT TALTUTT Tdo UTTTT UTOyniicu vt T uic

intent of maximizing clarity and generality, not for compactness.

The example implementation is shown in the following subclauses:

a) Header files for the GARP application independent code (13.2);
b) The GARP application independent code (13.3).

The separation shown between the application dependent (Clause 11) endent (this
clause) aspects of the implementation gives a clear illustration of i vénting addi-
tional applications using the same basic GARP state machines. Thetade iS4 e gely self-docu-
menting, by means of in-line comments.

NOTE—The code shown is based on the functionality and st
for the Applicant Only Participant and Simple ici
discussed in 12.7.7 and 12.7.8.

ull GARP Participant; code
on of the functionality shown, as
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13.2 GARP application independent header files
13.2.1 garp.h

/* garp.h */
#i f ndef garp_h__
#define garp_h_

#i ncl ude “sys.h”

IR EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREE R EEEEEEEEEEE SRR

* GARP : CGENERI C ATTRI BUTE REG STRATI ON PROTOCOL : COVMON APPLI CATI ON ELEMENTS

L R R R R R R

*/

typedef struct /* Garp */

{ =
* Each GARP, i.e., each instance of an application that use
* protocol, is represented as a struct or control block wh co

* fields. These conprise pointers to application-specj
* are by the A D and G P conponents to signal protocd
application, and other controls common to all appH
include a pointer to the instances of G D (one pplii cati on,
and to G P (one per application). \ 9 s
addition and renoval of ports,

* initialize port attributes with

*/
i nt process_i d;
voi d *gi d;

unsi gned *gi p;

unsi gned nax_gi

unsi gned @_
voi d(*j oi n_INidj

voi d(*| eave_j\d

, unsigned joi ning_gid_index);

unsi gned | eavi ng_gi d_i ndex) ;
voi d(*j ai n_ C , void *gid,

unsi gned j oi ni ng_gi d_i ndex) ;
voi d(*Neave_pry void *, void *gid,

unsi gned | eavi ng_gi d_i ndex) ;

voi d
voi d

void *, void *gid);
i'xe_fn)( void *, void *gid, Pdu *pdu);

voi/d (*added_port _fn)( void *, int port_no);
vainvd (*renmoved_port _fn)( void *, int port_no);
} Garp;

#endif /* garp_h__ */

13.2.2 gid.h
/* gid.h */

#ifndef gid_h__
#define gid_h__
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#i ncl ude “sys. h”
#i ncl ude “garp.h”

[ R Kk ok ke ok kK K ok K K R K K R K R ok R R ok kR R R R ok K R R R R ok R R R Rk R ok R R Rk Rk R Rk kR kR kK

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCCL : OVERVI EW

L e

* In this reference inplenentation there is a single instance of G D, the
* GARP Information Distribution protocol per application instance per

* physical or logical port in the system[the base spanning tree operates

* over physical ports; VLAN registration operates over physical ports to

* offer one (or zero) logical ports per physical port per VLAN, an instance
* of the Milticast registration operates either over physical ports or
* the logical ports of a VLAN, depending on whether the registration is
* the scope of a VLAN or not].

* This single G D instance operates a nunber of G D machines, one\for\ea
* attribute of interest to the application instance (an attrip0 i
* smallest unit that can be registered by GARP, e.g., a singRke mu
* address —join and | eave indications occur for individua i

* attribute’s G Dindex is the sanme
* instance.

* The point of operating a single G D\
* machines is to allow there to be g

* G D: GARP | NFORNA

kokokok ok ok ok ok ok ok ok ok ok K NK KK
*/

G D MACHI NES

Khkhkkhkhhkhhhkhhhhhhkhhkhhhkhhkhhkhhkkh*x

e on each port is held in a G D ‘nmachine’

its internal representation of G D states is not
this struct is defined here to allow the G D

unsivgned applicant : 5; /* : Applicant_states */

unsigned registrar : 5, /* : Registrar_states */

v .
TG d—mechi e

[ K ek ok ok ok kK Kk kK kK Kk kR kR ok kR kR ok kR kR ok kR kR kR kR Rk Rk kR kR Rk R kK

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : MANAGEMENT STATES

LR R R R R R

* |npl emrentation i ndependent representations of the G D states of a single
* attribute including managenent controls, follow ng the standard state
* machi ne specification as follows:
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*  Applicant Maj or state :

*

* Current participation :
*

* Managenent controls :
*

* Registrar Maj or state :

*

* Managenent controls :

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

Very anxi ous, Anxious, Quiet, Leaving

Active, Passive

Normal , No protocol

In, Leave, Enpty
Normal registration,

Registration fixed

* with a struct defined to return the current state (caller supplies by

* reference).
*/
t ypedef Anxi ous,
t ypedef
t ypedef
t ypedef

enum { Very_anxi ous,
enum { Nor mal ,
enum {In, Leave,
enum { Nor mal _

}

Enpt y}
regi stration,

typedef struct /*

{

G d_states */
unsi gned applicant_state : 2;
unsi gned appl i cant _ngt o1

unsi gned registrar_state : 2;

unsi gned regi strar_ngt
} G d_states;

IEAEE AR R EEEEEEEEEEEE NSRS

*
* Aconplete
* Wi thout rew\i ng

* set of events

Qui et
No_protocol} G d_applicant_ngt;

dered in an attenpt

Regi stration forbidden

Leavi ng} G d_applicant

the spectrum woul d have been one
a set of receive indications, a
parate transition tables for each.

not to waste space in

*/

typed

{
G d_nuMN_, _leaveenpty, G d_rcv_|leavein, Gd_rcv_enpty,
G d=rcv_j oi nenpty, G d_rcv_joinin,
G'\d\join, Gd_leave,
Ghnd_nor mal _operation, G d_no_protocol,
G d_normal _registration, Gd_fix_registration, Gd_forbid_registration,
G d_rcv_leaveall, Gd_rcv_|leaveall _range,
G d_l )\_i caveenpty; S u'_L )\_i eaverm—G u'_L X_cnpty; G u'_L )\_j of menpty;
Gd_tx_joinin, Gd_tx_leaveall, Gd_tx_|leaveall _range

} G d_event;

enum { Number _of _gid_rcv_events = (G
Nunber _of _gid_req_events = 2,
Nurber _of _gi d_angt _events = 2,
Nunber _of _gid_rngt_events = 3
Nurber _of _gi d_tx_events =7

b
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[ Rk ke kK ok kK ok Kk kK K K R ok K Rk R R ok R R R R R ok kR R R R ok R R kR R ok R R Rk Rk R R kR Rk R kK
* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCOL : PROTOCCL TI MER VALUES
L R R e R

*

* Describe goals of tinmers, subsecond response tines, etc.
*/
typedef int mlliseconds;

enum {G d_default _join_tine = 200}; /* mlliseconds */
enum{G d default |eave tine 600}: /* nmilliseconds */

enum { G d_defaul t _hol d_tine 100}; /* nmilliseconds */
enum {G d_| eaveal | _count 4};
enum {G d_default _| eaveal | _time = 10000}; /* nmiliiseconds */

[ %R Kk ok ok ok ok ok R ok ok Kk R Kk ok ok Rk kR kR Rk kR kR kR kR kR Rk R Rk R kR R Rk Rk kK ok

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : PROTOCOL | NSTANCES

L R X

*/

* Kok

typedef struct /* Gd */
{
/* Each instance of G Dis represented by one of thesé
* There is a single instance of G D per port for
* The control blocks are |inked together throug
* pointer to forma conplete ring.

* Each control block contains a pointer tg bl ock

* representing the application i a ifi enapplication's
* join, leave, transmt, and rebei 5 its prpcess identifier
* (for identifying the applicatioh e the system

* including timer functions).

* The port nunber associated wt G Dis specified.

* The G D control an application instance
* are linked toget € i W /ring pointer to forma

* conpl ete ring/\Port I 1 9 e.g., are all in a spanning

* tree forwardi the next _in_connected_ring
0o set for these ports, and it

* pointer. /N he Ks_ 8
* handle : i ny
*only if W& ena i 3 .N\The G D control block definition is

€d port [is_connected is true (set)]

shared to 4 e s hese fields.

G ds a whol e may be enabl ed or disabled : the
ecoinded here in case received PDUs or other events

solficit fu
 nedi um

her Joins fromother potential menbers attached to the shared

* The control block provides a ‘scratchpad’ for recording actions
* arising from d D machi ne processing during this invocation of GD

\‘ I lIVUl,c\li UII, III:'C\IIi 1y VVIICII \J:\RP T uarts, <. Y., Vvill:'ll d 1 Ebci VClJ [JClbkCl I >
* being processed). After each invocation gid_do_actions() is called

* to schedule a transmission imediately, start the join timer (if

* not already started), or start the leave tiner (again, if not already
* started) depending on the setting of cschedul e_tx_now,

* cstart_join_tiner, and cstart_|leave_tiner, and whether these tinmers

* have already been started (or inmediate scheduling requested) as

* recorded in tx_now schedul ed, join_tinmer_running, and

* leave_timer_running. If hold_tx is true scheduling and starting timers
* are held pending expiry of the hold tiner.
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* Timeout values for the join, leave, hold, and |leaveall tinmers are

* recorded here to allow themto be managed according to the nedia type
* and speed, and whether the port attaches to point-to-point switch-to-
* switch link, to shared nedia, or through a non-GARP aware switch to

* switches of possibly varying link speeds.

* The leave time for an individual G D machine conprises three to four
* expirations of the leave_timeout_4. This gives sufficient granularity
* for the leave tiner to protect against premature expiration (while

* another G D participant may be preparing to send a join) wthout naking
* the worst-case |leave tine overlong. It is also sufficiently coarse to
* allow the |leave timer state for each entry to be easily stored within
* the Registrar state.

* The leaveal |l tineout is inplenented as | eaveal | _countdown expi
* of leaveall _tineout_n. This supports suppression of Leaveall
* by this machi ne when a Leaveal |l has been received, w thout
* the operating systemto support cancelling or restarting
* When | eaveal | _countdown reaches zero, the join timer i$

* already running). Wenever the join tiner expires,
* transmt function is invoked, which wll

* which in turn will return Gd _tx_| eaveal | .

* the local Leaveall processing - such as i
* good idea for protocol robustness in the
* - the rejoins are only lost if
* minimzes the nunber of PDUs

* than can be packed by an appli(cati pa_f orpRtd into a single PDU
* (required for i The tx_pendi ng
* flag indicates t 2
* and Iast _to_transyi i a pEssages to send. The

exed by untransmt_machine -

* space end of the G D machine array,

* which A ise be required to store the

* maxi mum Ruhhe ) spesjfied at G D creation. This allows
) ) SUM B transmt function, like the C

voi d _in_port_ring;

voi,d _in_connected_ring;

unsi gned i s_enabl ed 1
unsi gned i s_connected 1
unsi gned i s_point_to_point 1
unsi gned cschedul e_t x_now 1
unsi gned cstart_join_tinmer 1
unsi gned cstart_leave_tinmer : 1;
unsi gned t x_now_schedul ed 1
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unsi gned join_tiner_running : 1;
unsi gned | eave_tinmer_running : 1;
unsi gned hol d_t x B
unsi gned t x_pendi ng B
int join_tineout:
i nt | eave_ti nmeout _4;
i nt hol d_ti meout ;
i nt | eaveal | _count down;
i nt | eaveal | _tineout _n;

G d_nmachi ne *machi nes;

unsi gned last_transmtted;

unsi gned last _to_transmt;

unsi gned untransmni t _machi ne;
} Gd;

* G D : GARP | NFORVATI ON DI STRI BUTI

Khkhkhkhkhhkhhhkhhhkhhhkhhkhhhkhhkhhkhhkkk*x

*/

* Creates a new | nst inmg—space for G D nachines as
he port to the ring of ports

* required b i } 8
* for the i ) } hé application that the new port
* has been sypeared.

set to operate as Normal or with

created, but not connected (see AP).

extern V) i € port(Garp *application, int port_no);

* Dest rMOys™ instance of G D, disconnecting the port if it is still
* connected (Causing | eaves to propagate as required), then causing
*\eave indications for this port as required, finally releasing all
*\al | ocat ed space, signaling the application that the port has been
* renpved.

/******‘kk‘k******‘k********‘k*****************‘k************************‘kk*******‘k*

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : USEFUL FUNCTI ONS

LR R R SRR R RS RS R R R R R R R R RS R EEEEEEEEEEEEEEEEEEREREEEEEEEEEEEEEEEEEESES]

*/

extern Boolean gid_find_port(Gd *first_port, int port_no, void **gid);
/~k
* Finds the G D instance for port nunber port_no.
*/
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extern Gd *gid_next_port(Gd *this_port);
/*
* Finds the next port in the ring of ports for this application.
*/

extern Bool ean gid_find_unused(Garp *application, unsigned from.i ndex,
unsi gned *found_i ndex) ;
/*
* Finds an unused G D machine (i.e one with an Enpty reqgistrar and a

* Very Anxious Qbserver applicant) starting the search at G D i ndex
* from.index, and searching to gid_|last_used.
*/

/********************************************************************

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : MGT

Khkhkkhkhhkhkhhkhkhkhkhhkhh kA khkhhhk ok hhkhk ko hk ko hhkhk ko h ko khkhkkhhkhhkhhkkhkhkkkkk

*/

extern void gid_read_attribute_state(Gd *nmy_port, unsigneg\i
G d_states *state);

/*

*

*/

directive
_registration,
f the change in

* Changes the attribute’ s managenen
* can be G d_nornal _operation, G
* Gd_fix_registration,

/*

* Further managenern
* are to be @
* inpl ementatiteA |

* managemnment ope

[ RERK KKKk Kk Khkhkhkhhhkhhhkhhhkhhkhhkhhhkhhkhkhkhhkhhkhhkhhkhhkkhkhk ok ok k%

* GD: IRl BUTI ON PROTOCOL : EVENT PROCESSSI NG

* ok k kK % Khhkkkhkkhkhkhhkhhxhhdhhkhkhxhkhxhhkhkhxhkhxhhkhkhxkkxkkx %

*/
extern voi dhgi d_ neg(G d *ny_port, unsigned gid_index, Gd_event nsg);
/*
* Only for GdZrcv_leave, Gd_rcv_enpty, Gd_rcv_joinenpty, Gd_rcv_joinin.
*“See gid_rcv_leaveall for Gd_rcv_|leaveall, Gd_rcv_|eaveal |l _range.

*
* Joinin and Joi nEnpty may cause Join indications; this function calls
* G P to propagate these.

* On a shared nedium Leave and Enpty will not give rise to indications

* imredi ately. However, this routine does test for and propagate

* Leave indications so that it can be used unchanged with a point-to-point
* protocol enhancenent.

*/

extern void gid_join_request(Gd *nmy_port, unsigned gid_index);

/*
* can be called nultiple times with no ill effect.
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*

*/

extern void gid_|l eave_request(G d *ny_port, unsigned gid_index);
/*
* can be called multiple times with no ill effect.

*

*/

extern void gid rcv leaveall (G d *ny _port):

| *
*/

extern Bool ean gid_registered_here(Gd *my_port, unsigned gid_index);
/*

* Returns True if the Registrar is not Enpty, or if Registration {

*

/

[ KR Kk ok ke ok ok ok ok K ok kK kK K R ok kR kR R ok K R kR R ok kR kR R ok Rk Rk Rk Rk

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCOL : TI MER PRCCE

Khkkkkhkhhhkkhhkhhhkhhhhhhhhhkhhkkh kb hhhhkkhkkhhkkhkkhkkhkkhk k&% * K R

*/

void gid_do_actions(Gd *nmy_port);
/*
* Carries out ‘scratchpad actions accunmul a
* and outstanding ‘inmediate’ trapsm ssiong

*/

/*
* Timer expiration routines for ti
* gid_do_actions(). join_tinmer_expi
* gid_do_actions().
*/

extern void gid_|l eavelti i s cation, int port_no);

extern void gid_joi int port_no);

extern void gi gNea e *application, int port_no);
extern void g' P

i *application, int port_no);

[ R KKK KKk Kk kK KRN K Khkhkkhkhhkhhhkkhhhkhhhkhhkhhkhhkhhkhhkhkkkhkkk k%
* dD ON PROTOCOL : TRANSM T PROCESSSI NG
*okkokkkokk k% Khkhkhkhkhkhhhkhhhkhhkhkhkhhhkhhkkhkhkhhhkhhhkhkhkhhhkhhkkhkhkk ok k%
*/

exterfy G d id_| _tx(Gd *nmy_port, unsigned *gid_index);

achi nes for nesssages that require transm ssion.
message to transnmit return Gd_null; otherw se,
* retdrn the méssage as a G d_event.

*N\If nessage transnission is currently held [pending expiry of a hold

* timer and a call to gid_release_tx()], this function will return Gd_null
* so it may be safely called if that is convenient.

* Supports sets of G D nachines that can generate nore nessages than
* can fit in a single application PDU This allows this inplenmentation
* to support, for exanple, GARP registration for all 4096 VLAN identifiers.

* To support the application’s packing of nmessages into a single PDU

* without the detailed know edge of frame format and nmessage encodi ngs

* required to tell whether a nessage will fit, and to avoid the application
* having to nmake two calls to A D for every nessage - one to get the

* nmessage and another to say it has been taken - this routine supports the
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* gid_untx() function. This is conceptually sinilar to the Clibrary

* ungetc() function. It restores the applicant state of the |ast nachine

* fromwhi ch a nessage was taken, and establishes that nmachine as the next

* one fromwhich a nmessage shoul d be taken - effectively pushing the

* message back into the set of G D nachines. It should only be used

* within a single invocation of G D; otherw se, intervening events and their
* consequent state changes may be lost with unspecified results.

EXTEerm vord gra_unmx(a d *Ty_porty,
/*
* See description above.
*/

#endif /* gid_h__ */

13.2.3 gidtt.h

[* gidtt.h */
#i fndef gidtt_h__
#define gidtt_h__

#i ncl ude “gid. h”

/*********************************** * ok ok kK kX kkkkkhkkkkkhkkkkkk*

* G DTT : GARP | NFORVATI ON DI STRI BUTI { X QX TABLES

khkkkhkhkkhhhkhhhkhhhkhhhkhhkhhhhkkhkkhkkk Khkkkkhkkkhkhkhhkhkhhhkhhhkhhhkkk*k

*/

extern G d_eve i _ *ny_port,
G d_nmachi ne *machi ne) ;

extern Bod| ean gl \ hi ne *machi ne);

e Registrar is in, or if registration is fixed.

extern Bool‘ean i _machi ne_acti ve(G d_machi ne *machi ne);
/*
* Returns False iff the Registrar is Normal registration, Enpty, and the
*'Application is Normal menbership, Very Anxious Cbserver.
*/

extern void gidtt_states(G d_nachi ne *machi ne,
G d_states *state);
/*
* Reports the the G D nachine state : G d_applicant_state,
* G d_applicant_ngt, Gd_registrar_state, Gd_registrar_ngt.
*/

#endif /* gidtt_h__ */
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13.2.4 gip.h

/[* gip.h */
#i fndef gip_h__
#define gip_h__

#i ncl ude “gid. h”

[ Kk ok ke ko kK kK ok ok kK R Kk ok R ok kR R ok R Rk Rk ok ok ko kR R ok R Rk kR ok kR kR Rk ok Rk kR kR kK

GOF . GARF TNFURIVATT UON FRUFPAGATT UN . UREATT UN,  DESTRUCTT UN
Khkhkkkhkkhhhhhkhhhhhhhhhhhhkhhkhhh kb khhkhhhhhkhhkhh kb khhdhhkhkhkhkhxhhkkhkhxkkxkkx %

*/

extern Bool ean gi p_create_gi p(unsigned max_attributes, unsigned **gip);
/*
* Creates a new instance of G P, allocating space for propagatign
* for up to max_attributes.

* G@P information. This pointer is passed to gid_create_po
* using this instance of G P and is saved along with
*/

extern void gi p_destroy_gip(void *gip);
/*
* Destroys the instance of G P,
*/

rel easi ng

IEAEE AR AR EEEREEREEEEEREEREEEEEREEEE

* G P : GARP | NFORVATI ON PROPAGATI ON -

Khkhkhkhkhhhkhhkhhhkhhhkhhkhhhkhhkhkhkhhkkhk*x

*/

eddy connected, and connects
i(ng\t hat\uses G P field(s) in GD control

extern i i ] _patrt(Garp *application, int port_no);

exteern void gi p_propagate_join(Gd *my_port, unsigned index);
/*
* Propagates a join indication for a single attribute (identified

4 o
t t

k. oo o £ 5+ PRSI TS } Aiadl N f 4
oy oo at o0t Sttt 1ot aSS— e t— a1 01y — POt O—O0t1eH

* ports, causing join requests to those other ports if required.

* G P maintains a joined menbership count for the connected ports for each
* attribute (in a given context) so that |eaves are not caused when joins
* fromother ports would maintain nenbership.

* Because this count is maintained by ‘dead-reckoning’ it is inportant

* that this function only be called when there is a change indication for
* the source port and index.
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*/

extern void gi p_propagate_|l eave(G d *ny_port, unsigned index);
/*
* Propagates a |leave indication for a single attribute, causing |eave
* requests to those other ports if required.
*
* See the comments for gip_propagate_join() before reading further.
* This function decrenents the ‘dead-reckoning’ menbership count.
*/

extern Bool ean gi p_propagates_to(G d *my_port, unsigned index);
/*
* True if any other port is propagating the attribute associated wit

* to nmy_port.
*/

extern void gi p_do_actions(Gd *ny_port);
/*
* Calls GDto carry out G D ‘scratchpad’ actions accunul a
* invocation of GARP for all the ports in the G P prop
* including the source port.
*/

#endif /* gip_h__ */

13.2.5 prw.h

/* prw.h */
#i fndef prw_h__
#define prw_h__

#i ncl ude “sys.h”

[REKK I KK KKK KKK KKK KK Khkhkkhhhkhhhkhhhkhhhkhhhhhhkhhhkhkhx

* PRW: PDU
kkhkkkkhkkkkkhkkk*k
x|

typedef struct

Kkhkhkkhkhkkhkhkhhhkhhhhhkhhkhhkhkhxhkhkkh*x

} Gpdu;
ext ern\void prw_rdrec_init(Pdu *pdu, Gpdu *gpdu);

ext ern Bool ean prw_rdrec(Gpdu gpdu);

4 Rool 1o L ok PR
Xt oot tan— P wW_SKiprecTptut—gPot)

#define Garp_terminating_record_id 0x0000

#endif /* prw h__ */
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13.2.6 sys.h

/* sys.h */
#i fndef sys_h__
#define sys_h__

#l ncl ude <stddef.h>

[ KR kK ok ko kK ok Kk ok K kK K R ok K ok ok R R ok K ok kR kR ok K R kR kR ok R ok kR ok kR Rk Rk Rk ko kR kR kK

* SYS : SYSTEM SUPPLI ED ROUTI NES AND PRI M TI VES

R R R R

* This header file represents system supplied routines and prinitiyg Red
* into five categories:

* SYS : System conventi ons.
* SYSMEM : General nenory allocation.
* SYSPDU : Protocol buffer allocation, access, tramsSnit,

* SYSTIME : Scheduling routines :
* random time period.

i mredi at e,

* SYSERR : Systemerror routines

*/

/*********************** NE KRk *k Kk LR R R EEEEEEEEEEEEEEEEEEEEEES]
* SYS . SYSTEM CONVEI

Khkhkkhkhkhkhkhhkhhhkhhkhhphxkx R ThkkkkhkJrhhkhhkhhhhkhhkhhhhhhkhkhkhhkk k&K
*/

[ KKKk kK K R R

* SYS : _SYSTE®

LR R R e

*/

EEEE RS EEEEEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEERS]

ext ern Bool ean sysnalloc(int size, void **allocated);

£ HR| £ L HI P | £ ad
exXxtrer—vora SYySTTee(votr=Ta arocaret),

IR R R R SRR AR R R R R R R R R R R R R R R

* SYSPDU : SYSTEM SUPPLI ED PDU ACCESS PRI M TI VES
L e e

*/

typedef void Pdu;
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extern Bool ean syspdu_al | oc(Pdu **pdu);

extern void syspdu_free( Pdu *pdu);

extern Bool ean rdcheck( Pdu *pdu, int nunber_of_octets_remaining);

extern Boolean rdoctet( Pdu *pdu_ Qctet *yal):

extern Bool ean rdint 16( Pdu *pdu, Intl16 val);

extern Bool ean rdski p( Pdu *pdu, int nunber_to_skip);

extern void syspdu_t x( Pdu *pdu, int port_no);

[ Rk kR Rk Kk kR Kk kR kR KR Kk Kk R K R KRk ko kK > * ok ok

* SYSTIME : SYSTEM SUPPLI ED SCHEDULI NG FUNCTI ONS

EEEE RS EEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEESE] * *kkkkk*k

*/

extern void systine

“fn) (void *, int instance_id),
tinmeout);
extern voi\ t process_id,

void (*expiry_fn) (void *, int instance_id),

int i nstance_id);

IR sa A SRR R EEEE LR EEEEEEEEEEE R R R R R R
* SYSERR : FATAL ERROR HANDLI NG
ARk kkhkkhkhkkhhkhh ko hkhhkhkhhkhhkhhkhkhhkhhkhhkkhhkhhkhhhhhkhhkhhkhhkhkhkhhkkhkkhkkkk k%

* /|

u

extern syserr_panic();

#endif /* sys_h__ */
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13.3 GARP application independent code

13.3.1 gid.c
/* gid.c */
#i ncl ude “sys. h”

#i ncl ude “gid. h”
#i ncl ude “qgidtt.h”

#include “gip.h”
#i ncl ude “garp.h”

[ KR Kk ok ke k ok ok kK ok Kk K R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R kR R X kK RNk

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : CREATI ON, DESTRUCTI O

LR R R SRR R SRR R R R RS R EEE SRR R RS EEEEEEEEEEEEEEEEEEEEEEEEEES

*/

static Boolean gid create_gid(Garp *application, int port_no,
{ I
* Creates a new instance of G D.
*/

G d *ny_port;

if (!sysmalloc(sizeof(Gd), &my_port))
goto gid_creation_failure;

ny_port->application
ny_port->port_no

ny_port->next _in_port_ring
ny_port->next _i n_connected_ring

ny_port->is_enabl ed
ny_port->i s_connect ed
ny_port->i s_poin

ny_port->cseheduke_t x_no
rry_port->_i in_tin
ny_port->cstaf t \ i

ny_port->t x_nd
ny_port->j gn\t

= Gd_default_join_tine;
= G d_default_| eave_tine/ 4,
= G d_default_hold_tineg;

if (!lsysmaNoc(stzeof (G d_machine)*(application->nax_gid_i ndex + 2),
&y _port - >machi nes))

goto gid_ntreation_failure;

my_port- >l eaveal | _count down G d_| eaveal | _count;
ny_port->l eaveal | _ti meout_n = G d_default_l eaveal | _time/

&) u'_: eaveatt —cotmt=
systime_start_timer(mnmy_port->application->process_id,
gid_|l eaveal | _tiner_expired,
ny_port->port_no,
nmy_port->l eaveal | _tineout_n);

ny_port->t x_pendi ng = Fal se;
ny_port->last_transmtted appl i cation->l ast _gi d_used;
ny_port->last_to_transmt application->l ast _gi d_used;
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nmy_port->untransm t _nachi ne

application->last_gid_used + 1;

*gid = ny_port; return(True);
gid_ncreation_failure: sysfree(ny_port);
gid_creation_failure: return(False);

}

static void gid_destroy_gid(Gd *gid)
{ [*

* Destroys the instance of A D, releasing previously allocated space.
* Sends | eave indications to the application for previously registered
* attributes.

