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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- Physical
Physical | | Physical | |Physical | |Physical | |Physical | |Physigdl %ca ayer

D/
4SS

ance (CSMA/CA
ISO/IE-l :

D/

ISO/IEC 15802-3, Media Access Control (MAC) Bridges, specifies an architecture and protocol for the inter-
connection of IEEE 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.
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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 whoI Iy vol untary The e><|stence of an |EEE Standard does not imply that there are no other

ion
th

e
ilon

t
he
G

taton requests except in those cases where the fatter 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
he.responsiblefor identifying patents for which alicense may be required by an |EEE standard or
for conducting 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 reasonableness 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.
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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
between the standard and other members of the family is shown below. (The numbers in the figure refer to
|EEE standard numbers.)
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N

* Formerly |IEEE Std 802.1A.

This family of standards dealswith the Physi
zgtion for Standardization(1SO). O y EC

er
inyestigation.

The standards definig

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

LAN/MAN Management. Defines an OSI management-compatible architect
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
[VSOHEC 15802-3] for the interconnection of IEEE 802 LANSs below the MAC service boundary.

 ANSITEEE SId 802 1E— SystemLoad Protocot. Specifiesasat of Srvices and protocot for thoSe agpects
[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]

ANSI/IEEE Std 802.6

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

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

—

—

The MACBridge sta

Sg

[I SQUEC QRO?-R]

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]

ayer technology:

|EEE Std 802.7

|EEE 802.14
onformanc;
N additional st

an

addition to the family of standards, the following ig

dardization activities that resulted in the development of |EEE Std 802.1D-1990 (sU
puently republished as 1SO/IEC 10038:1993 [IEEE Std 802.1D, 1993 Edition]) specified an architectd
d protocal for the interconnection of IEEE 802 1 ANs below the MAC Service boundary. |EEE §

Qpp(‘i fications

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

or

b-
re
d

802.1D-1990 also introduced the concept of filtering services in Bridged LANSs, and mechanisms whereby
filtering information in such LANs may be acquired and held in a Filtering Database. This revision of 1SO/
IEC 10038: 1993 extends this concept of filtering services in order to define additional capahilities in
Bridged LANs aimed at the following:

vi

a)

tioninaLAN environment;

b)

The provision of expedited traffic capabilities, to support the transmission of time-critical informa-

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

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 multiple Traffic Classesin Bridges;

C) _ The structure of the Filtering Database that is needed in order to support Dynamic Multicast Filter-
ing services,

d) Theregistration protocol that is required in order to provide Dynamic Multi Mg Services,;

€) The management services and operations that are required in order to Suppo istration [of

802.1Q makes (se

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

Dynamic Multicast Filtering Services.

teringhservices ahd
e definition ahd

e format that is able|to
, such as CSMA/CD, that
arried in an additional header

Destination MAC Address, ahd

& t) of the original frame. IEEE P802.1Q
ewuse of the ability of theVLAN frame format|to

e VLAN Bridging ification vontaj ' .1Q is independent of this standard, in the serjse
thiat |IEEE 802.1Q ma a Sepa olj Sti afent of the conformance requirements for VLAN
Bridges from thQ i ) AC Bridges defined in this standard. However, |EEE

Copyright © 1998 |IEEE. All rights reserved. vii
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IEEE Std 802.11c-1998
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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

ilce
C)
to
es

a)
b)

0)

DTE—Scope, definitiol
Bnsparent Bridge operatio

the MAC SerVice, and the maintenance of Quality of Service.
Specmes the MAC Internal Sublayer Serwce prowded by |nd|V|duaI LANSs to the Media Acceg

d) Idenuﬁesthefuncnons to be performed by Brldg&e and prowdes an arch|tectural model of theinter-
nal operation of aBridge in terms of Processes and Entities that provide those functions.

€) Establishes the requirements for a protocol between the Bridgesin a Bridged LAN to configure 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 for the MAC technology or technol ogies implemented.

Thhe specification of Remote Bridges, which interconnect LANSs using Wide Area Network (WAN) media for

the transmission of frames between Bridges, is outside the scope of this standard.

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

I EE Std 802-1990, |IEEE Standards for Local and Metropolitan Area Networks: Ovél and Architlc-
igns

pe
Se

S.

TF RFC 1493, “Dg ) jisiaghani and McCloughrie, Definitions of Managed Objects flor
idges, July 1993%

2pINS) publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Fldor,
Ngw~Yérk, NY 10036, USA.
EEEpubtitations are avartaptefronTthetmstitoteof EtectritaandErectronits Engimears, 245 Hoes tane, PO BoX 1331, Prscatamay,
NJ08855-1331, USA.

4A draft International Standard (ISO/IEC DIS 8802-11) is under way for this standard. For information about the status of this DIS,
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.

ISO/IEC 8802-5: 1998 [ANSI/IEEE Std 802.5, 1998 Edition], Information technology— Telecommunica-
tions and information exchange between systems—L ocal and metropolitan area networks—Specific require-
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mation technology—Open Systems | nterconnection—Common management
Specification.

IO/IEC JTR 11802-2: 1997, Information technology—Telecommunications and information exchange
batween systems—L ocal and metropolitan area networks—Technical reports and guidelines—Part 2: Stgn-
dard Group MAT a0dresses.

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, NJ08855-1331, USA.
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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.