*/

unsi gned gi d_i ndex;

for (gid_index = 0; gid_index <= gid->application->|ast_gid_used

gi d_i ndex++)
{
if (gid_registered_here(gid, gid_index))
gi d- >appl i cati on->| eave_i ndi cati on_f n(gi d- >appl
gid, gid_i
}

sysfree(gid->machines);
sysfree(gid);

}
static Gd *gid_add_port(Gd *existin X new_R
{7~

* Adds new_port to the port ring.

*/

Gd *prior;
G d *next;
int new_port_no

if (existi or
{
new_pori:o

(next->port_no <= prior->port_no)
| (next->port_no > new_port_no)
br eak;

else /* if (prior_>port_no > new_port_no) */

{
if ( (next->port_no <= prior->port_no)
& mext=">port—no MEW_pOoTrt_10)
) break;
Pl
if (prior->port_no == new_port_no) syserr_panic();

prior->next_in_port_ring = new_port;
new _port->next _in_port_ring = next;
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new_port->is_enabl ed = True;
return(new_port);

static Gd *gid_renpve_port(Gd *ny_port)

{
Gd *prior;
G d *next;
prior = ny_port;
while ((next = prior->next_in_port_ring) != ny_port)
prior = next;
prior->next_in_port_ring = ny_port->next_in_port_ring;
if (prior == ny_port) return(NULL);
el se return(prior);
}

Bool ean gid_create_port(Garp *application, int port_no)

{
G d *ny_port;
if ('gid_find_port(application->gid, port
{
if (gid_create_gid(applicatign,
{
application->gid = gid_add_ ¥
applicati on->added_port _f
return(True);
Pl
return(Fal se);
}

voi d gi d_dest

gid, port_no, &my_port))

2l i cation, port_no);

appl i cati on->renoved_port _fn(application, port_no);

/***************‘kk*******‘k*****************‘k****‘k*******************‘kk*******‘k*

e

B AP AL TP N TR P PRT=S —  E =T = RP—
v, OARE T INCFURIVATTOUON DI OTIRFDUTTUN FTIRUTUCUL . UOoLFUL TUNCTT UNO
LR R RS R R R RS R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEESES]

*/

Bool ean gid_find_port(Gd *first_port, int port_no, void **gid)

{
Gad *next _port = first_port;
whil e (next_port->port_no != port_no)
if ((next_port = next_port->next_in_port_ring) == first_port)
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return(Fal se);

}

*gid = next_port; return(True);

G d *gid_next_port(Gd *this_port)

return(this_port->next in _port ring):
/************************************************************************ *

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : MGT

LR R R R SRR RS EEEEEEEEEEEEEEEEESEEEEE RS EEEEEEEEREEEEEEEEEEEEREEEEEEEESEEESEES

*/

void gid_read_attribute_state(Gd *ny_port, unsigned index, G
{ 7=

*/

gi dtt_states(&y_port->nachi nes[index], state);

void gi d_manage_attribute(G d *ny_port, unsigne
{ 7=
*/

G d_nachi ne *machi ne;
G d_event event;

machi ne = &ny_port-

event = gidtt_ev
if (event == }
{
ny_port /xappN ieati og_f n(ny_port->application,
Q my_port, index);
gi p_pro are i i ndex);

my_port, index);
ay_port, index);

Bool ean gi d_fim ed(Garp *application, unsigned from.index,
unsi gned *found_i ndex)

{
unsi gned gi d_i ndex;
Gd *check_port;
gi d_i mex—F u|||_i e t.ilct,k_pul [ c\ppi catton= gi o
for (53)

if (gidtt_machine_active(&heck_port->nmachi nes[gid_i ndex]))
if (gid_index++ > application->last_gid_used)
return(Fal se);

check_port = application->gid;

else if ((check_port = check_port->next_in_port_ring)
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== appl i cation->gi d)

*found_i ndex = gi d_i ndex;
return (True);

IR R R R R LR R R R RS R R R R R R R R R R R

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : EVENT PROCESSSI NG

LR R R R R R R

*/

static void gid_leaveall (Gd *my_port)

{7~
* only for shared nedia at present
*/
unsi gned i;
Garp *application;
application = ny_port->application;
for (i = 0; i <= application->last_gid_used; i++)
(void) gidtt_event(ny_port, &my_port->machines[i] i _Peaveenpty) ;

void gid_rcv_leaveal | (Gd *ny_port)
{

ny_port->l eaveal | _countdown = G, d_| Baves
gid_l eaveal | (my_port);

}
void gid_rcv_msg(G d *ny_port, ] neqg)
{
G d_nmachi ne *mach
G d_event
machi ne =
event =
if (event
{
di cation_fn(ny_port->application,
nmy_port, index);
i ndex) ;
}
el g f\(event
{
carion- >l eave_i ndi cati on_fn(my_port->application,
my_port, index);
i ndex) ;
Pl

veid gid_join_request(Gd *ny_port, unsigned gid_index)
{

tvord){grdtt—event{ny—ports—&ny—port=—machimest grd—ndexi—GdT5orm )

}

void gid_|l eave_request(G d *ny_port, unsigned gid_index)
{

}

(void)(gidtt_event (ny_port, &ny_port->machines[gid_index], Gd_|eave));
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Bool ean gi d_registrar_i n(G d_machi ne *machi ne)

{
}

/******************************************************************************

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : RECEI VE PROCESSI NG

LR R R SRR RS R RS R R EE SRR E RS EE R E RS R RS EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEESEEES]

*/

return(gidtt_in(machine));

void gid_rcv_pdu(Garp *application, int port_no, void *pdu)
{7~

*

If a D instance for this application and port nunber is found and is
* enabl ed, pass the PDU to the application, which will parse it (usi
* application’s own PDU formatting conventions) and call gid_rcv_nsg
* each of the conceptual G D nessage conponents read fromthe PD
* the application is finished with the PDU, call gip_do_action
* timers as recorded in the G D scratchpad for this port and al
* which it may have propagated joins or |eaves.

* Finally release the received pdu.
*

/

Gd *ny_port;

if (gid_find_port(application->gid, port_no,

{ if (my_port->is_enabl ed)
{ appl i cation->recei ve_fn(
gi p_do_actions(my_port);
/* gi d_r}l se_rcv_pdu: Insert any syste

}

[ R KRR KKk kR Kk Kk ok Rk Rk KRk Kk

* G D: GARP | NFORNA

kokokok ok ok ok ok ok ok ok ok ok K NK K K
*/

G d_event gid_nex

TRANSM T PROCESSSI NG
LR R I
gl gned *i ndex)

héul d be sent; if so, return Gd_tx_|eaveall;
machi nes for nesssages that require transm ssion.

€d for potential transm ssion starting with the
ast _transnmitted and up to and including last_to_transmt.

* s\ha¥e transmtted, last_transmtted equals last_to_transmt

* g is False (in this case tx_pending distinguished the

* chines are yet to be checked for transm ssion’ from*all have
* 'v)

*NIf tx_pending is True and all machines are yet to be checked, transm ssion
* will start fromthe machine with G D index O, rather than frominmediately
* following last_transmitted.

.

I

unsi gned check_i ndex;
unsi gned stop_after;
G d_event s g;

if (my_port->hold_tx) return(Gd_null);
if (my_port->leaveal |l _countdown == 0)

{

ny_port->l eaveal | _countdown = G d_| eaveal | _count;
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systime_start_tiner(my_port->application->process_id,
gi d_l eaveal | _ti mer_expired,
nmy_port->port_no,
nmy_port->l eaveal | _ti neout_n);
return(G d_tx_|leaveall);

}
if (!ny_port->tx_pending) return(Gd_null);

check_index ny_port->last transnitted + 1:

stop_after = nmy_port->last_to_transnit;
if (stop_after < check_index)
stop_after my_port->application->l ast_gi d_used;

for(;; check_i ndex++)

if (check_index > stop_after)

{
if (stop_after == ny_port->last_to_transmt)
{
my_port->tx_pendi ng = Fal se;
return(Gd_null);
}
else if (stop_after == ny_port->applicatj
{
check_i ndex = 0;
stop_after = ny_port->Last_to_|
P}

if ((nsg = gidtt_tx(my_port,
= Gd_null)
{

== stop_after);

my_port->last_transmtted--;

my_port->tx_pending = True;
¥

/****‘k*‘kk‘k******‘k********‘k*****************‘k*********k***************k*******‘k*

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : TI MER PROCESSI NG

LR R RS R R R R RS E EEEE R R R RS R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES]

*/

void gid_do_actions(G d *my_port)

{ /=
* Carries out ‘scratchpad’ actions accunmulated in this invocation of G D,
* and outstanding ‘imediate’ transm ssions and join timer starts that
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* have been del ayed by the operation of the hold tiner. Note the way in

* which the hold timer works here. It could have been specified just to

* inmpose a mnimum spacing on transm ssions - and run in parallel with the
* join timer - with the effect that the Ionger of the hold timer and actual
* join timer values would have deternined the actual transm ssion tinme.
* This approach was not taken because it could have | ed to bunching
* transmi ssions at the hold tine.
*
*

The procedure restarts the join timer if there are still transm ssions
* pending (if leaveall countdown is zero. a leaveall js to be sent: if

* tx_pending is true, individual nmachines nay have nessages to send.)
*/

int nmy_port_no = ny_port->port_no;
if (ny_port->cstart_join_tinmer)
ny_port->last_to_transmt = nmy_port->last_transnitted;

ny_port->t x_pendi ng Tr ue;
ny_port->cstart_join_timer = Fal se;

}

if (!ny_port->hold_tx)
{

if (my_port->cschedul e_t x_now)

{
if (!nmy_port->tx_now schedul ed)

== 0))

application->process_id,
_timer_expired,

gi d_l eave_ti mer_expired,
ny_port->port_no,
ny_port->l eave_ti neout _4);

nmy. port->cstart_|eave_tiner = False;

void gid_|leave_timer_expired(Garp *application, int port_no)

Gd *my_port;
unsi gned gi d_i ndex;

if (gid_find_port(application->gid, port_no, &my_port))
{
for (gid_index = 0; gid_index < my_port->application->|ast_gid_used,
gi d_i ndex++)
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{
if ( gidtt_| eave_tiner_expiry(ny_port, &y _port->machi nes[ gi d_i ndex])
== G d_| eave)
{
nmy_port->application->l eave_i ndi cati on_fn(nmy_port->application,
nmy_port, gid_index);
gi p_propagat e_| eave(ny_port, gid_index);
Py oY o}

void gid_leaveall _timer_expired(Garp *application, int port_no)

{
Gd *ny_port;
if (gid_find_port(application->gid, port_no, &my_port))
{
if (ny_port->|leaveall_countdown > 1)
ny_port->| eaveal | _count down- -;
el se
{
gi d_l eaveal | (nmy_port);
my_port->l eaveal | _count down = O;
ny_port->cstart_join_tinmer = True;
Py o}
void gid_joi n_fs’ r int port_no)
{
G d *my_por
if (gid_fi (appli ¢ation->gyd, port_no, &nmy_port))
{
on\>transmt_fn(application, my_port);
“timer(ny_port->application->process_id,
gid_hol d_ti mer_expired,
ny_port->port_no,
my_port->hold_tinmeout);
FE AN

voi d gid_hold_tiner_expired(Garp *application, int port_no)

1

Gd *ny_port;
if (gid_find_port(application->gid, port_no, &my_port))
{ my_port->hol d_tx = Fal se;
gi d_do_acti ons(ny_port);
P}
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13.3.2 gidtt.c
/* gidtt.c */

#include “gidtt.h”
#i nclude “gid. h”

[ Kk ok ko kK K ok ok R Kk R Kk ok kR kR ok R R kR ok Rk kR R ok R Rk kR ok kR kR Rk R Rk kR Rk R kK

G UIT . G FRUTUCLL TRANST TTUN TABLES . T VFLEVENTATT UN UVERVI EVV
Khkhkkkhkkhhhhhhhhhhhhhhhhhhhhhhhh kb hhhkhhk kb khhkhh kb khhkhhkhkhkhkhxhkhkkhxkkxkkx %

*/
/* This inmplementation of G D uses transition tables directly. This makes

* depending on the processor. A processing-based inplenentation is
* both alternatives may be interesting.

* The Applicant and the Registrar use separate transition tabfes:
* a general transition table to handle nost events, and separa

* tables to determine behavior when a transmit opportuni
* Applicant and Registrar), and when the | eave timer expi

* The stored states support managenent control dir
* total of 14 applicant states and 18 registrar states
* also incorporate |eave tinmer support):

* The Applicant may be in one o

* 1. Normal

*

* 2. No protocol

*

* The protocol even
* to pronpt I'n

* this state

* The Registrar always reports “Enpty” to the application and to G P.

* A set of small tables is used to report aspects of the nanagenent state of
* "bot h applicant and registrar.

* The main applicant transition table (applicant_tt) is indexed by current
* applicant state and G D event, and returns

* 1. The new applicant state.

* 2. A start join tiner instruction, when required.
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* The main registrar transition table (registrar_tt) is indexed by current
* registrar state and G D event, and returns

* 1. The new registrar state.

*

* 2. Ajoin indication or a leave indication, when required.
*

* 3. A start leave tiner instruction, when required.

* The only user interface to both these tables is through the public

* function gidtt_event(), which accepts and returns G d_events (to report
* join or leave indications), and which wites timer start requests to the
* G D scratchpad directly.

* The Applicant transmt transition table (applicant_txtt) returns the
* applicant state, the nessage to be transmitted, and whether the jof
* should be restarted to transm’t a further

* Registrar state reporting table.

* transm ssion.

* G DIT : G D PROTOCOL TRANSI TI ON TABLE : TABL

khkkkhkhkhkhkhhhkhhhhhhhhhhhhhhhhhhhhhhhkkhkkhk &k

*/
enum Appl i cant _states
{
Va, [/* Very anxious, active */
Aa, /* Anxious, active *
Qa, /* Quiet,
La, /* Leaving,
Vp, [/* Very anxiou
Ap, [/* Anxious,
Q, /* Qiet,
Vo, [*
Ao, [/*
Q, [/*
Lo, [/*
Von, / i : on-partici pant */
Aon, i0 non- parti ci pant */
Qon i e non- partici pant */
s

{ I* but with Leave states inplenmenting a countdown for the
* | eave(tim
*/

Lnn,
Lv, L3,L2, L1,
M,

Inr, /* In, registration fixed */
Lvr, L3r, L2r, L1r,
Mr,

I nf, /* In, registration forbidden */

Lvf, L3f, L2f, L1f,
M f
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enum { Nunmber _of _applicant_states = Qon + 1}; /* for array sizing */
enum { Nurmber _of _regi strar_states = Mf + 1}; /* for array sizing */

enum Ti ners

{
Nt =0, /* No timer action */
Jt =1, /* cstart_join_timer */
Lt =1 /* cstart_leave_timer */
}.
enum Appl i cant _nsg
{
Nm= 0, /* No nessage to transmt */
Jm /* Transmit a Join */
Lm /* Transmt a Leave */
Em /* Transmit an Enpty */
h
enum Regi strar_i ndi cations
{
N =0,
Li =1,
Ji =2
}

* @ DIT : G D PROTOCOL TRANSI TI ON

*/

typedef struct

{ unsi gned new_app_st a
unsi gned cstart

} Applicant_tt ﬁtr
typedef struct

Regi strar_tt_entry */

{ unsi gned n
unsi gned
un

} Regis

typedef struct /* Applicant_txtt_entry */

{

unsivgned new_app_state . 5;
unsi gned nsg_to_transmt 2; |* Applicant_nsgs */
unstgmed—estart—rorn—tmer T
} Applicant_txtt_entry;
typedef struct /* Registrar_| eave_tinmer_entry */
{ unsi gned new_reg_state 5, /* Registrar_states */
unsi gned | eave_i ndi cati on B
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unsi gned cstart_leave_tinmer : 1;

} Registrar_|leave_tinmer_entry;

IR R R R R LR R R R RS EEEE LR R R R R R R R R R

* G DIT : G D PROTOCOL: MAIN APPLI CANT TRANSI TI ON TABLE

LR R R R R R R

*/

static Applicant_tt_entry

applicant_tt[Nunber_of _gid_rcv_events + Nunmber_of_gid_req_events +
Nunber _of _gi d_angt _events + Nunber_of _gi d_rngt_event s]
[ Nunber _of _appl i cant _states] =

{7~
* General applicant transition table. See description above.
*/
{ /* Gd_null */
/*Va */{Va, Nt},/*Aa */{Aa, Nt},/*Qa */{Qa, Nt},/*La */
I*Vp *[{Vp, Nt},/*Ap */{Ap, Nt},/*Vp */{Vp, Nt},
/*Vo */{Vo, Nt},/*Ao */{Ao, Nt},/*Q */{Qo, Nt},/*
/*Von*/{Von, Nt},/*Aon*/ { Aon, Nt},/*Qon*/ { Qon, Nt
}s
{ /* Gd_rcv_| eaveenpty */
/*Va */{Vp, Nt},/*Aa */{Vp,
I*Vp *I{Vp, Nt},/*Ap */{Vp,
/*Vo */{Lo, Nt},/*Ao */{Lo,
/*Von*/{Von, Nt }, / *Aon*/{Von,
}
{ /* Gd_rcv_|leavein */
/*Va */{Va, Nt},/*Aa */{Va,
I*Vp */{Vp, Nt} K
/*Vo */{Lo,
/ *Von*/ {Von,
j
{ I* G e
/*Va */ , N*Qa */{Va, Jt},/*La */{La, N},
T * Qo */{Vp, Jt},
},/*Q */{Vo, Nt},/*Lo */{Vo, Nt},
,Nt}, /*Qon*/ {Von, Nt}
}
{
*/{Va, Nt},/*Qa */{Va, Jt},/*La */{Vo, Nt},
*[{Vp, Nt},/*Q */{Vp, Jt},
*/{Vo, Nt},/*Qo */{Vo, Jt},/*Lo */{Vo, Nt},
AxVon*/ {Von, Nt }, /*Aon*/{Von, Nt}, /*Qon*/{Von, Jt}
.
{ /* Gd_rcv_joinin */
/*Va */{Aa, Nt},/*Aa */{Qa, Nt},/*Qa */{Qa, Nt},/*La */{La, N},
[*Vp *[{Ap, Nt},/*Ap */{Qp, Nt},/*Qp */{Qo, Nt},
Vo J’I’{FA\U, Ni},/”/-'\u */'{\gu, Ni},/”\gu J‘I’{W, Ni},/“LU *1'{1-"\u, Ni},
/*Von*/{Aon, Nt},/*Aon*/{Qon, Nt},/*Qon*/{Qon, Nt}
}
{ /* Gd_join, join request. Handl es repeated joins, i.e., joins for
* states that are already in. Does not provide feedback for joins
* that are forbidden by managenent controls; the expectation is
* that this table will not be directly used by new nmanagenent
* requests.
*/
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/*Va */{Va, Nt},/*Aa */{Aa, Nt},/*Qa */{Qa, Nt},/*La */{Va, Nt},
/*Vp */{Vp, Nt},/*Ap */{Ap, Nt},/*Q */{Qp, N},
/*Vo */{Vp, Jt},/*Ao */{Ap, Jt},/*Q */{Qp, Nt},/*Lo */{Vp, N},

/*Von*/{Von, Nt},/*Aon*/{Aon, Nt},/*Qon*/{ Qon, Nt }

{ /* G d_l eave, |eave request. See coments for join requests above. */
/*Va */{La, Nt},/*Aa */{La, Nt},/*Qa */{La, Jt},/*La */{La, N},
/*Vp */{Vo, Nt},/*Ap */{Ao, Nt},/*Q */{Qo, Nt},

[*Vo */{Vo, Nt} /*Ao */{Ao, Nt} /*Q0 */{Qo, Nt} /*lo */{lo, N}

/*Von*/{Von, Nt},/*Aon*/{Aon, Nt }, /*Qon*/{Qon, Nt }

{ /* G d_normal _operation */
/*Va */{Vp, Nt},/*Aa */{Vp, Nt},/*Qa */{Vp, Jt},/*La */{La, Nt}
I*Vp */{Vp, Nt},/*Ap */{Vp, Nt},/*Q */{Vp, Jt},
/*Vo */{Va, Nt},/*Ao */{Va, Nt},/*Qo */{Va, Jt},/*Lo

/*Von*/{Va, Nt},/*Aon*/{Va, Nt},/*Qn*/{Va, Jt}

{ /* G d_no_protocol */
/*Va */{Von, Nt},/*Aa */{Aon,Nt},/*Qa */{Qon, Nt},/
/*Vp */{Von, Nt},/*Ap */{Aon, Nt},/*Q */{Qon, Nt

{ /* G d_normal _registration,
/*Va */{Va, Nt},/*Aa */{Aa,
[*Vp *[{Vp, Nt},/*Ap */{Ap,
/*Vo */{Vo, Nt},/*Ao */{Ao,

/*Von*/{Von, Nt},/

{ /* Gd_fix_registratie 3 i ogr the Applicant */
/*Va */{Va, p, Nt},/*La */{La, Nt},

I*Vp */{Vp, 3 g Nt}
/*Vo */ N, Q, Nt},/*Lo */{Lo, Nt},
/ *Von*/ n *Qon*/{ Qon, Nt}

Same as G d_null for the Applicant */
Nt},/*Qa */{Qa, Nt},/*La */{La, Nt},
N}, /*Vp */{Vp, N},

Nt},/*Q */{Qo, Nt},/*Lo */{Lo, Nt},

IR T AR R R LR EE AR R R R R EEEE R R R R R R R R

* @ DTT : G D PROTOCOL: MAIN REG STRAR TRANSI TI ON TABLE

R R R R R R R R

¥/

static Registrar_tt_entry
regi strar_tt[Number _of _gid_rcv_events + Nunmber_of _gid_req_events +
Nunber _of _gi d_angt _events + Nunber_of gi d_rngt_event s]
[ Number _of _regi strar_states] =

{ /* Gd_null */
[*In */{Inn, N, Nt},
/*Lv */{Lv, Ni,Nt},
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/*L3 */{L3, N, Nt},/*L2 */{L2,
/*M */{M, N, N},

[*Inr*/{Inr,Ni, Nt},
[*Lvr*/{Lvr, N, Nt},
[*L3r*/{L3r,Ni, Nt},/*L2r*/{L2r, Ni
[*Mr*/{Mr,N,N},

I*inf*/{Inf, N, N},
[*LvE*/{LvE N NCY

LOCAL AND METROPOLITAN AREA NETWORKS:

CNEY, /%L1 */{L1, N, N},

CNE}, /*LAr*/ {L1r, Ni, N},

[*L3f*/{L3f,Ni, N}, /*L2f*/ {L2f, Ni
[*ME*/{Mf, N, N}

{ /* Gd_rcv_|leave */
[*Inn*/{Lv, N, Lt},
/*Lv */{Lv, N,N},
/*L3 */{L3, Ni,Nt},/*L2 */{L2, Ni
/*M */{M, N,N},

/*Inr*/{Lvr, N, Lt},
[*Lvr*/{Lvr, N, Nt},
[*L3r*/{L3r,Ni,Nt},/*L2r*/{L2r, Ni
[*Mr*/{Mr,N,N},

/*Inf*/{Lvf, Ni,Lt},
/*LvE*/ {Lvf, Ni, Nt},
J*L3E*/{L3f, Ni, Nt}, /*L2f */ { L2f
[*ME*/{MF, N, N}

{ /* Gd_rcv_enmpty */
I*Inn*/{Inn, N, Nt},
/*Lv */{Lv, N,N},
[*L3 */{L3, Ni,Ntk, /*L2 */{L2
/*M */{M, N, N

[*Inr*/{Inr,
[ *Lvr*/{Lvr,

UNEY, /*LLE*/{L1f, Ni, N},

CNEY, /%L1 </{L1, Ni, N},

CNtY, /*Lar*/ {L1r \

[ *L3r*/ #\3r, S FLIr*/{L1r, Ni, Nt },
/*Mr
%1 nf*/ {1
/*Lvf*/fL
i, Nt} /*Laf*/ {L1f, Ni, Nt}
b
{
A N}, /%L */{Inn, N, Nt},
AXM ¢/ {1, Ji, Nt},
I*Inr*/{Inr,Ni,Nt},
/*Lvr*/{lInr,Ni, Nt},
[*L3r*/{Inr,Ni,Nt}, /*L2r*/{Inr,Ni,Nt},/*LLr*/{Inr,Ni, N},
/‘l'vlLl*/'{illl,lh\i,Ni},
[*Inf*/{Inf,Ni,Nt},
[*Lvi*/{Inf, N, N},
[*L3E*/{Inf,Ni,Nt},/*L2f*/{Inf N, N}, /*LLf*/{Inf, N, N},

[*Mf*/{Inf N, Nt}

{ /* Gd_rcv_joinin */
I*Inn*/{Inn,Ni, Nt},

196
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/*L3 */{Inn,Ni, Nt},/*L2 */{Inn,Ni,Nt},/*L1 */{Inn,N,Nt},
/*M */{Inn,Ji, Nt},

[*Inr*/{Inr, N, Nt},
[*Lvr*/{Inr,Ni, Nt},
[*L3r*/{Inr, N, Nt},/*L2r*/{Inr,Ni, Nt},/*L2r*/{Inr,Ni,Nt},
[*Mr*/{Inr, N, N},

[*Inf*/{1nf N N}

ISO/IEC 15802-3: 1998(E)
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[*Lvf*/{Inf,Ni, N},
[*L3f*/{Inf,Ni, N}, /*L2f*/{Inf, Ni,Nt},/*L1E*/{Inf N 6N},
[*Mf*/{Inf, N, Nt}

/* G d_normal _operation, same as Gd_null for the Registrar */

/*In */{Inn,Ni, Nt},
/*Lv */{Lv, N,Nt},
/*L3 */{L3, Ni,Nt},/*L2 */{L2, Ni,Nt},/*L1 */{L1, N,6Nt},
/*M */[{M, N,N},

I*Inr*/{Inr, N, Nt},
/*Lvr*/{Lvr, N, N},
[*L3r*/{L3r, Ni, Nt},/*L2r*/{L2r, Ni , Nt},/*L1r*/{ )
/*Mr*/{Mr,N, N},

/*Inf*/{Inf,Ni, N},
[*LvE*/{Lvf, Ni, N},
[*L3f*/{L3f, Ni, N}, /*L2f*/{
I*MEY/ {MT, N, N}

/* G d_no_protocol, sane as
/*In */{Inn,Ni, Nt},
/*Lv */{Lv, N, Nt
/*L3 */{L3, N, ]
I*M */[{M, N,

[*Inr*/{Inr,

[ *Lvr* [ fhyr,
/*L3r
[*Mr*/ r

JI*LLr*/{L1r, Ni, Nt}

NG}, /*LIF*/{L1F, N, NEY,

N},
UNCYL/FL2 */{L2, Ni, Nt} /%L1 */{L1, Ni

b Nt},
MM T {MY N, Nt}

I*Inr*/{Inn, N, Nt},
[*Lvr*/{Lv, N, Nt},
[*L3r*/{L3, Ni,Nt},/*L2r*/{L2, N, Nt},/*Llr*/{L1, N, N},

.....

L PR
LA \'4 T B U/ AP e )y

[*Inf*/{Inn,Ji,Nt},
[*Lvf*/{Lv, Ji,Nt},
[*L3f*/{L3, Ji,Nt},/*L2f*/{L2, Ji,Nt},/*L1f*/{LL, Ji,Nt},
[*Mf*/{M, N,N}

/* @d_fix_registration */
[*Inn*/{Inr, N, Nt},

Copyright © 1998 IEEE. All rights reserved.
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/*Lv */{Lvr, N, Nt},
/*L3 */{L3r,Ni,Nt},/*L2 */{L2r ,Ni , Nt},/*L1 */{Llr, Ni, Nt},
[*M *[{Mr,Ji, N},

I*Inr*/{Inr, N, Nt},
/*Lvr*/{Lvr, N, N},
[*L3r*/{L3r,Ni,Nt},/*L2r*/{L2r, Ni , Nt},/*L1r*/{L1r, Ni, Nt},
/*Mr*/{Mr,N, N},

[*1nf*/{1nr Ji Nt}

[*Lvf*/{Lvr,Ji, N},
[*L3f*/{L3r,Ji, Nt},/*L2f*/{L2r,Ji , Nt},/*L2f*/{L1lr, i, Nt},
[*ME*/{Mr,Ji, N}

{ /* Gd_forbid_registration */
[*Inn*/{Inf,Li,Nt},
/*Lv */{Lvf,Li, Nt},
[*L3 */{L3f,Li,Nt},/*L2 */{L2f, Li,Nt},/*L1 */{L1f, Li, Nt
/*M </ {Mf, N, N},

[*Inr*/{lInr,Li, N},
[*Lvr*/{Lvr,Li,Nt},

[*L3r*/{L3r, Li,Nt},/*L2r*/{L2r, Li, Nt},/*L1r* i
/*Mr*/{Mr,Li, N},

I*Inf*/{Inf,Ni, N},

/*LvE*/{Lvf, N, N},

[*L3f*/ {L3f,Ni, Nt},/*L2f*/{L ] * L y,
[*Mf*/{Mf, N, N}

}
h
/********************** VAR R EEEEEEEEEEEEEEEEEEEEEEESE]
* @DIT : G D PROTASQL :
kkkkhkkhkhkkkkhkkkhkkhkkkkk¥k EREEEEEEEEEREEEEEEEEEEEEEEEESERER]
. S
static Applicant/

appl i cant =

{
/*Va */{Aa, Jg NmNt},/*La */{Vo, LmNt},
1*Vp *1{ A : &, JmN},/*Q */{Qo, NmN},
/*Vo */{ \ NmNt},/*Q */{Q, NmMNt},/*Lo */{Vo, Nm N},
[ *Voi oo*/ {Aon, Nm Nt }, / *Qon*/ { Qon, Nm Nt }
s

/*******k********

* G BIN/: G D PROTOCOL : REG STRAR LEAVE Tl MER TABLE

LR R R R RS R RS R R R R R R E R R RS EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEES]

*/

LR R R SRR RS E RS EEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

oL Clli C chl oLt al _i CQVC_Li el _Clll 1 y
regi strar_l eave_timer_tabl e[ Nunber _of registrar_states] =
{
I*Inn*/{Inn, Ni, Nt},
/*Lv */{L3, Ni,Lt},/*L3 */{L2, Ni,Lt},/*L2 */{L1, Ni,Lt},/*L1 */{M, Li,N},
/*M */{M, N,N},

I*Inr*/{Inr,Ni,Nt},

I*Lvr*/{L3r, Ni,Lt},/*L3r*/{L2r, Ni,Lt},/*L2r*/{L1r, Ni , Lt} ,/*L1r*/{Mr N6 N},
I*Mr*/{Mr, N, N},
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I*Inf*/{Inf,Ni,Nt},
J*LvE*/{L3f, Ni, Lt},/*L3f*/{L2f N, Lt},/*L2f*/{L1f, Ni, Lt},/*Laf*/{Mf, N, N},
*ME*/{MT, N, Nt}
}s

[ Kk ok kK ok kK Kk kR kR K Rk kR kR ok R R kR Rk kR kR R R R R R Rk Rk R R R kR R Rk R ok Rk kR kR kK

* GDIT : G D PROTOCOL : STATE REPORTI NG TABLES

L R R R

*/

static G d_applicant_state applicant_state_tabl e[ Nunmber_of _applicant_states] =
{
/*Va */{Very_anxious},/*Aa */{Anxious},/*Qa */{Quiet},/*La */{Leaving
/*Vp */{Very_anxious},/*Ap */{Anxious},/*Q */{Quiet},
/*Vo */{Very_anxious},/*Ao */{Anxious},/*Q */{Quiet},/*Lo */{Leay

/ *Von*/{Very_anxi ous}, / *Aon*/ { Anxi ous}, / *Qon*/ { Qui et }
H

static G d_applicant_ngt applicant_ngt_tabl e[ Nunber_of _applica
{
/*Va */{Normal },/*Aa */{Normal},/*Qa */{Nornal},
/*La */{Normal },
/*Vp */{Normal },/*Ap */{Normal},/*Q */{Nornal}
/*Vo */{Normal},/*Ao */{Normal },/*Qo */{Norn=n
/*Lo */{Normal },

/ *Von*/ {No_pr ot ocol },/*Aon*/{ No_p{ ot obol } Oy pr ot ocpl }

static Gd_registrar_state registrar[state~tablg of _registrar_states] =

/*Inn*/{ln},

/*Lv */{Leave},/*L3 WK1 */{Leave},/*M */{Enpty},

[*Inr*/{In},
/*Lvr*/{Le i v \ ave},/*L1lr*/{Leave},/*Mr*/{Enpty},
/*Inf*/{ln]:@
/*Lvf*/{Leave 8 /{Leave}, /*L1f*/{Leave},/*Mf*/{ Enpty}
H
static Gd i i =
{
/*
/4 (N R ration},/*L3 */{Normal _registration},
/*L S ji stration},/*L1 */{Nornul _registration},
/ egi stration},
[ * L%/ {Regi st ion_fixed},
[ *Lwr*/{Regi stration_fixed},/*L3r*/{Registration_fixed},
[*%L2r*/{Regi stration_fixed},/*L1r*/{Registration_fixed},
/*Mr*/{Registration_fixed},
I‘LiIIfLI'{RCUiblIdliUII_fUI b u'dcll},
/*Lvf*/{Regi stration_forbidden},/*L3f*/{Regi strati on_forbi dden},
[ *L2f*/ {Regi stration_forbidden},/*L1f */ { Regi strati on_f or bi dden},
/*Mf*/{Regi stration_forbi dden}
I

static Bool ean registrar_in_tabl e[ Nunmber _of _registrar_states] =

{
[*Inn*/{True},/*Lv */{True},/*L3 */{True},/*L2 */{True},/*L1 */{True},
/*M */{Fal se},
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[*Inr*/{True},/*Lvr*/{True},/*L3r*/{True},/*L2r*/{True},/*Llr*/{True},
[*Mr*/{True},

/[ *Inf*/{Fal se},/*Lvf*/{Fal se},/*L3f*/{Fal se},/*L2f*/{Fal se},/*L1f*/{Fal se},
/*Mf*/{Fal se}
}

[ Rk ok kK ok ko K ok kR R K R ok kR kR R ok R R R R R ok kR R R R ok R R kR kR R kR Rk Rk ok Rk kR kR kK

* GDIT . gD PROTOCA. ;. RECEIVE EVENTS, USER REQUESTS, & MGOT PROCESS| NG

L e R

*/

G d_event gidtt_event(Gd *ny_port, G d_machine *machine, G d_event even
{ 7=

* Handl es receive events and join or |eave requests.

*/

Applicant _tt_entry *atransition;
Regi strar_tt_entry *rtransition;

atransition = &applicant _tt[event][machi ne->applicant
rtransition = &registrar_tt[event][nmachi ne->registra

machi ne->appl i cant = atransition->new app_staté,
machi ne->regi strar = rtransition->new_reg_stat g;

if ((event == G d_join) & (atraisi
ny_port->cschedul e_tx_now = True}

ny_port->cstart_join_tiner

ny_port->cstart_| eave,timer

switch (rtransit

{

case Ji: r rn(
br eak;

case Li:
br eak;

case Ni:

defaul t:

* G DTT : G D PROTOCOL TRANSI TI ON TABLES : TRANSM T MESSAGES

LR R R R R R R R

*/

G d_event gidtt_tx(Gd *ny_port,
G d_machi ne *machi ne)
{ 7=
*/

200 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

unsi gned nsg;
unsi gned rin;

if ((nsg = applicant_txtt[nachi ne->applicant].nmsg_to_transmt) != Nm
rin = registrar_state_tabl e[ machi ne->registrar];

ny_port->cstart_join_timer = my_port->cstart_join_tinmer
|| applicant_txtt[machi ne->applicant].cstart_join_tinmner;
switch (nsQ)

{
case Jm return(rin != Enpty ? Gd_tx_joinin : Gd_tx_joinenpty);
br eak;
case Lm return(rin != Enpty ? Gd_tx_leavein : Gd_tx_|eaveenpty);
br eak;
case Em return(G d_tx_enpty);
br eak;
case Nm
default: return(Gd_null);
}
}
/*************************************************** *k kK Kk kk Kk

* G DIT : G D PROTOCOL TRANSI TI ON TABLES : LEAVE

Khkhkkhkhhkhkhhkhkhhkhkhhkhhk ko hhkhhkhhkhhhkhhkhhkhhkkhhkkhhkk k%

*/

*kkkkkokk

{7~

*

*/

machi ne- >r egistra
ny_port- >csj;t

return((rtra i : A ation == Li) ? Gd_leave : Gd_null);
}
/*** SLEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEREEEEEESEESE]
* @D RANSI TI ON TABLES : STATE REPORTI NG

* ok ok ok ok ok ok ok ok RN

*/

Kk kR Kk hkkhkhhkhkhhhkhkhkhhkhhhkhhkhhhhkhhhkhhhkhkhkhkhhkhkhhkhkhkhkhkhkhkkhkkk k%

Bool eanngi dt t _machi ne_acti ve(G d_machi ne *machi ne)

{
i f ((machi ne->applicant == Vo) && (machine->registrar == M))
return(Fal se);
Ci °C
return(True);
}
void gidtt_states(G d_nachi ne *machine, G d_states *state)
{ 7=
*
*/

st at e- >applicant_state = applicant_state_tabl e[ nachi ne->applicant];
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st at e- >appl i cant _ngt = appl i cant _ngt _t abl e[ machi ne->applicant];

state->registrar_state = registrar_state_tabl e[ nachi ne->registrar];

stat e- >regi strar_ngt regi strar_ngt _tabl e[ machi ne->registrar];

13.3.3 gip.c

/[* gip.c */

#i nclude “gid. h”
#i ncl ude “gip.h”

[ R Kk ok ke ok kK ok R ok K K kK R ok ok kR R R ok ok Rk kR ok R kR R R ok kR Rk ok Rk ok ok k ok ok xRk R

* G P : GARP | NFORVATI ON PROPAGATI ON : CREATI ON, DESTRUCTI ON
*/

Bool ean gi p_create_gip(unsigned max_attri butes,
{7~
* G P maintains a set of propagation counts for
* |t currently naintains no additional infornation)
* is represented directly by a pointer to t tion counts.
*/
unsi gned *ny_gi p;
if (!'sysmalloc(sizeof (unsigned)*

goto gip_creation_failure;

*gip = ny_gip;
gip_creation_failure:

}

voi d gi p_destr gip
{ 7= <D

*/

sysfree(gip

* kK kK Kk K Kk J * Kok K Ahkhkkhhkhhhkhhhkhhhhhhkhhhkhhhhhhhhhkhhkhhkhhkhhkhkhkkk k%
/

* e PROPAGATI ON : CONNECT, DI SCONNECT PORTS

*ok ok ok kK 9 E R R ]
*/

static voird gi p_cofinect _into_ring(Gd *my_port)

{
G.d *first_connected, *|ast_connected;
ny_port->i s_connect ed = True;
Ty _ POt t rext _; ||_uu||l|cut cd_l t Y — 1y _ POt t Y

first_connected = my_port;

do first_connected = first_connected->next_in_port_ring;
while (!first_connected->is_connected);

ny_port->next_in_connected_ring = first_connected;

| ast _connected = first_connected;
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whil e (| ast_connected->next_in_connected_ring != first_connected)
I ast _connected = | ast_connect ed->next _i n_connected_ri ng;

| ast _connect ed- >next _i n_connected_ring = ny_port;

static void gip_disconnect_fromring(Gd *my_port)

{
G d *first_connected, *|ast_connected;
first_connected = my_port->next_in_connected_ring;
ny_port->next _in_connected_ring = my_port;
ny_port->i s_connect ed = Fal se;
| ast _connected = first_connected;
whil e (last_connected->next_in_connected_ring != nmy_port)
| ast _connected = | ast_connect ed- >next _i n_connect ed ¢
| ast _connect ed- >next _i n_connected_ring = first_conned
}

{ 7=
* |If a GDinstance for this applica sy folnd, is
* enabl ed, and is not already co into the
* G P propagation ring.
* ) i.e., the Registrar
* appears not to be 4 and that has in
* i \ , generating a join
* request.
* Propagate everly attmibu L €gi stered on this port and not
* on any others i gat inQn count of zero prior to connecting this
* port) e@ € e ting propagati on counts.
* Action any i ]
*/
Gd
unsi g
i4 &y _port))
{
loy_poxt->1s_enabled) || (ny_port->is_connected)) return;
gip_connect_into_ring(ny_port);
for (gid_index = 0; gid_index <= application->last_gid_used;
gi d_i ndex++)
{
i \gi pP_propagatres_to(ny_port, gi u'_i lldc)\))
gi d_j oi n_request (ny_port, gid_index);
if (gid_registered_here(ny_port, gid_index))
gi p_propagate_joi n(ny_port, gid_index);

}

gi p_do_actions(my_port);

ny_port->is_connected = True;

Pl
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voi d gi p_di sconnect _port (Garp *application, int port_no)

{7~
* Reverses the operations performed by gip_connect_port().
*/
Gd *ny_port;

unsi gned gid_i ndex;

if (gid find port(application->gid, port no. &iy port))

{
if ((!ny_port->is_enabled) || (!my_port->is_connected)) return;
for (gid_index = 0; gid_index <= application->last_gid_used;
gi d_i ndex++)
{
if (gip_propagates_to(my_port, gid_index))
gi d_| eave_request (ny_port, gid_index);
if (gid_registered_here(ny_port, gid_index))
gi p_propagat e_|l eave(ny_port, gid_index);
}
gi p_do_actions(ny_port);
gi p_di sconnect _fromring(ny_port);
ny_port->i s_connected = Fal se;
Pl
/************************************* * ok ok kW Kk ok kkkkhkkhkkhkkhkkkkkhkkkx
* G P : GARP | NFORVATI ON PROPAGATI O\~ IGLE ATTRI BUTES
EEEE R SRR S EE RS SRS E RS EESEE SRS EEEEEREEEEEREEESE XS] khkkkhkkhkhkhkhkhkhkdhhkhhkhkhdhhxxx
*/

either (a) this is the first port in
t nbership, or (b) there is one other port
g nenbeyship, but no further port that woul d cause

01 ni ng_mertbers = (ny_port->application->gip[gid_index] += 1);

if (joining_nenbers <= 2)

{
to_port = nmy_port;
white ({to_port = to_port- lll:)u_i _COmmeETT r;u'_l f ||g) = Ty _pPotrt)
{
if ( (j oi ni ng_nenbers == 1)
|| (gid_registered_here(to_port, gid_index)))
{
gid_join_request(to_port, gid_index);
to_port->application->j oi n_propagat ed_f n(
ny_port->application,
my_port, gid_index);
[ S
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voi d gi p_propagate_|l eave(G d *ny_port, unsigned gid_index)

{

/* Propagates a |l eave indication for a single attribute, causing |eave

requests to those other ports if required.

See the coments for gip_propagate_join() before reading further.
This function decrenments the ‘dead-reckoning’ menbership count.

not, the | eave indication should not be propagated, nor should the joined
nenber shi p be decrenented. Qtherw se, the leave will need to be propagated
if this is either (a) the last port in the connected group to regi

nenbership, or (b) there is one other port in the group registeri R

*
*
*
*
*
*
* The first step is to check that this port is connected to any others; if
*
*
*
*
*
*

nenber ship, in which case the | eave request needs to be sent to
port al one.

*

/

unsi gned renai ni ng_nenbers;
Gd *to_port;

if (ny_port->is_connected)
renmai ni ng_nenbers = (my_port->application->gi

i f (renmining_nenbers <= 1)
{
to_port = ny_port;
while ((to_port = to_port\>next

{
if(

ny_port->application,
nmy_port, gid_index);

== 2)
2 == 1)
tered_here(my_port, gid_index)))))

[ KKKk kKK KR kK kX

* G RPN/ GARP | NFORVATI ON PROPAGATI ON : ACTI ON TI MERS

KhFRE Kk khhkkhhkhhkhhkhhkhkhhkhhkhhkhhhkhhkhhkhhhkhhkhhkhhkhhkhhkhhkhkhkhhkkhkkhkkk k%

®/

e

VUi UI UI p_dU_ﬂbLi UIIb\\J‘ lj -Llly_}.lUI L)

{ =
* Calls ADto carry out G D ‘scratchpad’ actions accunul ated during this
* invocation of GARP for all the ports in the GP ring, including ny port.
*/
Gd *this_port = ny_port;

do gid_do_actions(this_port);
while ((this_port = this_port->next_in_connected_ring) != ny_port);
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14. Bridge Management

Management facilities are provided by MAC Bridges in accordance with the principles and concepts of the
OSl Management Framework.

This clause

a) Introduces the Functional Areas of OSI Management to assist in the identification of the require-

ments placed on Bridges for the support of management facilities.
b) Establishes the correspondence between the Processes used to model the operation of the Bridge
(7.3) and the managed objects of the Bridge.
c)  Specifies the management operations supported by each managed object.

14.1 Management functions

tions and
individ@N
b)  The abilitytore

by Bridge Management in this functional areaare

a)  Theability to identify and correct Bridge malfunctions, including error logging and reporting.

T4 1.3 Performance Management

Performance management provides for evaluation of the behavior of communications resources and of the
effectiveness of communication activities. The facilities provided by Bridge Management in this functional
areaare

a) The ability to gather statistics relating to performance and traffic analysis. Specific metrics include
network utilization, frame forward, and frame discard counts for individual Ports within a Bridge.
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14.1.4 Security Management

Security Management provides for the protection of resources. Bridge Management does not provide any
specific facilitiesin this functional area.

14.1.5 Accounting Management

Accounting Management provides for the identification and distribution of costs and the setting of charges.

Bridge Management does not provide any specific facilities in this functional area.

14.2 Managed objects

Managed objects model the semantics of management operations. Operations
mation concerning, or facilitate control over, the Process or Entity associated

Specifically

a) TheBridge Management Entity (14.4 and 7.11).
Theindividual MAC Entities associated with each B

particular protocols that convey or otherwise represent this
soding in Clause 15 (for optional remote management).

operations independent of their encoding in management protocol.
operations are defined only as required for that specification.

b) _Enumerated;for a collection of named values;

C)=Unsigned, for all parameters specified as “the number of” some quantity, and for values that are
numerically compared. In the case of numeric comparisons of Spanning Tree priority values, the
lower number represents the higher priority value;

PRLY MACA

alal
) VIACU AUUTNTSS,

€) Latinl String, as defined by ANSI X3.159-1989, for all text strings,

f)  Time Interval, an Unsigned value representing a positive integral number of seconds, for al Span-
ning Tree protocol timeout parameters,

g) Counter, for al parameters specified asa“ count” of some quantity. A counter increments and wraps
with amodulus of 2 to the power of 64;

h) GARP Time Interval, an Unsigned value representing a positive integral number of centiseconds, for
all GARP protocol time-out parameters.
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14.4 Bridge Management Entity
The Bridge Management Entity is described in 7.11.
The objects that comprise this managed resource are

a) TheBridge Configuration.
b) The Port Configuration for each Port

14.4.1 Bridge Configuration

The Bridge Configuration object models the operations that modify, or enquire abgu
the Bridge's resources. There is a single Bridge Configuration object per Bridge.

iguration of

The management operations that can be performed on the Bridge Configuratio
Bridge, Set Bridge Name, and Reset Bridge.