3J2 Expedited traffic

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

3{3 Group

A|Group associates

a) A group MAC address; and
b)

C) es
wi(th aset of end stations tk i \ j ation destined for that group MAC address. Membgrs
of|such a set of@ j
A|Group is said to 8 i g
Dgtabase of aBridige id
tolhave membe , f hh

specific Pofts of the Rri

34 IEEE 802 Local Area Network (LAN)

IEEE 802 LANS (also referred to in the text simply as LANS) are LAN technologies that provide a MAC
Service equivalent to the MAC Service defined in ISO/IEC 15802-1. IEEE 802 LANSs include |IEEE Std
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) LANSs.

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.
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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

G|D GARP Information Declaration

G|P GARRP Information Propagation
GMRP GARP Multicast Registration Protocol

IHTF Internet Engineering Task Force
IGMP Internet Group Managemeéni\Proto
MIAC 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)
b)

Conform to the relevant MAC standards for the MAC technology or technol ogies implemented at its
Ports, as described in 6.5;
Conform to ISO/IEC 8802-2 for the implementation of a class of LLC supporting Type 1 operation

c)

d)

f)
0)

A|MAC Bridge for which conformance to this standard is claimed may

)

asrequired by 7.3, and 7.1.2;

1) Filtering Database Size, the maximum number of entriesthat can ke i g
Database.

2) Permanent Database Size, the maximum number of entri 2! the Permangnt
Database.

Conform to the provisions for addressing specified i
Provide

1) A means of assigning a groupMAC Additess to ide i Di t

2) A distinct Port identifier for each\Port pecified in 8.5, as required by 8.2 flor
Igorith y

Implement the Spanning Tree Algorithm(@nd Prots p
-10. hefollowihg parameters:
|

e

)

b)
c)

d)

Provide-thecapabitity-tocontrot-themappmg-of-thepriority-of forwardecframesas-specifrecHn 6.4,
7.5.1,and 7.7.3.

Provide the capability 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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f)

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.

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

0)

h)

T
Pl

pl

515 MAC-specific bridging methods

3y Bridge Forward Detay
A Bridge that provides this capability shall implement the range of values specifi
Table 8-3.

ed.in 8.10:2.and

management objects and operations defined in Clause 14.

Support the use of aremote management protocol. Bridges claiming~o
shall

1

1
of
Extended Filtering Services, and i as

detailed in the conformance require

MAC-specific bridging methods may exist. Use of a MAC-specific bridging method and the method 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
REI AY MAC Service
MAC MAC Provider
MAC ‘L MAC

Figure 6-1—Internal organization of the

This clause discusses the following aspects of service provisig

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;

ched to a Bridged LAN is the (unconfirmed) connectionlegs-
1. The MAC Service is defined as an abstraction of the fr—

Services; it describes the transfer of user data between sourjce
MITDATA request primitives and corresponding MA-UNITDATA
AC Service access points. Each MA-UNITDATA request and indicatipn
nation Address, Source Address, MAC Service data unit (MSDU), ahd

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

Tll\e MAC Sublayer provides the MAC Service to end stations attached to a LAN or aBridged LAN:The
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

6.8.1 Service availabili

id
ty

®
1

lce
Ho
es
be
s

To maximize the service availability, no loss of service or delay in service provision should be caused by
Bridges, except as a consequence of a failure, removal, or insertion of a Bridged LAN component, or as a
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
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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 Framediscardby erBridge 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 Sacity |as

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

4) Changesin the connected topology of the Bridged LAN'Nn i scard for alimited

T(lre MAC Service does not permit the regrderi priority for a given combina-
tign of destination address and source address. MA ATA:RdI cation service primitives corresponding
to| MA_UNITDATA .request primitives, with t ested priority“and for the same combination [of
dastination and source addresses, are receivéd in the sarmg o as the request primitives were processed.

he

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

MRAC Service are preserved.

Where Bridges in a Bri ‘ Qnnecting the individual MACs in such away that multi-
plg paths betw@ ination st to
erjsure that asin 3

ce

of

the individual MACs in such away that multiple paths between any source station—destination station pairs
exist, the operation of a protocol isrequired to ensure that a single path 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
ingtance of communication. This maximum frame lifetime is necessary to en§
higher layer protocols. The additional transit delay introduced by a Bridge jsdi

Tq enforce the maximum frame lifetime, a Bridge may be required g dis
prpvided by the MAC Sublayer to a Bridge does not include th S|
particular frame, Bridges must discard frames to enforce a maximum de

mpximum value are specified in Table 8-2.

6.B.7 Undetected frame error rate

squrce station prlor tot

e FCScd cul@)

T re
ngcessary to recalculétet S
similar types if diffee tEe
data that is wjthi he-FCS, would lead to a different FCS being calculated for the serviice
data unit by the AC\Mméel s. This introduces the possibility of additional undetected errors arisipg
from the i a Bhdge. frames relayed between LANS of the same MAC type, the Bridge shll
nqt ind e al uhdetected frame error rate greater than that which would have been achieved by preservipg
the FCS

NOTE—Application ofthe techniques described in Annex G alow an implementation to achieve an arbitrarily smgll
in¢rease.in undetected frame error rate, even in cases where the data that is within the coverage of the FCS is changgd.
As amarntenance activity on this standard, revision of the wording of this requirement will be initiated, with a view|to

|\I\|nn’\n||’\nf I"'d' :r\l mn- R fhnnn HA-4 lotoet "Fr’\mr\r\rvnr r’*r\fhﬂf tahlain ’\nnnf "imn|r\vv\
eyt oot THCHEaSC T oractectet llwluwv\,r.luul\,lll LASIRERIC B mERE SIAC ERIS) a

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.