14.4.1.1 Discover Bridge
14.4.1.1.1 Purpose
To solicit configuration information regarding.the Bri
14.4.1.1.2 Inputs
a)
1)

2) Lessthanor
3)

ent a binary number; the first octet that would be transmitted on a
is used in the source or destination fields of a MAC frame has the

aluenthe\pnext bctet the next most significant value. Within each octet the first bit of each
sificant bit.

14.4,1:2<3 Outputs

a) Bridge Address—the MAC Address for the Bridge from which the Bridge Identifier used by the

S ey Tr Alaorithma-and Pratacal 1o Ao adl

Javal )
PTG T T CC AT gor T o IO T T otoT O TS Oty e

b) Bridge Name—atext string of up to 32 characters, of locally determined significance.
c¢) Number of Ports—the number of Bridge Ports (MAC Entities).
d) Port Addresses—alist specifying the following for each Port:

1) Port Number—the number of the Bridge Port.

2) Port Address—the specific MAC Address of the individual MAC Entity associated with the
Port.

€)  Uptime—count in seconds of the time elapsed since the Bridge was | ast reset or initialized.
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14.4.1.2 Read Bridge
14.4.1.2.1 Purpose
To obtain general information regarding the Bridge.

14.4.1.2.2 Inputs

None.

14.4.1.2.3 Outputs

a) Bridge Address—the MAC Address for the Bridge from which the Bri
Spanning Tree Algorithm and Protocol is derived.

b) Bridge Name—atext string of up to 32 characters, of locally deteyr
c)  Number of Ports—the number of Bridge Ports (MAC Entities
d) Port Addresses—allist specifying the following for each Por
1) Port Number.
2) Port Address—the specific MAC Address of

Port.

€)  Uptime—count in seconds of theti
14.4.1.3 Set Bridge Name
14.4.1.3.1 Purpose

To associate a text string, readabl ey od Bri ation, with a Bridge.
14.4.1.3.2 Inpu

a) Bridge@
14.4.1.3.3 Outp

None.

14.4.1.4, TPurpose

To teset the specified Bridge. The Filtering Database is cleared and initialized with the entries specified in
the Permanent Database, and the Bridge Protocol Entity isinitialized (8.8.1).

14.4.1.4.2 Inputs
None.
14.4.1.4.3 Outputs

None.
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14.4.2 Port Configuration

The Port Configuration object models the operations that modify, or inquire about, the configuration of the
Ports of aBridge. There are afixed set of Bridge Ports per Bridge (one for each MAC interface), and each is
identified by a permanently allocated Port Number.

The allocated Port Numbers are not required to be consecutive. Also, some Port Numbers may be dummy
entries, with no actual LAN Port (for example, to allow for expansion of the Bridge by addition of further

MAC interfaces in the future). Such dummy Ports shall support the Port Configuration management operax
tions, and other Port-related management operations in a manner consistent with the Port being permanently
disabled.

Name.

14.4.2.1 Read Port
14.4.2.1.1 Purpose
To obtain general information regarding a

14.4.2.1.2 Inputs

of the Port (IEEE Std 802.3; ISO/IEC 8802-4; 1SO/IEC 8802-5;
8802-9; |EEE 802.9a; | SO/IEC 8802-12 (IEEE Std 802.3 format); 1SO/
)2-5 format); |EEE Std 802.11; SO 9314-2; other).

14.4.2.2.TRPurpose

ToasSociate atext string, readable by the Read Port operation, with a Bridge Port.

144222 Inrr_\nfc

a)  Port Number.
b) Port Name—atext string of up to 32 characters.

14.4.2.2.3 Outputs

None.
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14.5 MAC Entities

The Management Operations and Facilities provided by the MAC Entities are those specified in the Layer
Management standards of the individual MACs. A MAC Entity is associated with each Bridge Port.

14.6 Forwarding Process

The Forwarding Process contains information relating to the forwarding of frames. Counters are maintained
that provide information on the number of frames forwarded, filtered, and dropped due to error. Configura:
tion data, defining how frame priority is handled, is maintained by the Forwarding Proc

The objects that comprise this managed resource are

a) ThePort Counters;
b) The Priority Handling objects for each Port;
¢) TheTraffic Class Table for each Port.

14.6.1 The Port Counters

The Port Counters object models the operations that
ing Process resource. There are multiple ingtdn
Bridge.

14.6.1.1.1 Purpose

Toread thefo 4

14.6.1.1.2 Inpu

count of all valid frames received (including BPDUSs, frames addressed to the
R.end station, and frames that were submitted to the forwarding process).

b)_ . Discard Inbound—count of valid frames received that were discarded by the Forwarding Process.
¢y~ Forward Outbound—count of frames forwarded to the associated MAC Entity.
d) Discard Lack of Buffers—count of frames that were to be transmitted through the associated Port

1o Al ol | £ |

bt oo b 1 £

€) Discard Transit Delay Exceeded—count of frames that were to be transmitted but were discarded
due to the maximum bridge transit delay being exceeded (buffering may have been available).

f)  Discard on Error—count of frames that were to be forwarded on the associated MAC but could not
be transmitted (e.g., frame would be too large).

g) Discard on Error Details—allist of 16 elements, each containing the source address of a frame and
the reason why the frame was discarded (frame too large). Thelist is maintained as a circular buffer.
The only reason for discard on error, at present, is transmissible service data unit size exceeded.
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14.6.2 Priority Handling

The Priority Handling object models the operations that can be performed upon, or inquire about, the
Default User Priority parameter, the User Priority Regeneration Table parameter, and the Outbound Access
Priority Table parameter for each Port. The operations that can be performed on this object are Read Port
Default User Priority, Set Port Default User Priority, Read Port User Priority Regeneration Table, Set Port
User Priority Regeneration Table, and Read Outbound Access Priority Table.

14.6.2.1 Read Port Detault User Priority

14.6.2.1.1 Purpose

To read the current state of the Default User Priority parameter (6.4) for a specific B

14.6.2.1.2 Inputs
a)  Port number.

14.6.2.1.3 Outputs

a) Default User Priority value—Integer in range 0—7.

14.6.2.2 Set Port Default User Priorit
14.6.2.2.1 Purpose
To set the current state of the Default User or a specific Bridge Port.
14.6.2.2.2 Inputs

a)  Port number;
b) Default Prie

14.6.2.2.3 Output

y Regeneration Table

To read thecurrentstate of the User Priority Regeneration Table parameter (7.5.1) for a specific Bridge Port.

14.6.:2.3.2 Inputs

a)  Port number.

14.6.2.3.3 Outputs

a) Regenerated User Priority value for Received User Priority O—Integer in range 0—7.
b) Regenerated User Priority value for Received User Priority 1—Integer in range 0-7.
c) Regenerated User Priority value for Received User Priority 2—Integer in range 0—7.
d) Regenerated User Priority value for Received User Priority 3—Integer in range 0—7.
€) Regenerated User Priority value for Received User Priority 4—Integer in range 0—7.
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f)  Regenerated User Priority value for Received User Priority 5—Integer in range 0—7.

0) Regenerated User Priority value for Received User Priority 6—Integer in range 0—7.

h)  Regenerated User Priority value for Received User Priority 7—Integer in range 0-7.
14.6.2.4 Set Port User Priority Regeneration Table

14.6.2.4.1 Purpose

To set the current state of the User Priority Regeneration Table parameter (7.5.1) for a specific Bridge Port.

14.6.2.4.2 Inputs

a) Port number;
b) Regenerated User Priority value for Received User Priority O—Integer ji rg
¢) Regenerated User Priority value for Received User Priority 1—Integer IR range Q
d) Regenerated User Priority value for Received User Priority 2—I '
€) Regenerated User Priority value for Received User Priority
f)  Regenerated User Priority value for Received User Priority 4
0) Regenerated User Priority value for Received User Prigri
h) Regenerated User Priority value for Received User
i)  Regenerated User Priority value for Received Uset

14.6.2.4.3 Outputs
None.
14.6.3 Traffic Class Table

The Traffic Class Table be performed upon, or inquire about, the cur-
rent contents of the Tra e operations that can be performed on this object

are Read Port T@C a traffig Class Table.
14.6.3.1 Read Por »

14.67371.3 Outputs

a)  Thenumber of Traffic Classes, in the range 1 through 8, supported on the Port;

b) For each value of Traffic Class supported on the Port, the value of the Traffic Class in the range O
through 7, and the set of user_priority values assigned to that Traffic Class.

14.6.3.2 Set Port Traffic Class Table
14.6.3.2.1 Purpose

To set the contents of the Traffic Class Table (7.7.3) for a given Port.
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14.6.3.2.2 Inputs

a)  Port number;
b)  For each value of Traffic Class supported on the Port, the value of the Traffic Class in the range 0
through 7, and the set of user_priority values assigned to that Traffic Class.

NOTE—If a Traffic Class value greater than the largest Traffic Class available on the Port is specified, then the value
applied to the Traffic Class Table is the largest available Traffic Class.

14.6.3.2.3 Outputs
None.

14.6.3.3 Read Outbound Access Priority Table

14.6.3.3.1 Purpose

To read the state of the Outbound Access Priority Table parameter (3

14.6.3.3.2 Inputs
a)  Port number.

14.6.3.3.3 Outputs

The objectsthat co

&~ The Filtering Database;
b) The Static Filtering Entries;

\Y

l,) T:ICDyIIaIIIib FI:tCIIIIU Elltlicb,
d) The Group Registration Entries;
€) The Permanent Database.

14.7.1 The Filtering Database

The Filtering Database object models the operations that can be performed on, or affect, the Filtering Data-
base as awhole. Thereis asingle Filtering Database object per Bridge.

214 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

The management operations that can be performed on the Database are Read Filtering Database, Set Filter-
ing Database Ageing Time, and the Create Filtering Entry, Delete Filtering Entry, Read Filtering Entry, and
Read Filtering Entry Range operations defined in 14.7.6.

14.7.1.1 Read Filtering Database

14.7.1.1.1 Purpose

‘To obtain general Information regarding the Bridge’s Filtering Database.

14.7.1.1.2 Inputs

None.
14.7.1.1.3 Outputs

a) Filtering Database Size—the maximum number of entriesthat ca

b)  Number of Static Filtering Entries—the number of Static Filtering Entries etirrently in'the Filtering
Database;

¢) Number of Dynamic Filtering Entries—the number
Filtering Database;

d) Ageing Time—for ageing out Dynamic Filtering &
in the Forwarding state;

€) If extended filtering services are

14.7.1.2.2 Inp

a Ageing

14.7.2 A Sta exing Entry

A Static Filtering Entry object models the operations that can be performed on a single Static Filtering Entry
in the Filtering Database. The set of Static Filtering Entry objects within the Filtering Database changes only
under management control.

A Static Filtering Entry object supports the Create Filtering Entry, Delete Filtering Entry, Read Filtering
Entry, and Read Filtering Entry Range operations defined in 14.7.6.

14.7.3 A Dynamic Filtering Entry
A Dynamic Filtering Entry object models the operations that can be performed on a single Dynamic Filter-

ing Entry (i.e., onethat is created by the Learning Process as aresult of the observation of network traffic) in
the Filtering Database.
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A Dynamic Filtering Entry object supports the Delete Filtering Entry, Read Filtering Entry, and Read Filter-
ing Entry Range operations defined in 14.7.6.

14.7.4 A Group Registration Entry
A Group Registration Entry object models the operations that can be performed on a single Group Registra:

tion Entry in the Filtering Database. The set of Group Registration Entry objects within the Filtering Data-
base changes only as aresult of GARP protocol exchanges.

A Group Registration Entry object supports the Read Filtering Entry and Read Filtering Entry Range opera:
tions defined in 14.7.6.

14.7.5 Permanent Database

base, and the Create Filtering Entry, Delete Filtering Entry, Read Filte
Range operations defined in 14.7.6.

14.7.5.1 Read Permanent Database

14.7.5.1.1 Purpose
To obtain general information regarding thePermanent\D

14.7.5.1.2 Inputs

None.

14.7.5.1.3 Out
a) Permanent
b)  Number

14.7.6.1.tRurposg

To create or update a Filtering Entry in the Filtering Database or Permanent Database. Only Static Filtering
Entries may be created in the Filtering Database or Permanent Database.

14.7.6.1.2 Inputs

a) ldentifie—Filtering Database or Permanent Database.

b) Address—MAC Address of the entry.

¢) Inbound Port—the Inbound Port to which the operation applies. This parameter specifies either
1) All Inbound Ports, or
2) A Port number.

d) Port Map—aset of control indicators, one for each Port, as specified in 7.9.1.
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Where the implementation does not support the creation of more than one Static Filtering Entry for the
address specified, the value of the Inbound Port parameter is assumed to specify All Inbound Ports.

Where the implementation does not support the ability for static filtering entries to specify the use of
dynamic filtering information (7.9.1), the use of this operation to create a Static Filtering Entry in the Filter-
ing Database with the same MAC Address as an existing Dynamic Filtering Entry will cause the existing
entry to be replaced by the (new) Static Filtering Entry.

Where the implementalion supports the creation of multiple Staiic Filtering Entries for the same MAC
Address (7.9.1), the creation of a new Static Filtering Entry will cause any existing Static Filtering Entry for
the same Inbound Port and MAC Address to be replaced by the (new) Static Filtering Entry. The creation/of
a Static Filtering Entry for All Inbound Ports causes all existing Static Entries for the s& AC Addressto
be replaced by the (new) Static Filtering Entry.

14.7.6.1.3 Outputs

None.

14.7.6.2 Delete Filtering Entry
14.7.6.2.1 Purpose

To delete a Filtering Entry from the Filteri
14.7.6.2.2 Inputs

a) ldentifier—Filtering Database or Pe
b) Address—MAC Adgdress of thedesi

©)
1)
2) A Port numbeny
Where the impl

address specified, the

e creation of more than one Static Filtering Entry for the address spec-
parameter of All Inbound Ports results in deletion of all Static Filtering

14.7.6.3 Read Filtering Entry

14.7.6.3.1 Purpose

To read Filtering Entry and Group Registration Entry information from the Filtering or Permanent Data
bases. This operation returns both the static and dynamic information held in a given database for a given
MAC Address and inbound Port specification.

14.7.6.3.2 Inputs

a) ldentifier—Filtering Database or Permanent Database.
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b) Address—MAC Address of the desired information.

c) Type—Static or Dynamic entry.

d) If Type = Static entry, then Inbound Port—the Inbound Port to which the operation applies. This
parameter specifies either
1) All Inbound Ports, or
2) A Port number.

Where the implementation does not support the creation of more than one Static Filtering Entry for the

address specified, the value of the Inbound Ports parameter is assumed to specify All Inbound Ports.

NOTE—Dynamic entry types are Dynamic Filtering Entries and Group Registration Entries.

14.7.6.3.3 Outputs
a) Address—MAC Address of the desired entry.
b) Type—Static or Dynamic entry.
c) Port Map—A set of control indicators as appropriate to the entry SPE i 71 through
7.9.3.
14.7.6.4 Read Filtering Entry range

14.7.6.4.1 Purpose

14.7.6.4.2 Inputs

a) Identifi
b) Start Index
c) Stop Indes

b)
c)

1) Addr MAC Address of the desi red entry.
2) Type—Static or Dynamic entry.

3) Port Map—A set of control indicators as appropriate to the entry type, as specified in 7.9.1
through 7.9.3.

14.8 Bridge Protocol Entity

The Bridge Protocol Entity is described in 7.10 and Clause 8. The objects that comprise this managed
resource are

a) TheProtocol Entity itself and
b)  The Ports under its control.
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14.8.1 The Protocol Entity

The Protocol Entity object models the operations that can be performed upon, or inquire about, the operation
of the Spanning Tree Algorithm and Protocol. There is asingle Protocol Entity per Bridge; it can, therefore,
be identified as a single fixed component of the Protocol Entity resource.

The management operations that can be performed on the Protocol Entity are Read Bridge Protocol Parame-
ters and Set Bridge Protocol Parameters.

14.8.1.1 Read Bridge Protocol parameters

14.8.1.1.1 Purpose

To obtain information regarding the Bridge's Bridge Protocol Entity.
14.8.1.1.2 Inputs

None.

14.8.1.1.3 Outputs

a) Bridge Identifier—as defined in 8.53:.
b) Time Since Topology Change—cou
parameter for the Bridge (8.5.3.12)

14.8,1:271 Purpose

To'modify parameters in the Bridge's Bridge Protocol Entity in order to force a configuration of the span-

Arna tron and/ar trinatha rocanfica wratian fimatn ot o cnanifis tanalaon g
HHgt O—toHEtHEHECOH T guratroRtrHEtE-Sarta-SpeeHEtOporogy~-

14.8.1.2.2 Inputs

a) Bridge Max Age—the new value (8.5.3.8).

b) Bridge Hello Time—the new value (8.5.3.9).

c) Bridge Forward Delay—the new value (8.5.3.10).

d) Bridge Priority—the new value of the priority part of the Bridge Identifier (8.5.3.7).
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14.8.1.2.3 Outputs
None.
14.8.1.2.4 Procedure

The input parameter values are checked for compliance with 8.10.2. If they do not comply, or the value of
Bridge Max Age or Bridge Forward Delay is less than the lower limit of the range specified in Table 8-3,

then no action shall be taken for any of the supplied parameters. If the value of any of Bridge Max Age,
Bridge Forward Delay, or Bridge Hello Timeis outside the range specified in Table 8-3, then the Bridge needl
not take action.

I dentifier to the supplied value.

14.8.2 Bridge Port

Force Port State, and Set Port Parameters.
14.8.2.1 Read Port Parameters
14.8.2.1.1 Purpose

To obtain information regardi qecifi : Bridge’s Bridge Protocol Entity.

14.8.2.1.2 Input,
a) Port Num;

d) (Peth Cost (85.5.3).
€)<—Designated Root (8.5.5.4).
f) ™ Designated Cost (8.5.5.5).
g) Designated Bridge (8.5.5.6).

h) Desgnated Port (8.5.5.7).
i)  Topology Change Acknowledge (8.5.5.8).

14.8.2.2 Force Port State
14.8.2.2.1 Purpose

To force the specified Port into Disabled or Blocking.
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14.8.2.2.2 Inputs

a)  Port Number—the number of the Bridge Port.
b) State—either Disabled or Blocking (8.4 and 8.5.5.2).

14.8.2.2.3 Outputs

Al
INUI'IC,

14.8.2.2.4 Procedure

If the selected state is Disabled, the Disable Port procedure (8.8.3) is used for Rort. If the

selected state is Blocking, the Enable Port procedure (8.8.2) is used.
14.8.2.3 Set Port Parameters
14.8.2.3.1 Purpose

To modify parameters for a Port in the Bridge's Bridge Profo grce a configuration of

the spanning tree.

14.8.2.3.2 Inputs

a)  Port Number—the number of the Byi
b) Path Cost—the new value (8.5.5.3).
c) Port Priority—the Port Identifier (8.5.5.1).

14.8.2.3.3 Outputs

None. Q

js used to set the Path Cost parameter for the specified Port. The Set Port
o0 set the priority part of the Port Identifier (8.5.5.1) to the supplied value.

The operation of GARP is described in Clause 12. The objects that comprise this managed resource are

@) The GARP Timer objects;

h) Tha GARP Attrihute T\len nhji ects:
B =P DU e BJECES:

c) The GARP State Machine objects.
14.9.1 The GARP Timers object

The GARP Timer object models the operations that can be performed upon, or inquire about, the current set-
tings of the timers used by the GARP protocol on a given Port. The management operations that can be per-
formed on the GARP Timers object are Read GARP Timers and Set GARP Timers.
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14.9.1.1 Read GARP Timers
14.9.1.1.1 Purpose
To read the current values of the GARP Timers for a given Port.

14.9.1.1.2 Inputs

a) The Port identifier.
14.9.1.1.3 Outputs

a)  Current value of JoinTime—Centiseconds;
b) Current value of LeaveTime—Centiseconds;
c) Current value of LeaveAllTime—Centiseconds.

14.9.1.2 Set GARP Timers

14.9.1.2.1 Purpose
To set new values for the GARP Timers for a given Por
14.9.1.2.2 Inputs

a) The Port identifier;

b) New vaue of JoinTi
c) New value of Leave
d) NewvaueofL

149.1.2.3 mw@

None.

14.9.2 1. Read GARP Applicant controls

14:9:2.1.1 Purpose

Taoread-the Ao of tha ADD A anliaont A oo ot {12 Q D\ atod \aptls ol
TOTCOO U1 buIICIIL YarbeS-or—tne-oATt TYPPITCart I‘\uIIIIIIIJlIGLIVC pouulllcl.clo (172 aSSoTaCt W-an

GARP Participants for a given Port, GARP Application and Attribute Type.
14.9.2.1.2 Inputs
a) ThePort identifier;

b) The GARPApplication address (Table 12-1);
Cc) TheAttribute Type (12.11.2.2).
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14.9.2.1.3 Outputs
a)  Thecurrent Applicant Administrative Control Value (12.9.2);
b) Failed Registrations—Count of the number of times that this GARP Application has failed to regis-
ter an attribute of thistype due to lack of space in the Filtering Database.

14.9.2.2 Set GARP Applicant controls

14.9.2.2.1 Purpose

To set new values for the GARP Applicant Administrative control parameters (12.9. iated with all
GARP Participants for a given Port, GARP Application and Attribute Type.

14.9.2.2.2 Inputs

a) The Port identifier;

b) The GARPApplication address (Table 12-1);

c) TheAttribute Type (12.11.2.2);

d) Thedesired Applicant Administrative Control Vaue

14.9.2.2.3 Outputs

None.

The GARP State Machine bbject odelst € Sgt’can be performed upon, or inquire about, the
operation of GARP for ai gement operation that can be performed on a GARP
State Machine is Read (

ahce of a GARP State Machine.

b) SThe GARP Application address (Table 12-1);
¢),~ The GIP Context (12.3.4);
d) TheAttribute Type (12.11.2.2) associated with the State Machine;

PAY Thae Atteibida\ /ol (192 11 2 O ratedaath tha Stata M o

hina
C) T 7t TIoOTC VA Ot (I T2  U) OSSO TarCO vy Tt T O IS~ OtarC VIS T Ics

14.9.3.1.3 Outputs

a)  Thecurrent value of the combined Applicant and Registrar state machine for the attribute (Table 12-
6);

b) Optionaly, Originator address—the MAC Address of the originator of the most recent GARP PDU
that was responsible for causing a state change in this state machine (12.9.1).
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15. Management protocol

This clause specifies how the management facilities provided by MAC Bridges and specified in Clause 14
are realized through the use of

a The LAN/MAN Management services (LMMS), provided by means of the LAN/MAN Manage-
ment protocol (LMMP) and the Convergence Protocol Entity (CPE), as specified in ISO/IEC 15802-
2; 0r

b) The Common Management Information Service (CMIS), provided by means of the Common Man
agement Information Protocol (CMIP) and Presentation P-DATA services, as specified in |SO/|IEC
9595 and 1SO/IEC 9596-1; or

c) Other management protocol(s) capable of conveying equivalent information.

in the definition of the services or the information that they convey. For s
therefore refer only to LMMS and LMMP.
NOTE 2—The |IETF has developed an equivalent protocol specificatio

a)
b)

c)  The name-bindngs
named, «:@ Yermi
binding is\dse 6

the contaipr&

o) M-ACTION
d)~."M-CREATE
e) M-DELETE
f)  M-CANCEL-GET

Table 15-1 through Table 15-4 show how the management operations defined in Clause 14 correspond to
LMMS service primitives (defined in ISO/IEC 15802-2) and managed object classes (defined in 15.3
through 15.8). Table 15-6 shows the operations available for manipulation of the Selective Tranglation Table,
as defined in ISO/IEC 11802-5.

Table 15-7 through Table 15-33 specify the detailed mapping of the Management Operation parameters to
the parameters of the LMMS service primitives.
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Table 15-1—Mapping of Bridge Management Entity Operations to LMMS Services

Management Operation LMMS Service Element(s) Managed Object Class
Discover Bridge (14.4.1.1) M-GET MAC Bridge DLE (15.3)
Read Bridge (14.4.1.2) M-GET MAC Bridge DLE (15.3)
Set Bridge Name (14.4.1.3) M-SET MAC Bridge DLE (15.3)
Reset Bridge (14.4.1.4) M-ACTION MAC Bridge DLE (15.3)
Read Port (14.4.2.1) M-GET Port (15.4)
Set Port Name (14.4.2.2) M-SET Port (15.4)

Table 15-2—Mapping of Forwarding Process Operations to LMMS

rvices

Management Operation

LMMS Service Element(s)

(N
e S

Read Forwarding Port Counters (14.6.1.1)

M-GET

N15:4)

Read Port Default User Priority (14.6.2.1)

M-GET

Set Port Default User Priority (14.6.2.2)

<
E N\

Read Port User Priority Regeneration Table (14.6.2.3)

PN

Set Port User Priority Regeneration Table (14.6.2.4)

M-,

>Dort (15.4)

Read Port Traffic Class Table (14.6.3.1) f\\ %\G/E(T X Port (15.4)
Set Port Traffic Class Table (14.6.%15\ 2\ > M-§Er U " Port (15.4)
Read Outbound Access Priority Table (1)3(@.3) \ M-G\r{ / Port (15.4)

Table 15-3—Mapping of Filfering Da%Ope tions to LMMS Services

M anagemgﬁt épgr at}.oﬁ\\

\%@SServi Element(s)

Managed Object Class

Read Filterjag D&s{ase&.?.l. 1)

)WGET

Filtering Database (15.7)

Set Filtering Dat%aba&;@ge@g{i me@)\kz)

M-SET Filtering Database (15.7)
Rgeé ﬁ%man\?n Datab@e( 7.5};\ \/ M-GET Permanent Database (15.7)
Create Wryﬁg.e})\ > M-CREATE Database Entry (15.8)
D;té@m\terihg@m\@.%éz\ M-DELETE Database Entry (15.8)
ﬁ@d Ié\Qe\rmg EerM@/ M-GET Database Entry (15.8)
M-GET, M-CANCEL-GET | Database Entry (15.8)

{ R%*F\ﬂ‘tqi nE\Ent}y{?ang\}M.?.GA)
N\

bl

“4—Magpping of Bridge Protocol Entity Operations to LMMS Services

Ma}@gement Operation LMMS Service Element(s) | Managed Object Class

Read Brhge/Protocol Parameters (14.8.1.1) M-GET MAC Bridge DLE (15.3)

Set Bridge Protocol Parameters (14.8.1.2) M-SET MAC Bridge DLE (15.3)
Read Port Parameters (14.8.2.1) M-GET Port (15.4)
Force Port State (14.8.2.2) M-ACTION Port (15.4)
Set Port Parameters (14.8.2.3) M-SET Port (15.4)

The set of Management Operations identified in Table 15-1 through Table 15-6, along with the mappingsin
Table 15-7 through Table 15-38, define a Functional Unit Package that may be negotiated between manager
and agent stations, as described in Annex A.3.2 of 1SO/IEC 10040.
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Table 15-5—Mapping of GARP Participant Operations to LMMS Services

Management Operation LMMS Service Element(s) Managed Object Class
Read GARP Timers (14.9.1.1) M-GET GARP Timers (15.12)
Set GARP Timers (14.9.1.2) M-SET GARP Timers (15.12)
Read GARP Applicant Controls (14.9.2.1) M-GET GARP Attribute Type (15.10)
Set GARP Applicant Controls (14.9.2.2) M-SET GARP Attribute Type (15.10)
Read GARP State (14.9.3.1) M-GET GARP Attribute (15.11)

Table 15-6—Mapping of Selective Translation Table Operations to LMMSNS

M anagement Operation LMMS Service Element(s) M anaged bk\:t

Read Selective Trandation Table Entry | M-GET, M-CANCEL-GET Selective Trandatign Ie try15.5)
Range (See | SO/IEC 11802-5)

This standard assigns the following object identifier value:

{iso(1) member-body(2) us(840) ieee802dot1D(10009) fu
bridgeM anagementFunctional Unit(1)}

Bit O:Identifies support (value 1) or non-s
Table 15-1 through
Table 15-32;

Bit 1:ldentifies supp

MAN Managemeri
Bridges, by i

optional, or conditional asdescribedinthedefinitionsof theLMM Sservice primitivesthemsel ves.

15.2 Managed object containment structure

The apex of the containment structure is the MAC Bridge DLE (Data Link Entity) managed object; there
may be zero or more MAC Bridge DLE managed objectsin a Data Link Subsystem. The MAC Bridge DLE
managed objects are contained in an instance of the Data Link Subsystem managed object class, as defined
in ISO/IEC 10742.

One or more Port managed objects are contained in each MAC Bridge DL E managed object. The Port man-

aged object models the manageabl e properties of a single Port of the MAC Bridge. These entries are instan-
tiated at initialization, and are not created or deleted dynamically.
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Table 15-7—Mapping of Discover Bridge parameters (14.4.1.1)

M-GET Parameter Name

Reg/Ind (Operation Inputs)

Rsp/Conf (Operation Outputs)

Base object class

Data Link Subsystem (see | SO/IEC 10742)

Base object instance

Name of Data Link Subsystem
managed object

Scope

1st level subordinates

=l
TTter

?V‘ICII I(ZJUJI UIUju.l \,:am - I‘V‘il‘:\k/ BIIU‘HC DLE
AND
Bridge Address attribute value is within
inclusion range
AND
Bridge Address attribute value is not within
exclusion list

Attribute identifier list

Read or Discover Bridge attribute
group name (15.3.22)

<\\\ >

Managed object class — \M‘K(\,\er e D\Q
Managed object instance — W\QAC{@ DL\E\manﬁgéi object
Attribute list — Nam u@% hat e members of the
Bri Ute group (15.3.22)
Table 15-8—Mapping of Read Byi eters\\{{\41\2‘)>
M-GET Parameter Name Reg/Ind (Opefation pu@ N \%/M(Operallon Outputs)
Base object class MAC Bridge DL (15}}\ \_/
Base object instance Name of MAC Bridge DLE —
managed bject(‘\

Scope /\ ?ae-obj\\al\one \ —
Filter N w Not reqw —
Attribute identifier list Wmﬁ\& M _

Managed obj cla@ MAC Bridge DLE (15.3)

Managed object i nstan

\/\\/

Name of MAC Bridge DL E managed object

Attribute I|3< \

N

Names/values of al attributes that are members of the
Read Or Discover Bridge attribute group (15.3.22)

X\d&bl 1pring of Set Bridge Name parameters (14.4.1.3)
AN

SE\F\P\%@% Name

Reg/Ind (Operation Inputs)

Basegbject class MAC Bridge DLE (15.3)
BMject instance Name of MAC Bridge DL E managed object
Scope Base object alone
Filter Not used
Modification list Bridge Name attribute (15.3.3) name and desired replacement value

Zero or more Selective Trand ation Table Entry managed objects may be contained within each Port man-
aged object. These table entries model the information contained in the Selective Trandation Table for a
given port, as described in 5.2 of I1SO/IEC 11802-5. The entries may be created or deleted dynamically by

remote management request.
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Table 15-10—Mapping of Reset Bridge parameters (14.4.1.4)

M-ACTION Parameter Name

Reg/Ind (Operation Inputs)

Base object class MAC Bridge DLE (15.3)
Base object instance Name of MAC Bridge DL E managed object
Scope Base object alone
Filter Not required
Action Type Reset Bridge
Action Information Not used
Action Reply Not used

Table 15-11—Mapping of Read Port parameters (14.4?@

M-GET Parameter Name

Reg/Ind (Operation Inputs)

Repigat (Sger oM Qutpiny

Base object class

Port (15.4)

NI

Base object instance

Name of Port managed object

Scope

Base object alone

IS\
NN

Filter

Not required

N

Attribute identifier list

Read Port attribute group n

15470

Aﬂ

L

Managed object class

&

&>

\ )\/ Port (15.4)

Managed object instance

—k

“_Nefne of Port managed object

Attribute list

values of all attributes that are members of the
Read Port attribute group (15.4.26)

N

Table<<2 appin Wt e parameters (14.4.2.2)

Req/Ind (Operation I nputs)

Port (15.4)

AN

Name of Port managed object

)

Base object alone

Not used

Port Name attribute (15.4.3) name and desired replacement value

\Q{{dlf\v@lo ist
3—Mapping of Read Forwarding Port Counters parameters (14.6.1.1)

M-GET Param&er\Name>

Reg/Ind (Operation I nputs)

Rsp/Conf (Operation Outputs)

Baseabject class

Port (15.4)

Base'object instance

Name of Port managed object

Scope Base object alone —
Eilter Nat reqpiired —
Attribute identifier list Read Forwarding Port Counters —

attribute group name (15.4.27)

Managed object class

Port (15.4)

Managed object instance

Name of Port managed object

Attribute list

Names/values of al attributes that are members of the Read For-
warding Port Counters attribute group (15.4.27)

228

Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)
MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

Table 15-14—Mapping of Read Port Default User Priority parameters (14.6.2.1)

M-GET Parameter Name Req/Ind (Operation I nputs) Rsp/Conf (Operation Outputs)
Base object class Port (15.4) —
Base object instance Name of Port managed object —
Scope Base object alone —
Filter Not required —
Attribute identifier list Default User Priority attribute name —
(15.4.12)
Managed object class — Port (1/19\
Managed object instance — Name of Port aged o}n{
Attribute list — Name/valueqf the D
Prlo Ne (2 41
Table 15-15—Mapping of Set Port Default User Priority pgramete .6.22)
M-SET Parameter Name Reg/Ind (Operaﬁ\n I\pu\k)\ \ \
Base object class ft (15
Base object instance Name(ff Port(maywagea‘ogect )

Soope (CReoti e
Fiter NN P ool )

Modification list Default Uér\PrloN bute e an wred/{eplacement value (15.4.12)

Table 15-16—Mapping of Read Port{ User, |o}iy<&®atlon Table parameters (14.6.2.3)

M-GET Parameter Name F@]/I Noﬁrat\b{ts) Rsp/Conf (Operation Outputs)

Baseobject class | Poit (154) ) —

Base object instance l\ﬁn(e\QSk{t ma\Q%‘(ij ect —

Scope< > 2 Béeobj talt}re\ —

Filter /\ N&x@l}i\%q\ ) _

Attribute identifieiA iQrity Regelyeration —
Jablegttribote name/(15.4.13)

Managed gﬁe\cbc@ \ — Port

M anaged{bj\ait inst\gn& \ — Name of Port managed object

Ni Ng \ B — Name/value of User Priority Regeneration Table attribute (15.4.13)

W
Tabhé@pping of Set Port User Priority Regeneration Table parameters (14.6.2.2)

M-SET Parameter Name Req/Ind (Operation I nputs)
Base object class Port (15.4)
Base object instance Name of Port managed object
Scope Base object alone
Filter Not used
Modification list User Priority Regeneration Table attribute name and desired replacement value (15.4.13)

Either zero or one GARP Timers managed object may be contained within each Port managed object. This
object models the timer values used by all instances of GARP Applications (see Clause 12) on a given Port.
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Table 15-18—Mapping of Read Port Traffic Class Table parameters (14.6.3.1)

M-GET Parameter Name

Reg/Ind (Operation Inputs)

Rsp/Conf (Operation Outputs)

Base object class

Port (15.4)

Base object instance

Name of Port managed object

Scope

Base object alone

Filter

Not required

Attribute identifier list Traffic Class Table attribute name (15.4.14) —
Port (15.4)
Name of Port m?ﬁg&‘obj\ect

Attribute list — Name/value of Traffic gé§\Tab}e\anri %‘Q(ls 4.14)

Table 15-19—Mapping of Set Traffic Class Table paramete/@ég\v

M-SET Parameter Name Req/Ind (Operation In uts)

AN
Base object instance Name of We}\ \\/

Scope B{ée oneq a o\h\ >
A\ i
Traffic ézéé{abl e ?:méute P\ame aqé deé'\reg regl

Table 15-20—Mapping of Read OuthounthAcgess riow parameters (14.6.3.3)

Reg/l nﬁ (Opé'-a}'r% Inhﬂ{s)

Managed object class —

Managed object instance —

Base object class

Modification list ent value (15.4.14)

M-GET Parameter Name )Rsp/Conf (Operation Outputs)

Base object clé /\*Qrt (I5d)) > —
Base objecthtan}x N Nam of?’@{t@aged ob)éé —

scope ( Beotiect done” =
OSgmy I\ N =
Attrm;\téi ?ﬂq)st\ \CiLiglknd A 4 ;c;se l?qgrﬂlft{;;able —

Port (15.4)

Name of Port managed object

Names/values of Outbound Access
Priority Table attribute (15.4.15)

The GAR %s }{obj ect exists if GARP is supported on the Port concerned; otherwise it is not

present.

Zeroermore GARP Application managed objects may be contained within each Port managed object. Each
GARP Application managed object models the common properties of a GARP Application (see Clause 12).
A GARP Attribute Type managed object exists within each GARP Application managed object for each

Attribte Ty PESOPPOt ted 'Gy the-GARP r’-\\pp“\,aﬁuu concernedWithineach-GARPAttribute Ty peTha |<:n~.4c\.4I
object, a GARP Attribute managed object exists for each value of the Attribute Type for which that Applica-
tion currently maintains state information for a given GIP Context. GARP Attribute managed objects are cre-
ated, updated, and deleted in accordance with the operation of the GARP Application concerned. The GARP
Attribute managed object models the operations that may be performed on an individual GARP state
machine.
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Table 15-21—Mapping of Read Filtering Database parameters (14.7.1.1)

M-GET Parameter Name

Req/Ind (Operation Inputs)

Rsp/Conf (Operation Outputs)

Base object class

Filtering Database (15.7) —

Base object instance

Name of Filtering Database —

managed object
Scope Base object alone —
FI:[U ?\iullwuiluj -

Attribute identifier list

Read Database attribute group name (15.6.5)

Managed object class

— Filtering DataPase({?)

Managed object instance

— Name of Filtering I}a%base manﬁg@ objéct

Attribute list

— Names/values of a
the Read Dat
extended by the Fi

Table 15-22—Mapping of Set

Filtering Database Agem@i@ (14 7\{

M-SET Parameter Name

Req/I nd/éperat\t\

Base object class

F||tea6ng Rﬁgyase (1\5.\Q

Base object instance

Name of@ |t\s@gda}éba5)é}x\

anageu'gbj ect

Scope < < N gase ob}{act a\‘ené )\/
Filter Net u
Modification list Agel ﬁl’?ne attri tﬁ(ﬂr}aﬁqe an\dQesi red replacement value (15.7.3)

Table 15-23NW%em Mse parameters (14.7.5.1)

M-GET Parameter Namer

N R

Rsp/Conf (Operation Outputs)

Base object CI% \I%(Qane}t\ljﬁsl{aseﬁﬁﬁ) —
Base object in@ K/\ %m%itga/abase —
Scope /\ I?a/se\ﬂyﬁé alone —

Filter \ \ “\Not'required —

Attribute -»gemmek@\

LN

RW&%&E attribute group name (15.6.5) —

Permanent Database (15.6)

)

— Name of Permanent Database managed object

Atmb}sust\ >

— Names/values of al attributes that are members of

the Read Database attribute group (15.6.5)

Table 15-24—Mapping

of Create Filtering Entry parameters (14.7.6.1)

M-CREATE Parameter Name

Reg/Ind (Operation I nputs)

Base object class

Database Entry (15.8)

Base object instance

Name of new Database Entry managed object

Superior object instance

Name of Filtering Database or Permanent Database managed object

Reference object instance

Not used

Attribute list

Name and desired initial value of Port Map attribute (15.8.3)
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Table 15-25—Mapping of Delete Filtering Entry parameters (14.7.6.2)

M-DELETE Parameter Name

Reg/Ind (Operation Inputs)

Base object class

Database Entry (15.8)

Base object instance

Name of Database Entry managed object to be deleted

Scope

Not used

Filter

Not used

Table 15-26—Mapping of Read Filtering Entry parameters (14.7.6.3)

M-GET Parameter Name

Reg/Ind (Operation I nputs)

Rsp/Conf (Oper gtion Outputs)

Base object class

Database Entry (15.8)

Base object instance

Name of Database Entry managed object in
Filtering Database or Permanent Database

KRS
NS

Scope Base object alone
Filter Not required \ \\— \
Attribute identifier list Read Database Entry attribute \ \)
group name (15.8.6)

Managed object class

m }e@e try (15.8)

Managed object instance

e ohﬁatabase Entry managed object

Attribute list

AN

all attributes that are members of
e Reed D abase Entry attribute group (15.8.6)

Table 15-27—Mapping of R@:lltewge parameters (14.7.6.4)

M-GET Parameter Name

e e n T

Rsp/Conf (Operation Outputs)

Base object class

FNl ng Datab 5.7) or

Permane{n\R

Base object instzﬁ

l\ Nefne m@gnWmanem
agedho

Scope

\iﬁle\/ék%bor nata

Filter {\

Index attributé value (15.8.5)
iSwithin ified range

Attribute W

Read Database Entry

attribete group name (15.8.6)

Mgl it o

\

Database Entry

"/

Name of Database Entry managed object

M anaged{bj Ns@\&e

AttribCt

Names/values of all attributes that are members of the

Read Database Entry attribute group (15.8.6)

A singte Filtering Database managed object and a single Permanent Database managed object are contained
within each MAC Bridge DL E managed object. These database managed objects model the common proper-
fies of each database, such as the size, number of entries, and ageing time. They also form container objects

for the filtering entry managed objects in the filtering and permanent databases.

Zero or more Database Entry managed objects may be contained within each database managed object. Each
Database Entry managed object models a single entry, dynamic or static, in the filtering or permanent data-
base. Static entries (Static Filtering Entries) may be created and deleted by remote management request;
dynamic entries are created by the operation of the Learning Process (Dynamic Filtering Entries) or by the
operation of GMRP (Group Registration Entries), and may be deleted by remote management request.
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Table 15-28—Mapping of Read Bridge Protocol Parameters parameters (14.8.1.1)

M-GET Parameter Name

Reqg/Ind (Operation I nputs)

Rsp/Conf (Operation Outputs)

Base object class MAC Bridge DLE (15.3) —
Base object instance Name of MAC Bridge DLE —
managed object

Scope

Base object aone

=l
TTreer

Ak . '
Notrequrea

Attribute identifier list

Read Bridge Parameters
attribute group name (15.3.23)

Managed object class

MAC Bridge DLE (15.3)

Managed object instance

Name of MAC Brldge D r\rrSn

Attribute list

Names/values of al attribut emiers the
Bridge Protocol Paramet: att grou 15.3.23)

Table 15-29—Mapping of Set Bridge Protocol Parameters @&W

M-SET Parameter Name

Req/Ind (gpena@m\pbsk

Base object class

MAC, ndge/{)LE\(\Q.eB\ \

Base object instance

Name ofMd\Bri gé]e/[éL g\man\wd obj%t/

o A >
Filter Not\\sed )
Modification list

Bridge Max Age (1 ello it (15.3:48), Bridge Forward Delay (15.3.19), and
Bridge Priori ty (15 ibute es and desired replacement values

Table 15 @M@Pa@é parameters (14.8.2.1)

M-GET Parameter Name

I

Reqm\ (Oper ml np\\)

Rsp/Conf (Operation Outputs)

Base object c@c;\

NIEN

Base object inﬁ@ce}

s

eawbagrane

i

Port Paraméters attribute
roup

Port (15.4)

e (15.4.28)
)

Name of Port managed object

£ @

Names/values of al attributes that are members of the Read Port
Parameters attribute group (15.4.28)

Figure-15-1 shows the managed object containment structure for the MAC Bridge; elements in this figure
marked with dashed lines show the Data Link layer containment structure defined in |SO/IEC 10742.
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Table 15-31—Mapping of Force Port State parameters (14.8.2.2)

M-ACTION Parameter Name

Reg/Ind (Operation Inputs)

Base object class

Port (15.4)

Base object instance

Name of Port managed object

Scope Base object alone
Filter Not used
Action Type Force Port State (15.4.29)

Action Information

Desired state (Disabled or Blocking)

Action Reply

Not used

Table 15-32—Mapping of Set Port Parameters parametersé).\S.Z.S)&

M-SET Parameter Name

Reg/Ind (Operation Inw

\

Base object class

Port (15.4) \

Base object instance

Name of Port m@g&*&b@g

X
NS\

Scope Bas;ab]’eck@h& \ \\/
Filter / Nojused >
Modification list Path Cost (15.4.20) and Port Prior}ry\l&éy) 9{tri e n%\% and désired replacement values

Table 15-33—Mapping of Read SelectivMak%Enéy\Rgr)ge arameters (ISO/IEC 11802-5

M-GET Parameter Name

Reg/Ind (Operat}oﬁ'ﬁmuts)

Rsp/Conf (Operation Outputs)

Base object class

Port (15@

) —

Base object instance

> —

Scope

AN

) .

Filter

S

Valu tr| te'vaue
ithi speCI

Adtribute identifie s\

Managed obje?/cf@

Selective Translation Table Entry (15.5)

Managed %ct \gan}aQ

4

Name of Selective Trandation Table Entry managed object

~

(\\&e\m\w ping of Read GARP Timers parameters (14.9.1.1)

M-GET amhﬁ( Néwe Reg/Ind (Operation Inputs) Rsp/Conf (Operation Outputs)
Base object\elg > GARP Timers (15.12) —
Baseobject instance Name of GARP Timers —
managed object
Scope Base object alone —
Filter Not required —

Attribute identifier list

Names of Join Time (15.12.3), Leave Time (15.12.4),
and Leave All Time (15.12.5) attributes

Managed object class

GARP Timers (15.12)

Managed object instance

Name of GARP Timers

managed object

Attribute list

Leave Time (15.12.4), and Leave All
Time (15.12.5) attributes

Names/values of Join Time (15.12.3),

234
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M-SET Parameter Name

Req/Ind (Operation I nputs)

Base object class

GARP Timers (15.12)

Base object instance

Name of GARP Timers managed object

Scope Base object alone
Filter Not used
Modification list Names/replacement values of Join Time (15.12.3), Leave Time

(15.12.4), and Leave All Time (15.12.5) attributes

Table 15-36—Mapping of Read GARP Applicant Controls parameters (14.9.2.

M-GET Parameter Name

Reg/Ind (Operation Inputs)

Rsp/Cyﬂ\Z&Qerati\sQ b\(pu@\

Base object class

GARP Attribute Type (15.10)

Base object instance

Name of GARP Attribute

R
SOV
oA

managed object
Scope Base object alone
Filter Not required

Attribute identifier list

Names of

Applicant Administrative Control (15, w
Failed Reglstrano;\ls 10. 4) at |bu

NS
N

Managed object class

", PA(ﬁPAttributeType (15.10)

Managed object instance

\_/ Name of GARP Attribute

managed object

Attribute list

/\K S

Names/values of
Protocol Administrative Control (15.10.3) and
Failed Registrations (15.10.4) attributes

N
Table 15-:{?\M>\pi{g OW P lizant Controls parameters (14.9.2.2)

Req/Ind (Operation I nputs)

M- SETéarapeteQName
ase O

NS

GARP Attribute Type (15.10)

s g

)

Name of GARP Attribute managed object

o,

Base object alone

Not used

QRN

Wodagiofist\

Name/replacement value of Applicant Administrative Control (15.10.3) attribute

RS

N
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Table 15-38—Mapping of Read GARP State parameters (14.9.3.1)

M-GET Parameter Name

Reqg/Ind (Operation I nputs)

Rsp/Conf (Operation Outputs)

Base object class

GARP Attribute (15.11)

Base object instance

Name of GARP Attribute
managed object

Scope

Base object aone

P
TTrer

Ak . ’
Notrequrea

Attribute identifier list

Names of State Value (15.11.3) and (optionally)
Originator of Last PDU (15.11.4) attributes

Managed object class

GARPAttr'Y6ute (R\l)

Managed object instance

Name G}\RP ibute
ed object

Attribute list

Names/val les of e yaltie 5.}1}3%}}1
(optiof Originatyy of hast (1511.4)
tributes

N\

@C@
S

236 Copyright © 1998 IEEE. All rights reserved.



https://standardsiso.com/api/?name=dfffc9ba539b36ca7ca68bdfda739dfd

ISO/IEC 15802-3: 1998(E)

MEDIA ACCESS CONTROL (MAC) BRIDGES ANSI/IEEE Std 802.1D, 1998 Edition

DATA LINK SUBSYSTEM

’_I_ ’_l_ l I_!_ ’_l_

MAC
DLE DLE DLE DLE

(
FILTERING < ANENT

DATABASE TABASE
PORT
]
AN
S \
STATIC DYNAMIC STATIC
FILTERING FILTERING FILTERING
ENTRY ENTRY ENTRY
| |
GARP TIMER
SELECTIVE GARP
TRANSLATIO APPLICATION
TABLE ENT (\

AN ~__/ |

: GARP
ATTRIBUTE

TYPE

GARP
ATTRIBUTE

Figure 15-1—Managed object containment structure
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15.3 MAC Bridge DLE Managed Object Class definition

OMACBr i dgeDLE MANAGED OBJECT CLASS
DERI VED FROM “1 SO/ | EC 10742”:datal i nkEntity;
CHARACTERI ZED BY
pMACBr i dgeDLE PACKAGE

BEHAVI OUR
bMACBr i dgeDLE BEHAVI OUR
DEFI NED AS ! The MAC Bridge DLE nanaged object class conbines the
characteristics of the Bridge Configuration object and
the Protocol Entity object, as defined in
14.4.1 and 14.8.1.!
ATTRI BUTES aBri dgeAddr ess GET, -- Naming A e

aBri dgeNane GET- REPLACE,
aBri dgeNunPorts

aBri dgePor t Addr esses
aUptinme

aBridgel dentifier

aTi neSi nceTopol ogyChange
aTopol ogyChangeCount
aTopol ogyChange
aDesi gnat edRoot
aRoot Pat hCost
aRoot Por t
aMaxAge

aHel | oTi ne

aBri dgeFor
aHol dTi ne

GET- REPLACE

ATTRI BUTE GROUPS

ACTI ONS

OMACBr i dgeDLE AND SUBCLASSES;
“1SQ' I EC 10742": dat al i nkSubsyst em
AND SUBCLASSES;

aBri dgeAddr ess;

eBi ndi ng macBri dgeDLE- dat al i nkSubsysten(0)};

aBridgeAddress ATTRI BUTE
WSEH ATTRI BUTE SYNTAX Bri dge. Bri dgeAddr ess;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bBrdgeAddress—BEHAW-EOR
DEFI NED AS !See 14.4.1.1.3 a), 14.4.1.2.3 a), 8.5.3.7, 7.12.5.!