T||1e transmission delay experienced by a frame in a bridge can be managed by associ auser_priority

with the frame.

The transmission delay comprises

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

clpss are able to supporte
prjority and traffic cI
Bridge, as expr

p'

aASSES

Q

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

N

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

ot in this standard.

The ab|I|ty ignal i 7 |EEE 802 LANs allows user_priority to be carried with end-to-end sig-
nifi 8ridged hAN. This, coupled with a consistent approach to the mapping of user_priority|to
traffic 0 siority to access priority, allows consistent use of user_priority information|to
bg ! i apabilities of the Bridges and MAC methods that are involved in the transmissipn

NOTE 2= EEE P802.1Q8 defines aframe format and associated procedures that can be used to carry user priority infpr-
métion‘across LAN MAC typesthat are not able to signal user priority. Use of the P802.1Q frame format allows the erjd-
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.

by frame dlscard in the Brldge due to the mablllty to transmit at the reqU| red rate ont o
pdth to the destination for an extended period.

A N forming-the

64 Internal Sublayer Service provided within the MAC Bridge

avdefinition of the Internal Sublayer Servi
2 LAN MAC Service Definition.

edtures and procedures whose operation is confined
esthat describe this service are

to|that of thein(@al N
M[ UNITDATA.indi
%ation_address,
rce_address,
mac_service _data_unit,
user_ priority,

frame_check_sequence

)

EgchiM_UNITDATA indication primitive corresponds to the receipt of an error-free MAC frame from gn
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


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

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

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.

The mac_service_data_unit parameter is the service user data.

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

ce address,
> _service_data_unit,

access _priority,

frame_check_sequence

)

Aldatafeguest primitive isinvoked to transmit aframeto an individual LAN.

Theframe—typeparameterindicatesthectassof 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 priority parameter isthe priority used by the local service provider to convey the request. It can
be used to determine the priority attached to the transmission of frames queued by the local MAC Entity,
both locally and among other stations attached to the same |nd|V|duaI LAN—if the MAC method permits.

of

b

c.

Cc

sdpplied as specified below. It prepends a preamble and a
e to the Transmit Media Access Management Component|in

eive Media Access Management, the MAC frame is passed to Receijve
the FCS and dlsassemblae the frame, as specmed below, into the

gr takes only the value user_data frame and is not explicitly encoded in MAC

The destination_addr ess parameter is encoded in the destination address field of the MAC frame (IEEE 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 |east the contribu-
tign of the PAD field to the FCSin order for the original FCS to be preserved (See Annex G).

br{dging Ethernet V2.0 frames.

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

ifles

b A
S—

ified

igld

EC

8802-4, 4141)

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 ISO/IEC 8802-5. Clause 3 of t
formats and facilities, and Clause 4 specifies token-passing ring protocols.

dal S

dard specifies

ithr,

theBridge Port’slorl
position in the source
fleld) set to zero, pn
ythe frame fiel ds as specified

bits) of the frame control field (1SO/IEC
e, a hit pattern of 0 O denoteg a

32 7) The FCSis computed asa functlon of the frame control, deﬁtmatlon addr&ss source address, and
information fields. If an M_UNITDATA .request primitive is not accompanied by this parameter, it 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.
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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 Support by fibre distributed data interface (FDDI)

Tl]\e FDDI access method is specified in 1SO 9314-2. Clause 6 of that standard specifies Services,,ahd
Cllauses 7 and 8 specify Facilities and Operation, respectively.

On receipt of avalid frame (1SO 9314-2, 8.3.1) that was not transmitted by t C
erftity, with the first bit of the source address equal to zero, an M_UNITDATA.diCatid br-
ated. The parameters associated with the primitive are derived from theAra ly
bdl ow.

> £ hg
from which it was received shall not be set except as requireg/by 1SO 9314<2.T he Frame Copied (C) indiga
tof (ISO 9314-2, 7.3.8) may be set if an M_UNITDATA.iQditatiomprimitive/with frame type and
mpc_action parameter values of user_data frame and réquest v esponse, respectively, is generated,
i i i erwise the C indicator shall not pe
alfered except as required by 1SO 9314-2.

NQOTE—This specification of the setting of the(C indicator C 4-2 MAC Bridges enhances that given in 1$O
9314-2. A Bridge can be required by 1SO 9314-2 dicators when receiving a frame addressed|to
the Bridge as an FDDI end stati a

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

follow:
The frame_type ;;

e e format bits (CL, FF, and ZZZZ bits) of the Frame Cgn-
tr{:ﬁfield (1SO 934 ). OLO1rXXX denotes a user_data frame (asynchronous L{C
frame, where L ¢ address lepgth and can be O or 1, r is reserved and can be received as O or|1,
arld XXX ca q 0000 111). All other bit patterns yield a frame _type parameter value [of
ngt_user d 3
The may es only the value request_with_no_response and is not explicitly encoded|in
MIAC frames.

The destination_address parameter is enclosed in the destination address field of the MAC frame (130
9314<2/7.3.4-7.3.4.1).

The source_address parameter is encoded in the source address field of the MAC frame (ISO 9314-2,
7.3.4-7.3.4.2).

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).
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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.

order to support the MAC Internal Lay€
uired by 1SO 9314-2, even though they

es

DN

Oncatenating a Common PDU Header (1SO/IEC 8802-6, 6.5.1.1)
pHeader (1SO/IEC 8802-6, 6.5.1.2), a Header Extension (1SO/IEC 880

The mac_action parameter shall take the value request_with_no_response and is not explicitly encoded in
IMPDUs.

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
reperved for the bridging of 60-bit ISO/IEC 8802-6 PDUs only.

6). This field|is

If fa Header Extension field was present in the corresponding data indication, then ! an figld
shiall be encoded using the received value. Otherwise, the Header Extension fiel ‘ 5 ccopdipg
to|I SO/IEC 8802-6, 5.1.1.1.1, steps 11) and 13).

NPTE—The Header Extension field in ISO/IEC 8802-6 is a MAC-specific j&cil ity that isy of
the MAC Bridge; hence, itsvalueis not represented in the Internal Subl ice. J A is
present in received MAC frames, its value is preserved in correspondjr@ transqitte

6,6.5.1.4).

The user_priority parameter shall be encode
8402-6, 6.5.1.2.5.1). The QOS_L OSS subfi

FC
2-
of

d.
b-

of

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

The CommornPDYJrailer shall be encoded according to |SO/IEC 8802-6, 6.5.1.1.
On-eceipt of avalid IMPDU by the MCF Receive Block (ISO/IEC 8802-6, 5.1.1.2), and if it is verified|to
contam48=bitaddresses by inspecting theAddress—Typesubfrefdimrthedestimationand-sourceaddressfrefds
(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.
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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, 6.5.1.4).

y
S5O/ EC 8802-6, 6.5.1.2.5.1)

(1
The frame_check_sequence parameter shall be given the value of the CRC 3

figd.

support of the MAC Internal Sublayer Service by the DQDB Access Me

of that standard specifies frame
ecifies the mandatory MAC syb-

3 11 Partal, Avhich in turn connects to an 8802-11 D|s-
ontheSetviceinterface presented at the Portal isidentical to the

AP. An ingtance of an 8802-11 Distribution System can pe

foymats, Clause 9 specifies the MAC subla
layer management function.

A|Bridge to an 8802-11 LA
%utlon System. For the p

vice interface presen

plemented from 802|LAN & € attach to the Distribution System via an 8802-[L1
Agcess Point. A pridge cORpect ¥'an8802;11 Independent BSS. For a description of the 8802-[L1
arfhitecture, se@se £ |
Of receipt of an M\ ATA Teg ueﬁ prymitive the portal constructs aMAC Service Data Unit and pas3es
itf i Skon, in accordance with the frame formats and procedures specified
in 9, and Annex C, using the parameters supplied as specified below.

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 y

mm rame_type parameter only takes the value user_data frame. When processing MSDU_from_LLC, the
framevtype of user data frame shall be translated according to parameters specified in 7.1.3.1 of |EEE $td
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 is encoded in 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.

Np specia action, above that specified in IEEE Std 802.11, is required for the sufppe the'} termal
Sublayer Service by the wireless LAN access method.

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

fles
are specified, (ive
PEC 8802-5 frame fr-

=

n_
RE

Cc

EC

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.

6J6 Filtering services in Bridged LANs

MIAC Bridges provide filtering services in Bridged LANSs that support some i 2 ance|of
Quality of Service; in particular, transit delay, priority, and throughput. In addigion) the i ide
for a degree of administrative control over the propagation of particul » ; Bridged
LAN.

. &l 3 ty
thit are made available to the MAC Service user or an admip inordexto control and access filteripg
cgpabilities in Bridged LANS. The description of each serviice rfa Q ptions in terms of how the
sgrvice might be realized. There are at least the followinig pos

b) Use of management functionality, ei 2 ined or implemented via remote managemeént
protocols;

c) Other means, standayeized or @

Fi
ad
limni
M
fo

DN
to
of Hetwork layer and other protocols that make use of individual and grojp
ishing administrative boundaries across which specific MAC Addresses are rjot

6.6.1.2Throughput and end station load

F| tarina comienc tnarancn tha awvarall thraninhe ik Af thia nahaarle and rodbica tha laad nlanad An AanA ot ot S
tCHTHg-SCHYTECS e Eate v era—tHrSugripot OrtHc ity v oGt EotcE e oot pPralcta-Or-EhcSeeter

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)
b)

C)

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

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;

b)

6.p6.4 Basis of service

b)

6.6.3 Users of filtering services

Exercise administrative control over the extent of propagation of specific MAC Addresses,

itives.

o the following categories:

hese services are supported by the Forwarding Process (7.7) and by Stafic
arid Dynamic Filtering Entries (7.9.2) in the Filtering Database. The |2;])

=
1

ng Services. These services are supported by the Forwarding Process (7.7), and the
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.

26
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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.

=
pd
sli
or]

Cq
oV
pe
A

6

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

6.6.7 Service definitlon for E

The Filtering Ser
batween MAC
inferactions are
frpm the MAG

ISe

These servic ‘ ervice users dynamic control over the set of destination Group MAC Addresges
i »m the MAC Service provider, by

a){» Registering/de-registering membership of specific Groups associated with those addresses;

h) Dngicmri nglr‘ln-mgidnring their service reg lirements with rngard tothe overall forwardi nglfilmri ng
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 defined in Table 12-1.