1

RE’GI STERED AS {Bridge.attribute bridgeAddress(0)};
15.3.3 Bridge Name Attribute definition

aBri dgeNane ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Bri dgeNane ;
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MATCHES FOR EQUALITY ;
BEHAVI QUR
bBri dgeName BEHAVI CUR
DEFI NED AS 1See 14.4.1.1.3 b), 14.4.1.2.3 b).!

REG STERED AS {Bridge.attribute bridgeNanme(1)};

15.3.4 Bridge Number Of Ports Attribute definition

aBri dgeNunPorts ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Bri dgeNunPorts ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bBri dgeNunPorts BEHAVI QUR
DEFI NED AS !See 14.4.1.1.3 ¢c), 14.4.1.2.3 c)., 14.4.2./

i

RE’Gl STERED AS {Bridge.attribute bridgeNunPorts(2)};
15.3.5 Bridge Port Addresses Attribute definition

aBri dgePor t Addr esses ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Bri dgePor t Addr esses,

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bBri dgePor t Addr esses BEHAVI OUR
DEFI NED AS | See 14. 4.

aUpti me ATTRI BUTE
DERI VED FROM
MATCHES FOR
BEHAVI QUR

bUpt i e BEHAVI OUR
DEFI NED

REG STERED AS { BN ¥

1

aBri dge \
W H B Bridge. Bridgeldentifier ;
MATCHE EQUALI TY ;

BEHAVI QUR
DEFIUNED A !See 8.5.3.7.!

REGI STERED AS {Bridge.attribute bridgeldentifier(5)};

15.3.8 Time Since Topology Change Attribute definition

aTi meSi nceTopol ogyChange ATTRI BUTE

DERI VED FROM “1 SO | EC 10165-5": nonW appi ng64Bi t Count er ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bTi meSi nceTopol ogyChange BEHAVI CUR
DEFI NED AS 1See 14.8.1.1.3 b).!

1

RE’GI STERED AS {Bridge.attribute tinmeSi nceTopol ogyChange(6)};
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15.3.9 Topology Change Count Attribute definition

aTopol ogyChangeCount ATTRI BUTE

DERI VED FROM “1' S| EC 10165-5": nonW appi ng64Bi t Counter ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI CUR
bTopol ogyChangeCount BEHAVI CUR
DEFI NED AS 1See 14.8.1.1.3 c).!

1

REG STERED AS {Bridge. attribute topol ogyChangeCount(7)7};
15.3.10 Topology Change Attribute definition

aTopol ogyChange ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Topol ogyChange ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bTopol ogyChange BEHAVI CUR
DEFI NED AS | See 8.5.3.12.!

1

RE’G STERED AS {Bridge.attribute topol ogyChange(8)};

15.3.11 Designated Root Attribute definition

aDesi gnat edRoot ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Brj
MATCHES FOR EQUALI TY
BEHAVI OUR
bDesi gnat edRoot BEHAVI OUR
DEFI NED AS

15.3.12 Root Path C

aRoot Pat hCost R
W TH ATTRI BUY 3
MATCHES FOR
BEHAVI OUR

bRoot Pat hCg

aRoot Por t{ JATTRI E
W TH{ATTRI BUTE SYNTAX Bri dge. Root Port

MATCHES FOR EQUALI TY ;
BEHAVI QUR
bRoot Port BEHAVI QUR
DEFI NED AS !See 8.5.3.3.!

3

RE’GI STERED AS {Bridge.attribute rootPort(11)};
15.3.14 Max Age Attribute definition

aMaxAge ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. MaxAge ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
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bMaxAge BEHAVI OUR
DEFI NED AS !See 8.5.3.4.!

RE’GI STERED AS {Bridge. attribute naxAge(12)};

15.3.15 Hello Time Attribute definition

aHel | oTi ne ATTRI BUTE

LT ATTR-BUFE-SYNTAX Bri-gge—HeH-oFi-re—:;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bHel | oTi me BEHAVI OUR
DEFI NED AS 1See 8.5.3.5.!

1

REG STERED AS {Bridge. attribute helloTi me(13)};
15.3.16 Forward Delay Attribute definition

aForwar dDel ay ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Forwar dDel ay ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bFor war dDel ay BEHAVI OUR
DEFI NED AS |See 8.5.3.6.!
RE’GI STERED AS {Bridge.attribute forwa \

aBri dgeMaxAge ATTRI BUTE

W TH ATTRI BUTE SYNTA
MATCHES FOR
BEHAVI QUR

Bri dge. Bri dgeHel | oTi ne ;
EQUALI TY, ORDERI NG ;

ISee 8.5.3.9.!

REGL.STERED AS {Bridge.attribute bridgeHelloTi me(16)};

15.3.19 Bridge Forward Delay Attribute definition

aBri dgeForwar dDel ay ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Bri dgeForwar dDel ay

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bBri dgeFor war dDel ay BEHAVI QUR
DEFI NED AS | See 8.5.3.10.!

1

REG STERED AS {Bridge.attribute bridgeForwardDel ay(17)};
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15.3.20 Hold Time Attribute definition

aHol dTi ne ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. Hol dTi ne ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bHol dTi me BEHAVI OUR
DEFI NED AS ISee 8.5.3.14.!

1

REGTSTERED AS {Bridge. atTribute hol dTr me(18)T:
15.3.21 Bridge Priority Attribute definition

aBridgePriority ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. BridgePriority ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bBri dgePriority BEHAVI OUR
DEFI NED AS 1See 8.5.3.7.!

i

RE’GI STERED AS {Bridge.attribute bridgePriority(19)};

15.3.22 Read Or Discover Bridge Attribute Group de 0

agReadOr Di scover Bri dge ATTRI BUTE GROUR
GROUP ELEMENTS aBrl dgeNaypre

FI XED ;

DESCRI PTI ON in the mapping of the
3 |dge operations, as defined
-8.1
REG STERED AS {Bridge\att rBri dge(O)}
15.3.23 Read@ pribute Group definition

GROUP ELEMENT

aRoot Pat hCost ,
aRoot Port,
aMaxAge,

aHel | oTi ne,
aFor war dDel ay,

aBri dgeMaxAge,

aBri dgeHel | oTi e,
aBri dgeFor war dDel ay,
aHol dTi me

FI XED ;

PECCRI-PTL R o lo.

UEOUNT T TT UN H IIII =) Clttl I Iﬁut < yl U\..IF I =) uacd I LI thC IIRHPI Ily Uf tIIC RCCld
Bridge Protocol Paraneters operation, as defined in
Tabl e 15-28.! ;

REG STERED AS {Bridge.attri buteG oup readBridgeProtocol Paraneters(1)};
15.3.24 Reset Bridge Action definition

acReset Bri dge ACTI ON
BEHAVI OUR
bReset Bri dge BEHAVI OUR
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DEFI NED AS 1See 14.4.1.4.!

1

RE’G STERED AS {Bridge.action resetBridge(0)};

15.4 Port Managed Object Class definition

oPort MANAGED OBJECT CLASS
DERI VED FROM “ISQ1EC 10165-2":top:

CHARACTERI ZED BY
pPort PACKAGE

BEHAVI QUR
bPort BEHAVI OUR
DEFI NED AS ! The Port managed object class conbines the

characteristics of the Port Configuration op
Port Counters object, the Transm ssion Prj
and the Bridge Port object, as defined i
14.4.2, 14.6.1, 14.6.2, and 14.8.2.!

ATTRI BUTES

aPor t Nurmber

aPor t Nane

aPort Type

aFr amesRecei ved
aDi scar dl nbound
aFor war dQut bound

GET- REPLACE,

r Pri(orit y.
it yReg ati onTak
GET- REPLACE,

abl-e GET- REPLACE,

GET,
GET,
GET,
GET,
CGET- REPLACE,
CGET- REPLACE,
GET,
GET,
aDesj gnat edBri dge GET,
aDesi gnat edPor t GET,
aTopol ogyChangeAck GET,
“1SQ'| EC 10742”: provi der Ent i t yNanmes
GET
ATTRI'BUT S agReadPort ,
agReadFor war di ngPort Count er s,
agReadPor t Par anet er s
ACTI ONS acForcePort St at e;
REG STERED AS {Bri dge. nbCl ass port(6)};
15.4.1 Name Bindings for Port
nbPor t - MACBri dgeDLE NAME BI NDI NG
SUBORDI NATE OBJECT CLASS oPort AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS OMACBr i dgeDLE AND SUBCLASSES;

W TH ATTRI BUTE aPor t Nunber ;
REG STERED AS {Bri dge. naneBi ndi ng port- MACBri dgeDLE(1)};
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15.4.2 Port Number Attribute definition

aPor t Nunber ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Port Nunber

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bPor t Nunber BEHAVI CUR
DEFI NED AS 1See 8.5.5.1 and 14.4.2.!

1

REG STERED AS {Bridge.attribute portNunber(20)};
15.4.3 Port Name Attribute definition

aPort Name ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Port Nane ;

MATCHES FOR EQUALI TY ;
BEHAVI QUR
bPor t Name BEHAVI OUR
DEFI NED AS 1See 14.4.2.1.3 a)!

REQ STERED AS {Bridge.attribute portName(21)};

15.4.4 Port Type Attribute definition

aPort Type ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Pokt Type
MATCHES FOR EQUALI TY, OR
BEHAVI QUR
bPort Type BEHAVI OUR
DEFI NED AS i bute contains an OBJECT
ares the MAC Entity type. The
alue that identifies the
VAC Entity type is defined, or it may
¢n registered i ndependently of the
€ intent of identifying a specific

1

“1I'SQ' | EC 10165- 5" : nonW appi ng64Bi t Count er ;
EQUALI TY, ORDERI NG ;

1See 14.6.1.1.3 a)!

REGL.STERED AS {Bridge.attribute franesRecei ved(23)};

15.4.6 Discard Inbound Attribute definition

aDi scardl nbound ATTRI BUTE

DERI VED FROM “1SQ'| EC 10165-5": nonW appi ng64Bi t Count er ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bDi scar dl nbound BEHAVI CUR
DEFI NED AS 1See 14.6.1.1.3 b).!

1

REG STERED AS {Bridge.attribute discardl nbound(24)};
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15.4.7 Forward Outbound Attribute definition

aFor war dQut bound ATTRI BUTE

DERI VED FROM “1' S| EC 10165-5": nonW appi ng64Bi t Counter ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bFor war dCut bound BEHAVI OQUR
DEFI NED AS 1See 14.6.1.1.3 c).!

1

REQ STERED AS TBridge. attribute forwardout bound(25) ],
15.4.8 Discard Lack Of Buffers Attribute definition

aDi scardLackOf Buf f ers ATTRI BUTE

DERI VED FROM “1'SAO' I EC 10165-5": nonW appi ng64Bi t Counter ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bDi scar dLackCf Buf f ers BEHAVI OUR
DEFI NED AS 1See 14.6.1.1.3 d)!

1

RE’G STERED AS {Bridge.attribute discardLackCf Buf fers(26)}>

DERI VED FROM

MATCHES FOR
BEHAVI OUR
bDi scardTransi t Del ayExceeded BEHAV
DEFI NED AS
RE’GI STERED AS {Bri dge. af't r iNqut ¢ di SsardTr | ayExceeded(27) };

aDi scardOnErrg ANID:
DERI VED FRO € ":nonW appi ng64Bi t Count er ;

MATCHES FOR
BEHAVI OUR
bDi scar dOnE

aDi scar dOnEr r or Det 2 ATTRI BUTE
W TH{ATTRI BUTE SYNTAX Bri dge. Di scar dOnErr or Det ai | ;

MAECHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bDi scar dOnError Detai | BEHAVI OUR
DEFI NED AS 1See 14.6.1.1.3 g).!

3

RE’GI STERED AS {Bridge.attribute discardOnErrorDetail (29)};
15.4.12 Default User Priority Attribute definition

aDef aul t UserPriority ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. UserPriority ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
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bDef aul t User Priority BEHAVI CUR
DEFI NED AS ISee 14.6.2.1.3 a) and 14.6.2.2.2 b).!
RE’G| STERED AS {Bridge.attribute defaul tUserPriority(52)};
15.4.13 User Priority Regeneration Table Attribute definition

aUser PriorityRegenerationTabl e ATTRI BUTE

Rl ori t v Doconar ot L onToahl o -
P4 ) g

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bUser Pri orityRegenerati onTabl e BEHAVI OQUR
DEFI NED AS 1See 14.6.2.3.3 and 14.6.2.4.2.!

1

REGl STERED AS {Bridge.attribute userPriorityRegenerationTabl e(53)};
15.4.14 Traffic Class Table Attribute definition

aTraffi cCl assTabl e ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. Trafficd assTabl e ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bTraf fi cC assTabl e BEHAVI CUR
DEFI NED AS 1See 14.6.3.1.3 a) and, 14

REQ STERED AS {Bridge.attribute tra

15.4.15 Outbound Access Priority Ta

aQut boundAccessPriorityTakhl e ATTR
W TH ATTRI BUTE SYNTA Bri dge. Qu
MATCHES FOR
BEHAVI OUR
bQut boundAccessP
DEFI NED

1

Bridge. Uptine ;
EQUALI TY, ORDERI NG ;

1See 14.8.2.1.3 a).!

REGL.STERED AS {Bridge.attribute portUptinme(32)};

15.4.17 State Attribute definition

aState ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. State ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bSt at e BEHAVI QUR
DEFI NED AS !See 14.8.2.1.3 b) and 8.5.5.2.!

1

REG STERED AS {Bridge.attribute state(33)};
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15.4.18 Port Identifier Attribute definition

aPortldentifier ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. Portldentifier ;

MATCHES FOR EQUALI TY ;
BEHAVI QUR
bPortIdentifier BEHAVI OUR
DEFI NED AS 1See 14.8.2.1.3 ¢) and 8.5.5.1.!

1

REG STERED AS {Bridge.attribute portldentifier(34);;
15.4.19 Port Priority Attribute definition

aPortPriority ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. PortPriority ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bPortPriority BEHAVI CUR
DEFI NED AS |See 14.8.2.3.2 c).!

1

RE’G STERED AS {Bridge.attribute portPriority(35)};

15.4.20 Path Cost Attribute definition

aPat hCost ATTRI BUTE
W TH ATTRI BUTE SYNTAX i . :
MATCHES FOR P
BEHAVI OUR

bPat hCost BEHAVI OUR
DEFI NED AS

1

15.4.21 Port Design

aPor t Desi gnat g ot
W TH ATTRI BUTE 8
MATCHES FOR
BEHAVI OUR

bPor t Desi g

aDesi gnafiedCost Rl BUTE
W TH{ATTRI BUTE SYNTAX Bri dge. Desi gnat edCost ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bDesi gnat edCost BEHAVI OUR
DEFI NED AS 1See 8.5.5.5.!

3

RE’GI STERED AS {Bridge.attribute designatedCost(38)};
15.4.23 Designated Bridge Attribute definition

aDesi gnat edBri dge ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Desi gnat edBri dge ;
MATCHES FOR EQUALITY ;
BEHAVI OUR
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bDesi gnat edBri dge BEHAVI QUR
DEFI NED AS 1See 8.5.5.6.!

REG STERED AS {Bridge.attribute designatedBridge(39)};

15.4.24 Designated Port Attribute definition

aDesi gnat edPort ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. Desi gnatedPort

MATCHES FOR EQUALITY ;
BEHAVI OUR
bDesi gnat edPort BEHAVI QUR
DEFI NED AS ISee 8.5.5.7.!

1

REGl STERED AS {Bridge. attribute designatedPort(40)};
15.4.25 Topology ChangeAck Attribute definition

aTopol ogyChangeAck ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Topol ogyChangeAck ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bTopol ogyChangeAck BEHAVI CUR
DEFI NED AS 1See 8.5.5.8.!

1

agReadPort ATTRI BUTE GROUP
GROUP ELEMENTS

FI XED ;
DESCRI PTI ON

GROUP ELE J nmesRecei ved,
aDi gcar dl nbound,
aFor war dQut bound,

aDi scardLackOr Buf fers,

aDi scardTransi t Del ayExceeded,
abDi scardOnError,

aDi scar dOnError Det ai |

i:I XED

DESCRI"PTI ON IThis attribute group is used in the mapping of the Read
Forwar di ng Port Counters operation, as defined in
Tabl e 15-13.! ;

REG STERED AS {Bridge. attri buteG oup readForwardi ngPort Counters(3)};

15.4.28 Read Port Parameters Attribute Group definition

agReadPor t Par anet ers ATTRI BUTE GROUP
GROUP ELEMENTS aPort Upti ne,
aSt at e,
aPortldentifier,
aPat hCost ,
aPor t Desi gnat edRoot ,
aDesi gnat edCost ,
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aDesi gnat edBri dge,
aDesi gnat edPor t ,
aTopol ogyChangeAck

i:I XED ;
DESCRI PTI ON !This attribute group is used in the mapping of the Read
Port Parameters operation, as defined in Table 15-30.! ;
REQ STERED AS {Bridge. attri buteG oup readPortParaneters(5)};

15.4.29 Force Port State Action definition

acForcePort St ate ACTI ON

BEHAVI OUR
bFor cePor t St at e BEHAVI QUR
DEFI NED AS I Mbdel s the Force Port State operation, as des in
14.8.2.2.!
WTH | NFORVATI ON SYNTAX Bri dge. ForcePort State ;

REQ STERED AS {Bridge.action forcePortState(1)};

15.5 Selective Translation Table Entry Managed Obje

oSel ectiveTransl ati onTabl eEntry MANAGED OBJECT CLA:

DERI VED FROM “1SO | EC 10165-2":top;
CHARACTERI ZED BY

pSel ectiveTransl ati onTabl eEntry P,

BEHAVI QUR
bSel ecti veTransl ati onTabl eEn
DEFI NED AS ! The Sel ect y managed obj ect
cl ass nodel s ngle entry in the
Sel ective i A as described in 5.2 of
1SO' | EC 11
ATTRI BUTES

nbSel ecti veTransl at\ o drt NAME Bl NDI NG
A oSel ecti veTransl ati onTabl eEntry
AND SUBCLASSES;
oPort AND SUBCLASSES;
aTypeVal ue;

REQ STERED_ A Bri dge. nameBi ndi ng sel ectiveTransl ati onTabl eEntry-Port(2)};

15.5.2Type Value Attribute definition

aTypeVal ue ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. TypeVal ue ;

AMATFCIIEG o O AL TN/

WVRTCOHICS o TOoACT T 1,

BEHAVI OUR
bTypeVal ue BEHAVI OUR
DEFI NED AS I'An integer value that represents the value of a

regi stered Ethernet Protocol Type. The encoding of the
type value as an integer, and the correspondi ng bit/octet
transm ssi on order when encoded in an Ethernet type
field, are as defined in | SO |EC 11802-5.!

1

RE’GI STERED AS {Bridge.attribute typeValue(42)};
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15.6 Permanent Database Managed Object Class definition

oPer manent Dat abase MANAGED OBJECT CLASS
DERI VED FROM “1SO' I EC 10165-2":top ;
CHARACTERI ZED BY
pPer manent Dat abase PACKAGE
BEHAVI OUR
bPer manent Dat abase BEHAVI OUR
DEFI NED AS
! An instance of the Permanent Database nanaged object

class is a container managed object for the Database
Entry managed obj ects that conprise the Pernanent

Dat abase. The functionality of the Pernmanent Database is
as described in 14.7.5; the Permanent Dat abase managed
obj ect nodels only those aspects of the Perman
Dat abase that are necessary in order to suppo
Per manent Dat abase operation, as described

ATTRI BUTES abDat abaseName | NI TIAL VALUE Bri dge. pe

aDat abaseSi ze
aNurmber OFEntri es

ATTRI BUTE GROUPS agReadDat abase

i

REG STERED AS {Bri dge. noCl ass per nanent Dat abageé

15.6.1 Name Bindings for Permanent\Database

nbPer manent Dat abase- MACBri dgeDLE NAM
SUBORDI NATE OBJECT CLASS
NAMED BY SUPERI OR OBJECHT i eDLE/AND SUBCLASSES;
W TH ATTRI BUTE ;

aDat abaseNane
W TH ATTRI BUT

aDat abaseSi ze ATTRI BUTE
W THMATTRI BUTE SYNTAX Bri dge. Dat abaseSi ze ;
VATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bDat abaseSi ze BEHAVI OUR

AR MER—AG ’

4 2 AN

o 4.4 = 4.2 AN a4 4.2
DT INCD A ToCC L4, 1. L. L.o a) ana 1= 1.9. L.o a).

RE’GI STERED AS {Bridge.attribute databaseSi ze(44)};

15.6.4 Number Of Entries Attribute definition

aNunber Of Entri es ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Nunber Of Entries ;
MATCHES FOR EQUALI TY, ORDERI NG ;
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BEHAVI OUR
bNunber OF Ent ri es BEHAVI QUR
DEFI NED AS 1See 14.7.1.1.3 a) and 14.7.5.1.3 a).!

REG STERED AS {Bridge.attribute nunberOfEntries(45)};
15.6.5 Read Database Attribute Group definition

agReadDat abase ATTRI BUTE GROUP

GROUP ELEMENTS aDat abaseSi ze,
aNunber OfEntri es

DESCRI PTI ON ! This attribute group is used in the nmapping of Read
Filtering Database and Read Pernmanent Dat abase
operations, as defined in Table 15-21 and
Tabl e 15-23.! ;

REG STERED AS {Bridge.attri buteG oup readDat abase(6)};

15.7 Filtering Database Managed Object Class definition

oFi I teringDat abase MANAGED OBJECT CLASS
DERI VED FROM “1SQ' | EC 10165-2":top ;
CHARACTERI ZED BY
pFi | teri ngDat abase PACKAGE
BEHAVI OUR
bFi | t eri ngDat abase BEHAVI CUR
DEFI NED AS

>

er managed @bj e flor the Database

e Filtering Database is
iltering Database managed

s of the Filtering Database
0 support the Read Filtering
Dat abase Agei ngTi e

1

ATTRI BUT ! e 3 TI AL VALUE Bridge.filteringDatabaseNane
GET, -- Nanming Attribute
GET,
GET,
GET,
CGET- REPLACE

aNumber OF Dynami cEntri es
aAgei ngTi ne
-- Add to the group definition

pFDGoupSuppo
ATTRI BUTES aNunber O G oupRegi strati onEntries GET

ATTRI BUTE GROUPS agReadDat abase
aNunber Of G oupRegi strati onEntries
-- Add to the group definition

REGI STERED AS {Bri dge. package fdG oupSupport (0)} ;
PRESENT | F ! Extended Filtering Services (6.6) are supported on this Port.!;
REG STERED AS {Bridge. noC ass filteringDatabase(7)};

15.7.1 Name Bindings for Filtering Database

nbFi | t eri ngDat abase- MACBri dgeDLE NAME Bl NDI NG
SUBORDI NATE OBJECT CLASS oFi | teri ngDat abase AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS OMACBr i dgeDLE AND SUBCLASSES;
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W TH ATTRI BUTE aDat abaseNarre;
REQ STERED AS {Bri dge. nameBi nding filteringDatabase- MACBri dgeDLE(4)};

15.7.2 Number Of Dynamic Entries Attribute definition

aNunber Of Dynam cEntri es ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Nunber O Dynami cEntries ;

MATCHES FOR EQUALI TY, ORDERING ;
BEHAVI OUR
bNurber OF DyRari-e Ertr-es—BEHAV OUR
DEFI NED AS ISee 14.7.1.1.3 c).!

REG STERED AS {Bridge.attribute nunber Of Dynam cEntries(46)};

15.7.3 Ageing Time Attribute definition

aAgei ngTi ne ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Agei ngTi nre ;

MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bAgei ngTi mre BEHAVI CUR
DEFI NED AS 1See 14.7.1.1.3 d) and 7.9,

1

REG STERED AS {Bridge.attribute agei ngTi me(47)}.