DEREGISTER_GROUP_MEMBER (MAC_ADDRESS)

Indicates to the MAC Service provider that the end station no longer wishesto recejy
grpup MAC Addressindicated in the MAC_ADDRESS parameter as the destingtigihaddre

Indicates to the MAC Service provider that the MAC Service user
sypport Extended Filtering Services to forward frames in the dire
dance with the definition of the service requirement defined/b
pdrameter. The values that can be carried by this parameter

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

Ingdicates to the MAC Servigs provi \ iceMiser no longer has a requirement for gy
davices that support Extend i es in the direction of the Mac Service Uf
in| accordance  with , requirement  defined by e
REQUIREMENT _SPE CA ) ter. allies that can be carried by this parameter are

a) Forwar
b)

e propagation of group MAC Address and service requiremgnt
ee, affecting the contents of Group Registration Entries (7.9.3) in Briddes
AN, and thereby affecting the frame forwarding behavior of the 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.

d) Detailsthe addressing requirements in a Bridged LAN and specifies the addressing of Entitiesin 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]L.1 Relay

1)« “Selection of outbound access priority (6.3.9).
m)-~ Mapping of service data units and recalculation 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-
vation of source addresses of Bridged 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 protogol
exchanges.

A|Bridge classifies frames into traffic classes in order to expedite transmission of{pa ifti-
cd or time-sensitive services. The function that supports the use and maintenanc i s is
pdrposeis

0) Explicit configuration of traffic class information associat

7.1.3 Bridge Management

T:I:e functions that support Bridge Management contr
ey are specified in Clause 14.

712 Bridge architecture

7.2.1 Architectural modé€l oka Bfidge
Fipure 7-1 gives an exa 3 < S aBridged LAN. The component LANs are intercgn-

ngcted by means of M A idges ea of a MAC Bridge connects to asingle LAN. Figure 7-2 illys-
tratesaBridge OF Sd Fige 3illus i

A

the separate MAC Entltlesfor each Port (The Internal Subl ayer SerV|ce and its support are descrl bed in 6 4
and 6.5.) Frames are relayed between Ports attached to different LANS.

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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The Bridge Protocol Entity and other higher layer protocol users, such as Bridge Management (7.1.3) and
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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BRIDGE

i ities
(Bridge Protdcol E Bridge\Management, etc.)
v

(\ LLC Entities
- MACHService
CWntlty (MAC method
depernident Functions)
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nternal Internal
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, filtering frames on the basis of information contained in the Filtering 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 jh

Port, updates the Filtering Database (7.9), conditionally on the Port state (7.4);
¢) TheFiltering Database (7.9), which holds filtering information and supportsquerie c
ing Process as to whether frames with given values of the destination MA ass field-should pe

Eqch Bridge Port also functions as an end station providing the MAC i ich, inturn, sup-
pqrts operation of the Bridge Protocol Entity (7.10) and of other possil y such”as protocols
prpviding Bridge Management (7.11).

E4ch Bridge Port shall support the operation of LLC Type 1/proged } 2 Jpport the operation|of
the Bridge Protocol Entity. Bridge Ports may support of] ‘ 3 , which may be used py

other protocols.
Figure 7-4 illustrates a single instance of fr relay b Bridge with two Ports.
W\ /I Port State
tlon = - - Informatlon
-F=-=- ForwardlngI L — ==
P ’E;"FS_S 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.

Port State

Information = = — = — 1
‘- — — — -+ Learning

Process

L

| Filtering |
oo - e Database
Frame | L ===
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

- OO
——l Protocol Entlty
-

[ -

Port State

A
=== ==9 r =

Frame Frame

- =

Information——
| I

= == =

F|Iter|ng
. Database

| POt Slale
Informatron

Transmission ~ Reception
=) | S A |

for another Port in order to determme whether the relayed frame is to be forwarded through that partlcular
Port.

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.

of
nd

a

@D @

Optionally;-the ability’to modify the values in the User Priority Regeneration Table by management megns
mpy besdpported, as described in Clause 14. If this capability is provided, the value of the table entries

bq 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

Priority User Priority Range
Y 0 6=7
1 1 0-7
2 2 07
3 3 0-7
4 4

D
L~
N~
A

>

~
/—\/
~

76 Frame transmission

Relay Entity.

Re¢layed frames
prjmitive assocl
repeived in the correg

LI C Protocol Da : K dby LLC as auser of the MAC Service provided by the Bridge Pdrt.
Friames traémitte ! Protocol Data Units carry the individual MAC Address of the Port in the
sgurce addr

Eqch frame is fransmjtted subject to the MAC procedures to be observed for that specific IEEE 802 LAN
teghnology./Tte_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).