W TH ATTRI BUTE SYNTAX
MATCHES FOR
BEHAVI QUR

bNunber O Gr oupRegi
DEFI NED AS

{onEntries ;

! The Dat abase Entry nanaged object class nodel s dynam c
entries (Dynamic Filtering Entries and G oup Registration
Entries) and static entries (Static Filtering Entries)
inthe filtering and pernmanent databases, described in
14.7.1 and 14.7.5. The Database Entry mmnaged object class
provi des the capabilities described in 14.7.6.!

i

ATTRI BUTES aAddr ess GET, -- Naming Attribute

aPort Map GET- REPLACE,
aEntryType GET,
aEnt ryl ndex GET

ATTRI BUTE GROUPS agReadDat abaseEntry

i

REG STERED AS {Bri dge. noCl ass dat abaseEntry(5)};
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15.8.1 Name Bindings for Database Entry

nbPer manent Ent r y- Per manent Dat abase NAME Bl NDI NG

SUBORDI NATE OBJECT CLASS oDat abaseEntry AND SUBCLASSES;
NAMVED BY SUPERI OR OBJECT CLASS oPer manent Dat abase AND SUBCLASSES;
W TH ATTRI BUTE aAddr ess;

CREATE;

DELETE;

REQ STERED AS {Bri dge. nameBi ndi ng per manent Ent r y- Per manent Dat abase(5) };

nbStati centry-FilTteringbat abase NAM= Bl NDI NG

SUBORDI NATE OBJECT CLASS oDat abaseEntry AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS oFi | teri ngDat abase AND SUBCLASSES;
W TH ATTRI BUTE aAddr ess;

CREATE;

DELETE;

REQ STERED AS {Bri dge. nameBi ndi ng stati cEntry-FilteringDatabase(6)};

nbDynami cEntry-Fil teri ngDat abase NAME Bl NDI NG
SUBORDI NATE OBJECT CLASS
NAVED BY SUPERI OR OBJECT CLASS
W TH ATTRI BUTE
DELETE;

SUBORDI NATE OBJECT CLASS
NAMED BY SUPERI OR OBJECT CLASS
W TH ATTRI BUTE

15.8.2 Address Attribute definition

aAddr ess ATTRI BUTE
W TH ATTRI BUTE SYNTAX
MATCHES FOR
BEHAVI QUR
bAddr ess BEHAVI OUR
DEFI NED AS

) .7.6.2.2 b), 14.7.6.3.2 b),

14.7.6.4.3 c)1). The attribute is either a
) ic and Goup entries) or a sequence

a’Port Nunber and a MAC Address (Static

ere the Port nunber indicates the inbound

€ latter case, a Port nunber of 256

indicate “all Ports”.!

aPort Map ATFRKBUTE

W TH ATTERI BUT AX Bridge. Port Map ;

MATCHES' FOR EQUALI TY ;
BEHAVIMOUR
bPort Map BEHAVI QUR
DEFI NED AS 1See 14.7.6.3.3 ¢c) and 14.7.6.4.3 c) 3).

The PortNunmber syntax is used in instances of the Dynam c

LI B S = I ) Ilu == _y IIRIIG\;’UU UIJJ A~Avas CTIaAsSo coUTTITurecatr Tt uTieT

Port for which Forwarding is specified.

The PortMap syntax is used in G oup Registration
Entries, and in Static Filtering Entries that are unable
to indicate forwarding/filtering based on the use of
dynamic filtering infornation (see 7.9.1). The BI TSTRI NG
is used to represent the outbound port forwarding/
filtering indicators. The bit nunber of a given bit in
the BI T- STRING corresponds to the Port Number of the Port
to which it refers; a value of 1 in the bit indicates
Forwarding, O indicates Filtering.
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The Port Ext endedMap syntax is used in in Static Filtering
Entries that are able to indicate forwarding/filtering
based on the use of dynamic filtering information (see
7.9.1). Pairs of bits in the BITSTRING are used to
represent the outbound port forwarding/filtering
indicators. Bits 0 and 1 in the BI TSTRI NG correspond
to Port Nunmber 0, Bits 2 and 3 correspond to Port nunber
1; and so on. In each pair of bits, a value of 1 in the
| ower - nunbered bit indicates forwarding or filtering
based on dynamic filtering infornation. A value of 0 in
the lower-pnunbered bit indicates forwarding or filtering

based on the value of the higher-nunbered bit; a val ue of
1 in the higher-nunbered bit indicates Forwarding,
0 indicates Filtering.!

REG| STERED AS {Bridge.attribute portMap(58)};
15.8.4 Entry Type Attribute definition

aEntryType ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. EntryType ;

MATCHES FOR EQUALI TY ;
BEHAVI QUR
bEnt ryType BEHAVI OUR
DEFI NED AS ISee 14.7.6.3.3 b), 14.7/6

RE’G| STERED AS {Bridge.attribute entryRype(50)

15.8.5 Entry Index Attribute definition

Bri dge. Ent Kyl nd :
ORDERI

of a/database entry within a given

i{ng or Permanent). Its value ranges from
5e Size) —-1. In a given database, all
shal | be assigned uni que index nunbers.!

aEntryl ndex ATTRI BUTE
W TH ATTRI BUTE SYNTAX
MATCHES FOR

BEHAVI QUR
bEnt ryl ndex BEHAVI CUR
DEFI NED AS

1

‘£ CGROUP
aPor t Map,
aEntryType,
aEnt ryl ndex

DESCRI PTI ON !This attribute group is used in the mapping of the Read
Filtering Entry and Read Filtering Entry Range
operations, as defined in Table 15-26 and
Tabl e 15-27.! ;

REG STERED AS {Bridge.attri buteG oup readDat abaseEntry(7)};

15.9 GARP Application Managed Object Class definition

0GARPAppl i cati on MANAGED OBJECT CLASS
DERI VED FROM “1SO'| EC 10165-2":top ;
CHARACTERI ZED BY
pGARPAppl i cati on PACKAGE
BEHAVI OUR
bGARPAppl i cati on BEHAVI CUR
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DEFI NED AS I The GARP Applicati on managed object class acts as a container
object for the GARP Attribute Type object(s)(14.9.2) that relate
to a particular GARP Application.!

1

ATTRI BUTES aAppl i cati onNane GET -- Naming Attribute

f

RE’GI STERED AS {Bri dge. nbCl ass gar pApplication(8)};

15.9.1 Name Bindings for GARP Application

nbGARPAppl i cati on- Port NAME BI NDI NG

SUBORDI NATE OBJECT CLASS 0GARPAppl i cati on AND SUBCLASSE!
NAMVED BY SUPERI OR OBJECT CLASS oPort AND SUBCLASSES,
W TH ATTRI BUTE aAppl i cati onNane;

REG STERED AS {Bri dge. naneBi ndi ng gar pApplication-Port(9)};
15.9.2 Application Name Attribute definition

aAppl i cati onName ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Appl i cati onNane ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bAppl i cat i onNane BEHAVI OQUR
DEFI NED AS ! The nane of a GARP ting of the GARP
Appl i cati op~addr ess oncerned (see 12.3.1).!

15.10 GARP Attribute Type Manage efinition

DERI VED FROM
CHARACTERI ZED BY
pGARPALtri b
BEHAVI
boGARP, c
DEFI NED A ! i bute Type nanaged object class is a

i but e/managed obj ect class. An instance of this
is”contai ned in the GARP Application nmanaged obj ect

each Attribute Type supported by that Application.

obj ect al so nodels the ability to nodify the Applicant

inistrative Control value for the Attribute type, and to

read a count of failed registrations for that Attribute type

(see 14.9.2).!

aGARPAL t ri but eType GET, -- Naming Attribute
aAppl i cant Admi ni strativeControl

CGET- REPLACE,
aFai | edRegi strations GET

1

RE’GI STERED AS {Bri dge. nbCl ass gar pAttributeType(9)};
15.10.1 Name Bindings for GARP Attribute Type

nbGARPAt t ri but eType- GARPPar ti ci pant NAME Bl NDI NG

SUBORDI NATE OBJECT CLASS 0GARPAt t ri but eType AND SUBCLASSES;
NAMVED BY SUPERI OR OBJECT CLASS 0GARPParti ci pant AND SUBCLASSES;
W TH ATTRI BUTE aGARPAL t ri but eType;

REG STERED AS {Bri dge. naneBi ndi ng gar pAttri but eType- GARPParti ci pant (10)};
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15.10.2 GARP Attribute Type Attribute definition

aGARPAL t ri but eType ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. GARPAt tri but eType ;

MATCHES FOR EQUALITY ;
BEHAVI OUR
bGARPAt t ri but eType BEHAVI CUR
DEFI NED AS I This attribute carries the value of a GARP Attribute

Type for a given GARP Application (see 12.11.2.2).!

2

RE’Gl STERED AS {Bridge.attribute garpAttributeType(64)};
15.10.3 Applicant Administrative Control Attribute definition

aAppl i cant Adm ni strativeControl ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Appl i cant Admi ni strati veControl ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bAppl i cant Admi ni strativeControl BEHAVI CUR
DEFI NED AS ! This attribute carries the val t

Admi ni strative Control paranete

1

aFai | edRegi strati ons ATTRI BUTE
DERI VED FROM “1sQ'| EC 10
MATCHES FOR
BEHAVI OUR
bFai | edRegi strati on
DEFI NED AS

I The GARP Attribute nanaged object class nodels the
operations that can be perfornmed on the state nachine for

an instance of a GARP Attribute. An instance of this

class is contained in the GARP Attribute Type nanaged

obj ect for each instance of the Attribute type that exists in
any G P Context supported by the Application concerned.!

i

ATTRI BUTES aGARPAt t i but e GET, -- Nanming Attribute
aSt at evVal ue GET

bO\lDI TI ONAL PACKAGES
pGARPOr i gi nat or Support PACKAGE
ATTRI BUTES aOrigi nat or Of Last PDU GET

REd STERED AS {Bri dge. package garpOrigi nat or Support (1)} ;
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PRESENT | F I'Recording of |ast GARP PDU originator address is
supported by GARP (14.9.2.1).!;
REG STERED AS {Bridge. noCl ass garpAttribute (10)};

15.11.1 Name Bindings for GARP Attribute

NbGARPAt t ri but e- GARPAt t ri but eType NAME Bl NDI NG

SUBORDI NATE OBJECT CLASS 0GARPAt tri bute AND SUBCLASSES ;
NAMED BY SUPERI OR OBJECT CLASS 0GARPAt tri but eType AND SUBCLASSES ;
W TH ATTRI BUTE aGARPAttribute

REG STERED AS {Bri dge. nameBi ndi ng gar pAttri bute- GARPAttri buteType(11)};

15.11.2 GARP Attribute Attribute definition

aGARPAttri bute ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. GARPAttri bute ;

MATCHES FOR EQUALI TY ;
BEHAVI QUR
bGARPAt t ri but e BEHAVI OUR
DEFI NED AS IThis is the naming attribute for tQe
obj ect cl ass.

1

aSt at eVal ue ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. St at e\al ue\;
MATCHES FOR EQUALI TY ;
BEHAVI OUR
bSt at eVal ue BEHAVI CUR
DEFI NED AS al ue of the conbined

an instance of a

REGI STERED AS ti c
15.11.4 Originater@

W TH ATTR) i —&ri gi nat or Of Last PDU ;
MATCHES #FOR QUALI TY ;

bOr'iNgi nat or FLast'PD AVI QUR

IThis attribute carries the value of source MAC Address
of the originator of the |ast GARP PDU t hat caused a
state change to the GARP State Machine for this instance
of the GARP Attribute managed object class

(see 14.9.2.1.3).!

1

REGI STERED AS {Bridge.attribute originatorC Last PDU (68)};

15.1Z2 GARP Timers Managed Object Class detinition

O0GARPTi ners MANAGED OBJECT CLASS
DERI VED FROM “1SQO| EC 10165-2":top ;
CHARACTERI ZED BY
pGARPTI ners PACKAGE

BEHAVI CUR
boGARPTI ners BEHAVI OUR
DEFI NED AS ! The GARP Ti mers managed object class nodels the

operations that can be perforned on the tinmer val ues used by all
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GARP Applications associated with a given Port. An instance of
this managed object class is contained in the Port nanaged
object of any Port that supports any GARP Applications.!

i

ATTRI BUTES aGARPTI ner s GET, -- Naming Attribute

aJoi nTi e GET- REPLACE,
aLeaveTi ne GET- REPLACE,
alLeaveAl | Ti ne GET- REPLACE

RE’GI STERED AS {Bridge. noCl ass garpTiners (11)};
15.12.1 Name Bindings for GARP Timers

NbGARPTI mer s- Port NAME BI NDI NG
SUBORDI NATE OBJECT CLASS O0GARPTi ners AND SUBCLASS
NAMED BY SUPERI OR OBJECT CLASS oPort AND SUBCLASSES ;
W TH ATTRI BUTE aGARPTI ners

REQ STERED AS {Bri dge. nameBi ndi ng gar pTi mers-Port (12)};

15.12.2 GARP Timers Attribute definition

aGARPTI ners ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. GARPTI ners ;
MATCHES FOR EQUALITY ;
BEHAVI QUR
bGARPTI nmer s BEHAVI CUR

DEFI NED AS g GARP Tinmers object.!

aJoi nTi me ATTRI BUTE
W TH ATTRI BUTE SYI
MATCHES FOR

BEHAVI OUR
bJoi nTi ne
DEFI NED AS alue of Join Time in use by a GARP

1

alLeaveTi ne

W TH ATTRI Bri dge. LeaveTi ne ;

MATCHES JROR EQUALI TY, ORDERI NG ;
BEHAVI QUR
bkeaveTi me BEHAVI OUR
DEFI NED AS ! The current value of Leave Time in use by a GARP

Participant (see 12.12.1).!

i

RE’Gl STERED AS {Bridge.attribute |eaveTi me(61)};
15.12.5 Leave All Time Attribute definition

aLeaveAl | Ti ne ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. LeaveAl | Time ;
MATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bLeaveAl | Ti me BEHAVI OUR
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DEFI NED AS ! The current value of Leave Al Time in use by a GARP
Participant (see 12.12.1).!

i

RE’GI STERED AS {Bridge.attribute | eaveAl lTinme(62)};

15.13 ASN.1 definitions

The following ASN.1 module defines the data types and data values necessary to complete the managed

object class definitions for the MAC Bridge.

Bridge {iso(1) member-body(2) us(840) ieee802dot1D(10009) asn1M odule(2) bridgeDefinitions(0) verson2(1)}
DEFINITIONS::=BEGIN

IMPORTS

-- Import MACAddress from | EEE Std. 802.1F

MACAddress

FROM | EEE802CommonDefinitions {iso(1) member-body(2) us(840) ieee802-1F(¥00
asnlmodule(2) commondefinitions(0) ver sion

; -- End of IMPORTS

-- Define short-form identifiersfor OID prefixes

bridge OBJECT IDENTIFIER ::=
action OBJECT IDENTIFIER ::=
asnlModule OBJECT IDENTIFIER ::=
attribute OBJECT IDENTIFIER ::
attributeGroup OBJECT IDENTIFIER ::=
extensions OBJECT IDENTIFIER ::
moClass OBJECT IDENTIFIER ::
nameBinding OBJECT IDENTIFIER ::=

notification OBJECT IDENTIFIER ::
package OBJECT IDE :
parameter OBJECT IRENT

-- Define other Types and V3

AccessPriority -- Range 0 through 7
Address {[0] MACAddress, -- Dynamic entries
[1] SEQUENCE {PortNumber,
MACAddress}
} -- Static entries
AgeingTime N -- Units of 1/256 seconds
ApplicantAdmjni } ::=BOOLEAN {disabled FAL SE,

enabled TRUE}
Applicatj ::= GARPApplicationAddress
BridgeAddr ess ::= MACAddress
BridgeFory 8 ::= ForwardDelay -- Range 4.0 - 30.0 seconds

BridgeHelloTime
Bridgel dentifier

::=HéelloTime -- Range 1.0 - 10.0 seconds
SEQUENCE {BridgePriority,
BridgeAddress}

BridgeMaxAge ;= MaxAge -- Range 6.0 - 40.0 seconds
BridgeName = GraphicString -- Max 32 characterslong
BtidgeNumPorts ;= INTEGER --Range 1- 255
BridgePortAddresses 1= SET OF SEQUENCE {PortNumber,

I») + A el Al

O GOreSSTY
BridgePriority ©=INTEGER -- Range 0 - 65535
DatabaseName 2= GraphicString
DatabaseSize = INTEGER
DesignatedBridge ::= Bridgel dentifier
DesignatedCost ;= INTEGER
DesignatedPort ::= Portldentifier
DesignatedRoot ::= Bridgel dentifier

DiscardOnError Detail

1= SET OF SEQUENCE

Copyright © 1998 IEEE. All rights reserved.
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--16 elementsin the SET

DiscardReason ;= INTEGER {frameTooL arge(1)

-- No other reasons at present --}
Entrylndex ;= INTEGER
EntryType = INTEGER {static(1),

dynamic(0) }
filteringDatabaseName GraphicString  ::=“fdb”
ForwardDelay ;= INTEGER -- Units of 1/256 seconds
GARPApplicationAddress ;== MACAddress
GARPAttribute .= SEQUENCE {G|PContextlD

attributeValue OCTETSTRING}

-- TheAttribute Value field carries an nAttribute Value encoded as a sequence of octets, as defined by the GARP Application
-- within which the Attributeis used. The encoding and inter pretation of the octet string is as defined for such attribute
-- valueswhen carried as a sequence of octetsin GARP PDUs (12.11).

GARPAttributeType
GARPTimers

GIPContextl D

HelloTime

HoldTime

JoinTime

LeaveTime

LeaveAllTime

MaxAge

Number OfEntries

Number OfDynamicEntries
Number OfGroupRegistrationEntries
Originator OfLastPDU
OutboundAccessPriorityTable

per manentDatabaseName GraphicStging
PortAddress
PortBitmap

PortExtendedM apQ
Portldentifier

PortName
PortNumber

;:=INTEGER

::= GraphicString (“GT")

;:=INTEGER

= INTEGER -- Units of 1/256 seconds
= INTEGER -- Units of 1/256 second
= INTEGER -- Units of centisecond$
= INTEGER -- Units of centisegends
= INTEGER -- Units of centisg

= INTEGER -- Unitsof 1

= INTEGER

::=INTEGER

= INTEGER

--#0r user priority =2
-- for user priority =3
-- for user priority =4
-- for user priority =5
-- for user priority =6

ccelsPriority} -- for user priority =7

{PortPriority,
PortNumber }
-- Max 32 characters

::=CHOICE

PortMap {[0] PortNumber,
[1] PortBitmap
[2] PortExtendedM ap}
PortPréQ = INTEGER -- Range 0 - 255
PathCost = INTEGER -- Range 1 - 65535
PortType 2= OBJECT IDENTIFIER
RootPathCost = INTEGER
RootPort ::= Portldentifier
For cePortState 1= State -- new Stateislimited to either Disabled or Blocking only
State = INTEGER {disabled (0), -- Port State
listening (1),
learning (2),
forwardir i®) \3).
blocking (4)}
StateValue ::=INTEGER {va-mt (0),
va-lv (1),
vp-mt (2),
vp-lv (3),
vo-mt (4),
vo-lv (5),
va-in (6),
vp-in (7),
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vo-in (8),
aa-mt (9),
aa-lv (10),
aa-in (11),
ap-in (12),
ao-in (13),
ga-mt (14),
ga-lv (15),
ga-in (16),
ap-in (17)

go-in (18),
la-mt (19),
la-lv (20),

lo-mt (21),
lo-lv (22),
la-in (23)}
TopologyChange ::= BOOLEAN
TopologyChangeAck ::=BOOLEAN
TrafficClassTable 1= SEQUENCE {
noOfSupportedClasses
SEQUENCE OF TrafficCl

-- The number of elementsin the SEQUENCE OF is exactly equal to the numbe
-- classes supported on the Port.
TrafficClassTableEntry

-- classisambiguous or undefined.
TypeValue

Uptime

UserPriority

User PriorityRegenerationTable received priority =0
-- for received priority = 1

ioNj -- for received priority = 2
R jof i -- for received priority =3
User Priority, -- for received priority =4
Usef Priority, -- for received priority =5
User Priority, -- for received priority =6
Q UserPriority} -- for received priority =7
END
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16. Bridge performance

This clause specifies a set of parameters that represent the performance of a Bridge. These parameters have
been selected to allow abasic level of confidence to be established in a Bridge, for usein an initial determi-
nation of its suitability for a given application. They cannot be considered to provide an exhaustive descrip-
tion of the performance of a Bridge. It is recommended that further performance information be provided
and sought concerning the applicability of a Bridge implementation.

The following set of performance parameters is defined:

a)  Guaranteed Port Filtering Rate, and arelated timeinterval Tg that together char ize the trafficfor
which filtering is guaranteed.
b) Guaranteed Bridge Relaying Rate, and arelated time interval Tg.

16.1 Guaranteed Port Filtering Rate

ing Rate multiplied by Tr.
b) The Guaranteed Port Filtering
Cc) TheGuaranteed Bridge Relaying

€)

16.2 Guaranteed

For aBridge, a »
of frames from the gpesi

relay al of the set g
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Annex A

(normative)

PICS proformat

A.l Introduction

which capabilities and options of the protocol have been implemente
including use

a)

b)

c)

d)

X prohibited
pred: conditional-item symbol, including predicate identification: see A.3.4
= logical negation, applied to a conditional item’s predicate

A.2.2 General abbreviations

N/A  not applicable
PICS Protocol Implementation Conformance Statement

1Copyright release for PICS proformas: Users of this standard may freely reproduce the PICS proformain this annex so that it can
be used for its intended purpose and may further publish the completed PICS.
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A.3 Instructions for completing the PICS proforma

A.3.1 General structure of the PICS proforma

Thefirst part of the PICS proforma, implementation identification and protocol summary, isto be completed
as indicated with the information necessary to identify fully both the supplier and the implementation.

The main part of the PICS proforma is a fixed-format questionnaire, divided into several subclauses, each
containing a number of individual items. Answers to the questionnaire items are to be provided in the right?
most column, either by simply marking an answer to indicate a restricted choice (usual)y-Yes or No), ierby
entering avalue or a set or range of values. (Note that there are some items where two O exchoiCesfrom
aset of possible answers can apply; al relevant choices are to be marked.)

unambiguous identification for theitem (
and presentation.

A completed PICS proforma, including any(Additianal 1 ation,and Exception Information, is the Proto-
At ‘ p entsgion in question.

some subset of thelfp opfi gukati abiljties, in case that makes for easier and clearer presentation of

the information

References to items of Additional Information may be entered next to any answer in the questionnaire, and
may be included in items of Exception Information.

A.3.3 Exception information

It may occasionally happen that a supplier will wish to answer an item with mandatory status (after any con-
ditions have been applied) in away 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.
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An implementation for which an Exception item is required in this way does not conform to this standard.

NOTE—A possible reason for the situation described above is that a defect in this standard has been reported, a correc-
tion for which is expected to change the requirement not met by the implementation.

A.3.4 Conditional status

A.3.4.1 Conditional items

The PICS proforma contains a number of conditional items. These are items for which both the applicability
of theitem itself, and its statusif it does apply—mandatory or optional—are dependent upen whether or not
certain other items are supported.

b) A predi
referenc

e predicate formed by omitting the “~" symbol is false, and vice
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A.4 PICS proforma for IEEE Std 802.1D-1998

A.4.1 Implementation identification

Supplier

Contact point for queries about the PICS

Other information necessary for full iden-
tification—e.g., name(s) and version(s) of
machines and/or operating system names

A (O
Implementation Name(s) and Version(s) <&\ x\>

NOTE 1—Only the first three items are reqdired |rR§I entati ns rmation may be completed as
appropriate in meeting the requirement for ful Ndentifi

NOTE 2—The terms Name and Version should bexpterp riatel rrespond with asupplier’sterminol-
ogy (e.g., Type, Series, Modedl).

A42 Protoc@vm ary, -1998

EEE Std 802.1D-1998, Information technol ogy— Telecommunica-
tions and information exchange between systems—L ocal and metro-
pol itan area networks—Common specifications—Media Access
Control (MAC) Bridges

Identification of proi

Amd. : Corr.

Amd. : Corr.

Haverany Exception items been required?
(See A.3.3: the answer Yes means that the No [] Yes []
implementation does not conform to |EEE

Std 802.1D-1998.)

Date of Statement
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Item Feature Status References Support
(1a) Communications Support 6.5
Which MediaAccess Control types are sup-
ported on Bridge Ports, implemented in con-
formance-with-therelevant-MAGC-standards?
(1a1)* CSMA/CD, |EEE Std 802.3 0.1
(1a2)* Token Bus, |SO/IEC 8802-4 0.1
(1a.3)* Token Ring, ISO/IEC 8802-5 0.1
(lad)* FDDI, 1SO 9314-2 0.1
(1a5)* DQDB, ISO/IEC 8802-6 0.1
(1a.6)* ISLAN, ISO/IEC 8802-9 0.1
(1a7)* ISLAN 16-T, |IEEE Std 802.9a 0.1
(1a.8)* Demand Priority, ISO/IEC 8802-12 (IEEE 01
Std 802.3 format)
(1a.9)* Demand Priority, ISO/IEC 8802-12 (ISO/IEC | O.1
8802-5 format)
(lal1)* Wireless LAN, ISO/IEC DIS 8802-11 0.1
(1b) ISLLC Type 1 supported on al Bridge Ports | M 25
in conformance with 1SO/IEC 8802-2? /(y |
M\ 2
(1c) Is Source-Routing Transparent Bridgeopera,” ™\ O )A Yes[] No[]
tion supported on any of the Bri
support isclaimed, the PICS profori
in Annex D shall also be complet
@ 1157677 | vesl]
(28) 6.6.5,7.7.2 Yes[]
(2b)* 6.6.5,7.7.2 Yes[] No[]
N/A[ ]
(2c)* 2b:M 6.6.5 Yes[] No[]
(2d)*Q 2b:0 6.6.5 Yes[] No[]
(2¢) Does the Bridge support expedited traffic (0] 712,773 Yes[] No[]
classes on any of its Ports?
(4)* Does the Bridge support management of the (0] 6.5, 7.5.1, Yes[] No[]
priority of relayed frames? 773, 7.75,
Table 7-1, Table
7-2, Table 7-3
(5) Maintenance of filtering information (A.7) M 78,79 Yes[]
(7a) Can the Filtering Database be read by man- (0] 7.9 Yes[] NoJ[]
agement?
Copyright © 1998 IEEE. All rights reserved. 267
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A.5 Major capabilities and options (Continued)

Item Feature Status References Support
(7c)* Can Static Filtering Entries be created and (0] 7.9.1 Yes[] NoJ[]
deleted?
(79) Can Static Filtering Entries be created and (0] 7.9.6 Yes[] No[]

deleted in the Permanent Database?

(7h) Can Static Filtering Entries be created for a (0] 7.9.1 Yes[] NoJ]
given MAC Address specification with adis-

tinct Port Map for each inbound Port? /
() Can Group Registration Entries be dynami- 2cM 793,10 []
cally created, updated and deleted by GMRP? /\ /A ]
(10) Addressing (A.8) M 712 \ \ Yé{\\)

]
(9a)* Can the Bridge be configured to use 48-bit 0.3 2 \ >§5\[P No[]
Universal Addresses? / W

Local Addresses?

(9b)* Can the Bridge be configured to use 48-bit 0.3 /\ 7_&\ \ )@[ ] Nol[]

(213)* Spanning Tree algorithm and protocol (A.9) K j 7 A 8\9\ \/ Yes|]

(16)* Does the Bridge support manag of the/\\ O >.2 Yes[] No[]
Spanning Tree topology?

an* Does the Bridge support managem f t%\ —6./10 Yes[] NoJ]
protocol timers?

(29)* Bridge Management Operations Q @) \/ 14 Yes[] No[]

(208)* Arethe Bridge i 1924 5 Yes[] No[]

N/AT]

efnthPr ?
(20b)* Arethe Bridlge Man t fQnssip- | 19:0.4 5 Yes[] NoJ[]
porfed via algcal m f inteface? N/AT]

A.6 Relay and filteringrotNrames

Item \ \ \FW Status References Support
N\

2 N mwnh mediaaccessmethod | M 6.4,75 Yes[]
(s ed”

(29) Are corres(ly?eceived frames submitted tothe | M 75 Yes|[]
Learning Process?

(2h) Are user data frames the only type of frame M 75 Yes|]
relayed?

(20 AreTequestwithmoresponseframes theonty v 75 Yesti
frames relayed?

(2) Are all frames addressed to the Bridge Proto- M 75 Yes|]
col Entity submitted to it?

(2k) Are user data frames the only type of frame M 7.6 Yes|[]
transmitted?
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Item Feature Status References Support
2 Are request with no response frames the only M 7.6 Yes|[]
frames transmitted?
(2m) Arerelayed frames queued for transmission M 7.73,84 Yes|]
only under the conditionsin 7.7.3?
(2n) Isthe order of relayed frames preserved in M 773,711 Yes[]
accordance with the requirements of the for-
warding process? /
(20) Isarelayed frame submitted to aMAC Entity | M 7.7.4,6.3. [1
for transmission only once? /\
(2p) Isamaximum bridgetransit delay enforcedfor | M 7.73 Yes \)
relayed frames? (\
(209) Are queued frames discarded if a Port leaves M 7.83 A Y&sy
the Forwarding State? \
(2n) Isthe user priority of relayed framespreserved | M X e Yes|[]
where possible? m
(29) Isthe user priority set to the Default User Pri- \/ 6.4 Yes|]
ority for the reception Port otherwi?'f\ >
(2t Isthe user priority regenerated by m of}he\ \_}él Table7-1 | Yes[]
User Priority Regeneration Table?
(2u) Is mapping of Regenerated User Prigrity t \> 7.7.3, Table7-2 | Yes[]
Traffic Class perfori by m of the Tra(- )
fic Class Table? ?ﬂ\ N
N
2v) Is the access prioti ved fr e R \W 7.75, Table7-3 | Yes[]
erated User Prijorit ed bysthe
Table r ediaacc
methde sup)
(2w) Doesthei X 7.7.6,6.3.7 No[]
tected f orr
able by aresexving the,
(2x) I the?&é&g es el ayeth between Portsof | O 7.76 Yes[] No[]
thessame MAE type pr ed?
AN
2y) \ Do e-Byidge generate an MSL:X 6.5.4, No[]
UNJTDATA .Indi cation primitive on receipt SO 9314-2 N/AT]
of avalid fr transmitted by the Bridge
AC entity?
(22) Is only Asynchronous service used? MSL:M SO 9314-2 Yes|[ ]
Clause 8.1.4 N/A T[]
(2aa) On receiving a frame from an FDDI ring for MS1:0 6.5.4, Yes|] No[]
Torwarding, 0oes the bridge Set the C Indica- SO 93142 NIAT]
tor? Clause 7.3.8
(2ab) On receiving aframe from an FDDI ring for MS1:0 6.5.4, Yes|[ ] No[]
forwarding, does the bridge leave the C indica- SO 9314-2 N/AT]
tor unaltered? Clause 7.3.8
If item 4 is not supported, mark “N/A” and N/AT]
continue at item (4d).
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A.6 Relay and filtering of frames (Continued)

Item Feature Status References Support

(4a)* Can the Default User Priority parameter for 4:.0.5 6.4 Yes|[] No[]
each Port be set to any value in the range 0
through 7?

(4h)* Can the entriesin the User Priority Regenera- 405 751 Table7-1 | Yes[] Noll
tion Table for each Port be set to the full range
of values shown in Table 7-1?

(4c) Can the entries in the Traffic Class Table for MS2:0 7.7.3, Table 7- ] No [\]
each Port be set to the full range of values N/A
shown in Table 7-2? \
If item 4 is supported, mark “N/A” and con- [
tinue at item (4q).

(4d) Does the Bridge support the recommended - 4M 4 \ YE(])
default value of the Default User Priority
parameter for each Port? \

N

(4e) Does the Bridge support the recommended - 4:M 753, TableX-1 | Yes[]
default mappings between received user prior-
ity and Regenerated User Priority for each Port
as defined in Table 7-1? \(\ {\

7

(4f) Does the Bridge support the recommend MS3M \jﬂ/,Table 7-2 | Yes[]
default user_priority to traffic class mappings N/AT]
shown in Table 7-2 for each Port?

(49) Isthe Bridge able to use any values other tan | *X \) 7.7.5, Table7-3 | No[]
those shown in Tah whi \ning )
the access priority i eth-

?

ods shown? [\ ~

Predicates:

MS1 =1a4AN (131 0R 122 1a3ORYa50R 1a6 OR 1a.7 OR 1a.8 OR 1a.9)

MS2 = 2d AND

MS3 =2d AND NOT,

A.7 Mainteran f frltering entries in the Filtering Database
Item \/ Feature Status References Support

(5a) Are Dynamic Filtering Entries created and M 7.8,792,84 Yes|]
updated if and only if the Port State permits?

(8h) Are Dynamic Filtering Entries created on X 78,792 Nol]
receipt of frames with a group source address?

(5¢) Does the Filtering Database support Static Fil- | M 791 Yes|[]
tering Entries?

(5d) Can aDynamic Filtering Entry be created that | X 7.8,79,791, No[]
conflicts with an existing Static Filtering 7.9.2
Entry?
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A.7 Maintenance of filtering entries in the Filtering Database (Continued)

MAC Addresses?

Item Feature Status References Support

(5e) Does the Filtering Database support Dynamic | M 792 Yes|[]
Filtering Entries?

(5f) Doesthe creation of a Static Filtering Entry M 791,792 Yes|]
remaove any conflicting informationin a
Dynamic Filtering Entry for the same address?

(59) Does each Static Filtering Entry specify a M 791 Yes|[ ]
MAC Address specification and a Port Map? /

(5h) Are Dynamic Filtering Entries removed from M 792 [1
the Filtering Database if not updated for the
Ageing Time period? (\

(5i) Does each Dynamic Filtering Entry specify a M Q. es|
MAC Address specification and a Port Map?

(5) Isthe Filtering Database initialized with the M Q . es[]
entries contained in the Permanent Database?
If item (2c) is not supported, mark N/A and < /(> \> N/A T[]
continue at item (6a). M\ A

(5k) Does each Group Registration Entr ify a “&cz Q)? .3 Yes|[]
MAC Address specification and a Pot MapQ

3 Can the MAC Address specification i up M "{9.3 Yes[ ]
Registration Entries represent All Grpups, All
Unregistered Groups, or a specific grqup N@

?

Address? N

(5m) Are Group Regjstratian E}nzles created 2c 7.9.3,10 Yes|]
updated and r the Filtexing-Data®
base in accordance specificatan of
GM R??/\

(5n) Are Gr}up/ ' ' \%esl? 2c:X 7.9.3,10 No[]
updated emo! I Data-
base by an viathg'operation
of GMRR?

(68) %e m\eﬁh\tgi}gDéabase\/Si ze. M 7.9 entries

Y
(6h) < \o{he?eKmanen\\Database Size. M 7.9 ____ entries
' em“(?c) Mported, mark N/A and N/AT]

contititie at itexn (8a).

(7d) Can Static Filtering Entries be made for indi- 7c:M 79.1 Yes|]
vidual MAC Addresses?

(Ze) Can Static Filtering Entries be made for group | 7¢:M 791 Yes|[ ]
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A.7 Maintenance of filtering entries in the Filtering Database (Continued)

Item Feature Status References Support

(7f) Can a Static Filtering Entry be made for the 7c:M 79.1 Yes|[]
broadcast MAC Address?

(8a) Can the Bridge be configured to usethe default | O 792, Table7-4 | Yes[] No[]
value of Ageing Time recommended in Table
7-47?

(8b) Can the Bridge be configured to use any of the | O 7.9.2,Table7-4 | Yes[] No []
range of values of Ageing Time specified in
Table 7-4?

A.8 Addressing \
Item Feature atu(sr7 M% Support

(108) | Doeseach Port have a separate MAC Address? \@ \\/ / S 7.12\.2> Yes| ]

(10b) Are all BPDUs transmitted to the e gr M \J7. 3,82 Yes|]
address?
If item (9a) is not supported, mark NfA and N/AT]
continue at item (10d1).

(10c) Are all BPDUSs tradsmit Pro- )Qa' M 7.12.3,8.2 Yes[ ]
tocol Group Addresswhen ©niversal
Addresses are ? (\

(10d) | Isthe e address of sth @ 9a:M 7123 Yes[]
the transmitting Rort?

(10d1) | IsthelL dress of BPDU Wd M 7.12.3, Yes|]
LLC addr enti forthe Spanhing Tree Table 7-8
Protocok?

(10e) | | the%rﬁ@@&{reé@ni sal Address? M 7.125,8.2 Yes[]

AN

(10f)< eXr aoldr to any of the Reserved 7.12.6 No[]
Ad ed by the Bridge?
Ifdtem((13) isnot supported, mark N/A and N/AT]
continueat j (11¢).

(11a) Is Bridge Management accessible through 13.0 7124 Yes|[] No[]
each Port using the MAC Address of the Port
and the LSAP assigned?

{tib) tsBridgeManagement accessibterthroughratt 136 124 Yesti Not
Ports using the All LANs Bridge Management
Group Address?

(11c) Is the Bridge Address the Address of Port 1? 9a:0 7.125 Yes|[] No[]

N/AT]

(11d) Are Group Addresses additional to the O 7.12.6 Yes|[] No[]
Reserved Addresses preconfigured in the Per-
manent Database?
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Item Feature Status References Support

If item (11d) is not supported, mark N/A and N/AT]
continue at item (12a).

(11¢) Can the additional preconfigured entriesinthe | 11d:O 7.12.6 Yes|[] No[]
Filtering Database be deleted?

(129) Can agroup MAC Address be assigned to 9b:M 8.2 Yes|[]
identify the Bridge Protocol Entity? N/AT]

(12¢) Does each Port of the Bridge have adistinct M 8.2,855.1 Yes
identifier?

A.9 Spanning Tree Algorithm

Item Feature Staté\ \e@r > Support
(139) Areal the following Bridge Parameters maintained? M ~ S\S\K \ Yes|[]
Designated Root M\ ) / 9 E}&Ql
Root Cost (\ (\\ % ( K) 8.‘532
Root Port )‘3./5.3.3
Max Age F L \ 8.5.34
Hello Time \ \\ 8535
Forward Delay \ N >~ M 85.3.6
Bridge IdendifM \ ~ 8.5.3.7
AT D% 8538
Bridge I-@ck\%é\ \/\\) 8.5.3.9
Bridde Foqward Dty ) 853.10
(fcbe@xcwgkjgeté@ 85.3.11
ﬁpol@}éhan\gg 85.3.12
%QQIOWi me 85.3.13
Hord Ti me> 853.14
(13b) Are al the following Bridge Timers maintained? M 854 Yes|]
Hello Timer 854.1
Topology Change Notification Timer 8.5.4.2
Topology Change Timer 8543
(13¢) Areal the following Port Parameters maintained for M 855 Yes[]
each Port?
Port Identifier 8551
State 855.2,84
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A.9 Spanning Tree Algorithm (Continued)

Item Feature Status References Support
Path Cost 8553
Designated Root 8554
Designated Cost 8.5.5.5
Designated Bridge 85.5.6
Designated Port

Topology Change Acknowledge

Configuration Pending

Change Detection Enabled

(13d) Areall the following Timers maintained for each Port? | M

/
/g/

Message Age Timer

Forward Delay Timer

Hold Timer M\

Z\/\
\/
/\

(13¢) Are Protocol Parameters and Timer igtai ned; ald i Yes[]

BPDUs transmitted, as required on &ach of\theXollow-

ing events?
Received Configuration BPDU F \ 7.
N
Received Topolol hange tific\s{ion\B{’D\\ 8.7.2
Hello Tim EX,\Ingw)'i\ ~ 8.7.3
0 Timer Exp S\/ 7.

MessageAg}e Wy ~ 8.7.4

\
Fonrd el Timer Sy ON, a7

Topol og;@fﬁ&qWﬁé&@p\Wpi ry 8.7.6

TopafiaN e T Expiy ) a77

RGN

(23f) Dothef Imng era%hémodify Protocol Parame- | M 8.8, 8.9, 853, Yes[]
< tors and Nmers, anchiransmit BPDUs as required? 854, 8505,

856
initelizatiop 881
Enable Port 8.8.2
Disable Port 883
Set Bridge Priority 8.84
Set Port Priority 8.8.5
Set Path Cost 8.8.6
(139) | Does the implementation support the ability to set the | O 85.5.10 Yes[]  No[]
value of the Change Detection Enabled parameter to
Disabled?
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Item Feature Status References Support
(149) Does the Bridge underestimate the increment to the X 8.10.1 No[]
Message Age parameter in transmitted BPDUS?
(14b) Does the Bridge underestimate Forward Delay? X 8.10.1 No[]
(14c) Does the Bridge overestimate the Hello Time interval? | X 8.10.1 No[]
(15a) Does the Bridge use the specified value for Hold M 8.10.2, Yes[]
Time? Table 8-3
If item (16) is not supported, mark N/A and continue /A [
a (17a)
(16a) Can therelative priority of the Bridge be set? 16:M ;%\fi\\ YW
(16b) Can therelative priority of the Ports be set? 16:M C\g\i;%\ y%t\,}/
8
(16c) | Canthe path cost for each Port be set? /1G/I\N s 8\55 \ Yes[]
If item (17) is not supported, mark N/A and conti \/ N/A[]
a (18a).
N
(a7a) Can Bridge Max Age be set to any of e range vaJ- 17:&\ 8/10.2,85.3.8, | Yes[]
ues specified? able 8-3
(17b) Can Bridge Hello Time be set to any |of th e &\@ 8.10.2,85.3.9, | Yes[]
val ues specified? 1 N\ Table 8-3
(17¢) Can Bridge Forwar el e set to th\aﬁge 17:M 8.10.2, Yes[]
of values speC| 8.5.3.10,
Table 8-3
(18a) | Doal léPb)J %ntal n arin@(al rhn\ Ctets? M 9.11 Yes[]
(18b) Areall the lowin DU esencoded | M 9.11,9.2 Yes[]
as speC|
3@4 Sl 021
Qgrouh:% \W | dexifi 9.22
< \B}\&QM \ 923
\ﬂ@\s \ 9.2.4
Bridge tifiers 9.25
Root Path Cost 9.2.6
Port Identifiers 9.2.7
FrmerVatues 928
(18¢) Do Configuration BPDUs have the format and param- | M 931 Yes|]
eters specified?
(18d) Do Topology Change Notification BPDUs have the M 932 Yes[]
format and parameters specified?
(18¢) Arereceived BPDUs validated as specified? M 9.33 Yes|]
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A.10 Bridge Management
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Item Feature Status References Support
If item (19) is not supported, mark N/A and con- N/AT]
tinue at (20c).
(199) Discover Bridge 19:M 14411 Yes|[]
(19b) Read Bridge 19:M 14.41.2 Yes|[ ]
(19c) Set Bridge Name 19:M 14.4.1.3 Yes|[]
(19d) | Reset Bridge 19:M 14414 Yé[\k
(19¢) | Read Port 19:M 14.4.2.1 /\< @]
(19f) | Set Port Name 19:M 14.4.2§\ \ Yés{] >
(199) Read Forwarding Port Counters 19:M 463\1\\ §&e§[ ]§
(19h) | Read Filtering Database 19:M (\ g .1.1\\ Yes|
(29i) Set Filtering Database Ageing Time 19:M N4\7\B2 \ X%[ ]
(19) | Read Permanent Database 19( MO 7}1\) Yes[]
(29k) Create Filtering Entry ,}&0\4/ / /\ 14.?.‘6} Yes|[ ]
(290 Delete Filtering Entry & & 1§M \ \J14 6.2 Yes|[]
(19m) | Read Filtering Entry A \{90\ 14.7.6.3 Yes|[ ]
(29n) Read Filtering Entry Range K (\ \].g\ > 14.7.6.4 Yes|[]
(190) | Read Bridge Proto@ %m{e@rx\ \) 1o 14.8.1.1 Yes[]
(19p) Set Bridge MOWI %ﬁqne}&s N\ M 14.8.1.2 Yes|[]
(19q) | Read @r\Paral@&é\ \ \ 19:M 14.82.1 Yes[]
(29n) Forceﬁsqrt/gﬁtgx \ \ 19:M 14.8.2.2 Yes|]
(199 | Set Pory&(%meté\ \/\ 19:M 14823 Yes[]
(19) | Read POxt D&\WQ@M MS4:M 14.6.2.1 Yes[] N/A[]
(19u) % Port It\i<ser\RKi0@/ MS4:M 14.6.2.2 Yes[] N/A[]
(19v)< Po s;r Priotity Regeneration Table MS5:M 14.6.2.3 Yes|[ ] N/A T[]
(29w) P&UQ&M Regeneration Table MS5:M 146.24 Yes[] N/AT]
(19%) | Read PortJraflic Class Teble MS7:M 14631 Yes[] N/A[]
(29y) Set Port Traffic Class Table MS7:M 14.6.3.2 Yes[] N/AT]
(192) Read Outbound Access Priority Table MS6:M 14.6.3.3 Yes[] N/AT]
{19a3)——Read- GARPTimers M-S8:M 14911 Yest—MNAH
(19ab) | Set GARP Timers MS8:M 14.9.1.2 Yes[] N/A[]
(19ac) | Read GARP Applicant Controls MS8:M 14921 Yes[] N/AT]
(19ad) | Set GARP Applicant Controls MS8:M 149.2.2 Yes[] N/A T[]
(19a€) | Read GARP State MS8:M 14.9.3.1 Yes[] N/A[]
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Item Feature

Status

References Support

If item (20a) is not supported, mark N/A and con-
tinue at (20e).

N/A[]

(20c) What Management Protocol standard(s) or speci-
fication(s) are supported?

20a:M

(20d) What standard(s) or specifications for Managed
Objects and Encodings are supported?

20a:M

If item (20b) is not supported, mark N/A and con-
tinueat A.11.

ES

(20e) What specification of thelocal management inter-
faceis supported?

20b:M

Predicates:
M3A=19 AND 4a
MS5=19 AND 4b
MS6=19AND 4
MS7=19 AND 4c
MS8=19 AND 2b

A.11 Performance &

Copyright © 1998 IEEE. All rights reserved.

Item Feature atus References Support
(o x¥sa w
(21a) Rate, an M 16.1
5
(21) N M 16.2
A\

G}firantwd Bridge Relaying Rate TR

__________ M& per second o _second(s)
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A.11 Performance (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS:

Port number (s) or

Guaranteed port filtering rate

other identification

(specify for all ports)

Te
(specify for all ports

frames per second

frames per second

frames per second

frames per second

frames per second

frames per second

AN

__________ frames per second ( (7

ey 0,

A.12 GARP and GMRP

(\

Item tus References Support
Ifltem2b|sn t , mark N and \/ N/AT]
tinue at )tqn (

(2239) Isthe G% a}’ 2b:M 10.4.1, Yes|[ ]
destination MA Table12-1
col echang\

(22b) AreG P p tosgl exchang eved by 2b:M 12.4,12.5, Yes[ ]

pe procedures, using the Table 7-8

LhC addr anniag Free protocol ?

(220)< 2b:M 10.3.1, 12.4, Yes[ ]

125,12.11

(22d) Doestheimplementation support the operation | 2b:M 128,13 Yes|[]
of the Applicant, Registrar, and LeaveAll state
machines?

(’)?n) Doesthe Rridgn propagate GMRP rmdid'r:\fi on 2h:M 1233 1234 Yes [ ]
information only on Ports that are part of the 13
active topology for the Base Spanning Tree
Context?

(22f) Are GARP PDUs received on Portsthat arein | 2b:M 7.12.3,125 Yes|]
the Forwarding State forwarded, filtered or dis-
carded in accordance with the requirementsfor
handling GARP Application addresses?
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Item

Feature

Status

References

Support

(229)

Doesthe GMRP application operate as defined
in Clause 10?

2b:M

10, 10.3

Yes|[]

(22h)

Arereceived GARP PDUs that are not well
formed for the GARP A pnlications sunported

2b:M

10.3.1, 124,
125,12.10

Yes|]

discarded?

12.11

(22i)

Aredl GARP PDUsthat are

(a) received on Portsthat are in the Forwarding
State, and are

(b) destined for GARP applications that the
Bridge does not support,

forwarded on all other Portsthat are in For-
warding?

7.12.3,125

Yes|[ ]

(22)

Are any GARP PDUs that are

(a) received on any Port, and

(b) destined for GARP applications that the
Bridge does not support,

submitted to any GARP Participants?

Kx

%

(22)

Are any GARP PDUs that are
(a) received on any Ports that are not i
Forwarding State, and are
(b) destined for GARP applicationst
Bridge does not support,

71 31%

No[]

(221

(a) received on an
warding State, and
(b) destined fo
Bridge supports,

forwar n other

7.12.3,125

No[]

(22m)

7.12.3,125

Yes[]
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Annex B

(informative)

Calculating Spanning Tree parameters

This annex describes the method and rationale for calculating the recommended values and operational

ranges for the essential Spanning Tree Algorithm performance parameters.

B.1 Overview

individual LANs and Bridges are of the same type and speed. It is
Bridged LAN.

The explanation isillustrated by recommended values fo

B.2 Abbreviations and special

dia maximum bridge diameter
life maximum frgm
td 9

time_unit
msg_aio
msg_ao

B\3 Calculation

B.3.1 Lifetime, diameter, and transit delay
B.3.1.1 Step
Choose the maximum bridge diameter for the Bridged LAN and the maximum bridge transit delay. Note

that, where the individual LANS support arange of transmission priorities, the bridge transit delay may vary
according to priority.
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