Friames’transmitted following a request by the LLC user of the MAC Service provided by the Bridge Pprt
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 Timein FDDI LANSs. Such indeterminacy could result in apparent violation of the gueuing/de-gueueing and prioriti-
zafion rules described for the Forwarding Process, when observing traffic on the medium. As a consequence, in sojne

infplementations of this standard, it may prove to be impossible to test conformance to the standard Simaply by relating

ohbserved LAN traffic to the described model of the Forwarding Process; conformance tests we he
(pprmissible) behavior of the MAC implementations as well.
Figure 7-4 illustrates the operation of the Forwarding Processin asingle instance the

Parts of a Bridge with two Ports. Figure 7-8 illustrates the detailed operati6

SOURCE DESTINATION
PORT STATE PORT STATE Eﬂf&gg
INFORMATION INFORMATION

7.7.1 7.7.2 7.7.3 | QUEQQQ) | 7.7.4 7.7.5

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

Figur tionef the detailed operation of the Forwarding Process

b) The'Port considered for transmission isin aforwarding state, and
c){» Fhe Port considered for transmission is not the same as the Port on which the frame was receivéd,
and
d) Thesizeof themac service data unit conveyed by the frame does not exceed the maximum size of

mac_service_data unit supported by the LAN to which the Port considered for transmission is
attached.

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—lﬂn H £
|00 JUTUIy malrtico

e
e
7.

submlsson to the |nd|V|duaI MAC Entlty for thaI Port. No further aItempt shall be made to transmlt the
frame on that Port even if the transmission is known to have failed.

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

LOCAL AND METROPOLITAN AREA NETWORKS:

Number of Available Traffic Classes
1 2 3|1 4] 5 6 7
0 (Default) | O 0 0 1 1 1 1
1 0 O] 0] 0|0/ O 0
2 0 O[O0 O0]O 0
>
5 3 0|00 1]|1|2]|2
a
E 4 0 1 1 2 2 3 3
D
5 0 1 1 4
6 012 2N
7 0 1 2 5

tableisdiscussed in H,2. A con
that frames carryin efau
tial treatment relative to

implement four or moreTraf

NOTE—The rationale behind the ¢l

tr

T 3 supported by all Bridges as the default algorithm for selecting frames flor

a given supported value of traffic class, frames are selected from the correspondi
queuefor gmission only if all queues corresponding to numerically higher values of traffic cla
supported by the Port are empty at the time of selection;

b).""For a given queue, the order in which frames are selected for transmission shall maintain the ord

ed

DIt

19
kSS

a’_

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.

40
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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

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

0 0 0 0 4 0 0 /\ﬁ‘ Q\K 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 Eé‘@zg& S}S,/it is assumed that for this MAC method, accpss

)
7
A

(2]

L

an
pri

AC method. The mapping in the column marked “8804-5
Kwards compatibility with equipment manufactured in ach;
owevey, the use of this mapping reduces the number of available acc

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

, forwarded between two individual MAC Entities of the same |[EEE 802 LAN type,
d relaying the framé involves no changes to the data that is within the FCS coverage, the FCS received|in
the M _UNITDATA. .indication primitive may be supplied in the corresponding M_UNITDATA .request prim-
itiveand not recal culated (6.3.7). In

Where aframe is being forwarded between two 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) Theagorithm used to determine the FCS differs between the MAC methods used by the two MAC
Entities;

¢) Relaying the frame between the two MAC entities mvolves changes to the d

coverage of the FCS.

718 The Learning Process

ing Database conditionally on the state of the receiving Port.

Frlames are submitted to the Learning Process by the individ
rt as specified in 7.5.

of
in
S

eter, are to be forwarded through aglven potent|al transm|$|on Port (7 7.1, 7 7. 2) It contar ns fllterl ng mfor-
mation in the form of filtering 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
explicit management control. It shall not be automatically removed by any ageing mechanism. Management
of static filtering information may be carried out by use of the remote management capability provided by
Brdge Management ( 7- 11 Usmg the operations Specified i Clanse 12

Two entry types are used to represent dynamic filtering information. Dynamic Filtering Entriessarelused|to

specify the ports on which individual addresses have been learned. They are ¢rea pdated by the
Learning Process (7.8), and are subject to ageing and removal by the Filtering K - up Registratipn
Eftries support the registration of group MAC Addresses. They are created and rermoved dy the

GMRP protocol in support of Extended Filtering Services (6.6.5, 7.9.3, @ ‘ Dy
information may be read by use of the remote management capabii i Py B dge ¥l anagemént
(7111) 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 ez iry filteri bSS

specification
The Filtering Services supported by aBridge (Basic a xtended Filteri i i il t
bghavior of the Bridge with res e f .[In
Bridges that support Q P
MIAC Addresses can be/configure | Stat sdyAamically by means of Static Filtering Entries arjd/
or|Group Registg? : - ing MAC Address specifications:
g Al Group o
< DN
ipte
B a

up

— ThePerts 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 Filtering Entries by the
Learning Process (7.8). In Bridges that support Extended Filtering Services, the Filtering Database shall
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.
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Figure 7-6 illustrates the operation of the Bridge Protocol Entity (7.10), which operates the Spanning Tr

ee

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

B—Ar-Hrdivdua-MAGCAderess—er
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) i ic filtering i By, the Filtering’Database;

2)
3) i i icAlteringninte the basis of the
or AN =3
A nd
the to
s
A : QPTG Te
MIAC Address specificatiol 8 ‘ ic Filteri i fy
grpup MAC Addresses, pili il-

tefing Entries that spe

2’Control values for the GMRP protocol (10, 12, 12.9.1). Static configu
group addressed frames to an outbound port indicates Registration Fixed

ph

be

a

ic configuration of fjlItering of frames which might otherwise be sent to an outbound port indicates R
isfration.Forbidden. e absence of a Static Filtering Entry for the group address, or the configuration of f
warding.or filtering on the basis of dynamic filtering information, indicates Normal Registration.

jvé frames addressed to that Group even in the absence of dynamic informati %1

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,
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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.

fi
ti

A|Dynamic Filtering Entry shall not be created or updated by the Learning Process if any S
E$';ry aready exists for this MAC Address with a control element specification, fo

MRAC Address. Thisin turn ensures that these Bridges continue to ¢e

creation of a Dynamic Filtering Entry if a Static Filtering Entry alrea

ieg to Spedi ing orfiltering on the basis of dynamic
FiItl gEntrast exist ffor'the same MAC Address, as Igng

ing or filtering

Fq
fil
as]

TH

the range specmed, with agranularlty of 1s.

NQTE 2—For Bridges that do not permit the (optional) ability of Static Filtegi

this effectively prevents the creation of Dynamic Filtering Entries where a™St

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

Table 7-4—Ageing time parameter value

gtic(Riltering
Ci -

=3

ﬁr_
3,

idits

ic
ecify

Parameter

Recommended
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

B ) 11 /\ ’\l {-r\ r\r\n{- LA fn nrovi-dacondeca aftor A fnmﬂf r\ nnn'F Loueation.
TG CO =7 TN to-CortTT CCtoProyY He-SerHee-aHeradt LAY A= LA= aa~in D

7.0.3 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 each’ outb R g jfi i il-

Gfloup Registration Entries are created, d, , 3 . No
mpre than one Group Registration Entry sha c e Filtexi Atabase for a given MAC Addrgss
specification.

NQTE—It is possible to have a/Static Filtering E es’of Forward or Filter on some or all Ports that
mask the dynamic values held{n a carre \ i i istrati ry

wifll continue to be updat
in i
the static information.

tion of that entry to allow the use of dynamic filteri
¢ GMRP registration state that was hitherto masked

ng
by

7.9.4 Default

Fgrwarding and filtexing ddressed frames may be managed by specifying defaults for each o{it-
bq \ nesé defaults, as modified by the control elements of more explicit Hil-

tefi g agiven frame's MAC Address, reception Port, and outbound Port, isfas
fo

N iN/. a'Bridge may optionally provide the capablllty to create separate Static Filtering Entrles
wi ap\for each reception Port. If this capability is not provided, then a given Static Filtering Enry
- .

"

a){/ Forward All Groups. The frame isforwarded, unless an explicit Static Filtering Entry specifiesfilt
ing-hdependent of any dynamic filtering-Hformation.
b) Forward Unregistered Groups. The frameis forwarded, unless
1) Anexplicit Static Filtering Entry specifies filtering independent of any dynamic filtering infor-
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
Graups for all Ports of the Bridge

NOTE 2—Forward All Groups corresponds directly to the behavior specified in |SO/IEC 100381993 when ferwarding

I/ Bridges that support Extended Filtering Services, the default Group.ilteriag bsfiav nd
rt is determined by the following information contained in thHe Filtexi
d) \l
e) DN
The means whereby this information deter 5,

gic

bath. For exampl e
or|All Unregist
rts. SubsequentlyNthe ceatl

“ Registgred_" on

— Fix the defailtGroup filtering behavior to be just one of the three behaviors described above; or
—| Restrict:the choi ceef/behaviors to a subset of the three, and allow GMRP registrations (or their absence) to determine
thefinal choice; or

—Allow 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,
= 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 \
8 Forward Filter Forward Filter x %@
14

Table 7-6 specifies the result, Registered or Not Registered, off comhibing a

Gfoup Addresses’ address specification.

Use Group Registration Information,

gé Q or no Static Filtering Entry present.
5 g R ot Group Registration Entry Control Element for this
R group MAC Address and Port specifies:
LL 4=

c

= or

. Not No Group
?Fecg)]rl\?vgrrﬁ? Registered Registration Entry
(Filter) present
\g\&%/ Not Registered Registered | Not Registered Not Registered
14

Q

ed

Table 7-7 combines Static Filtering Entry and Group Registration Entry information for a specific grolip

MAC Address with the Table 7-6 results for All Group Addresses and All Unregistered Group Addresses to
specify forwarding, or filtering, of a frame with that destination group MAC Address through an outbound

Port.

7.9.6 Permanent Databas

e

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

Registration | Registration thisgroup MAC Address and Port specifies:

Fixed Forbidden
(Forward) (Filter) e A -~
R%laqm I.‘IUI. I‘IU.\JI uup
Reglsterfr\ Registr atior]
(Forward) (Filter \Eer presert
B N\
- o Filt
L =9 B it
= % 2 Forward Filter Forward ilt
b - RLIPES egistereq
E © < c© 24
P Bl 5T | 3 oups)
[} SIS
EE 5
P> | = -g 5§
§ 2| BT 3 g Forward
20 i ) (Forward
! E} gg & % Forward Filter ryiar er Unregisterec
£S 3 S x Groups)
b5 N
£ E ward Forward Forward
s 12 Forward dAll (Forward All (Forward Al
§’ /\ oups) Groups) Groups)

Enftries can be agd manent Database under explicit management contrpl,
uging the manag Se 14. Changes to the contents of Static Filtering Entrg
in|the Permanen io : ing and filtering decisions taken by the Forwarding Proc

unti i 5 i ajSveinitialized.

e” for the Filtering Databa

by exchanging Bridge Protocol DaIa 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.

7.11 Bridge Management

Remote management facilities may be provided by the Bridge. Bridge Management is modeled as being p(h—
formed by means of the Bridge Management Entity. The facilities provided by Bridge Managexent;and the
operations that support these facilities, are specified in Clause 14.

operations through the use of 1SO/IEC 15802-2.

MIAC Service provided by the Bridged LAN.

7112 Addressing

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

7.12.1 End stations

Frlames transmitted bety 8 )
MIAC Address of the sourceand destinatj 3 of
the frames, respecti es
trgnsmitted bet

The broadcast agdress's a
Bfidged LAN as hol e f ng
Ez[tries or yia P as -
tign adgressd -

Thisaddress is used for any MAC procedures required by the particular MAC method employed.

T:|:e individual MACEntity associated with each Bridge Port shall have a separate individual MAC Addregs.

Frames that are received from the LAN to which a Port is attached and that carry a MAC Address for the
Port in the destination address field are submitted to the MAC Service User (LLC) exactly as for an end
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
corresponding DL_UNITDATA.indication primitives. The source_address and destination_address parame-
ters of the DL_UNITDATA .request primitive shall both denote the standard LLC address assigned to the
Bri - . . L _ . g

among other usersof LLC.

Uge Sd U cc FTOLOCOI. 0[S S plridge Froltoco y dllU c ARF FTOL0OCO ty

cdnveysthe BPDU or GARP PDU initsinformation field. The source and destina L Ca ields gre
sg to the values supplied in the request primitive.

_|

he value assigned to the Bridge Spanning Tree Protocol LLC add

Table 7-8—Standard LLC addreds assig

A\ A
Assignméqt <\ < \\) )\/ Value
A.

Bridge spanning tree protocol "0/1000010

W is the right-most. The bits increase
d thatthesdde representation used here has been

tatton used elsewhere in this standard; how-

This value serves to identify BPDUs exchanged between Bridge
ning Tree Algorithm and Protocol specified in Clause 8. A second value
ain GARP PDUs is defined in 12.11. This value serves to identify GARP
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
toeol 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

AN

Reserved for future standardization

01-80-C2-00-00-02

%

Reserved for future standardization

01-80-C2-00-00-03

A

N

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-C2- 00-6&{6\ \ >

Reserved for future standardization

01-80/({2-00-00\-&(
/N

Sy

Reserved for future standardization

PO

Reserved for future standardization

N

e pbhed |

Reserved for future standardization

NoedgR00e.0n/

Reserved for future standardization

Reserved for future st}ﬁdqdizati}m\
Reserved for future sérQarahsétlon

Reserved for futtlreésqui i atior\

Eo-\cﬁx{oo-os
01-&3\0\2@6-00-00

J
01-80<C2-00-00-0D

(~
NAN

‘61{80-CZ-OO-OO-OE

01-80-C2-00-00-0F

N/

Reserve%or\ytukstanda@zatleq

A

ayvays transmits GARR PDUs addressed to all other GARP Protocol Entities that

c)

d)
7

lmplement the same GARP Application; and
Are attached to the L AN onwhich the frame containi ng the GARP PDI istransmitted

A group MAC Address, specific to the GARP Application concerned, shall be used as the destination MAC
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

52 Copyright © 1998 IEEE. All rights reserved.


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

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

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.

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

Yent or Filtéripng

vifual LLC Entities associated with each BrldgePort Fach of these i € ice, whichlis
prpvided by the individual MAC Entities g th tha ¥
whole.
As$ a user of the MAC Service provided by d
to|any point in the Bridged Dy
Biidgesif necessary to reack
In order to ensu g f duplicated, the basic requirement in a single LAN o a
Biidged LAN tH i
es
re
e
of

is standard specifiés a standard group address for public use that serves to convey management reguestsito
Bndge Management Entities associated W|th all Brldge Ports attached toa Brldged LAN.A managem

eraly elicit multlple responsesfrom as ngle Brldge ThIS addr% isknown astheAII LANs Bndge M anage-
ment Group Address and takes the value specified in Table 7-10.

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
each Bridge. The Bridge Address may be the individual MAC Address of a Bridge Port, in which case use
the address of the lowest numbered Bridge Port (Port 1) is recommended.

to
of

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.

Friames containing any of the group MAC Addresses specified in Table 7-9 in their degtination address figld
| not be relayed by the Bridge. They shall be configured in the Permanent D& anagement shill
nqt provide the capability to modify or remove these entries from the Permane ingcDatakases.
These group MAC Addresses are reserved for assignment to standard protosqls, & [Jale iteriafor
such assignments (Clause 5.5 of ISO/IEC TR 11802-2).
7.]l2.7 Points of attachment and connectivity for Higher Laye
Higher Layer Entities, such as the Bridge Protocol Entity (@and y (7.10), and Bridge
Mijanagement (7.11), are modeled as being connected di AN viaone or more points|of
atfachment. From the point of view of thejr 1 igher Layer Entities assogi-
ated with a Bridge can be regarded asif t ctly connected to one or more|of
the LAN segments served by the Bridge Ports,in the er end station is connected to the
Bridged LAN. In practice, the Higher LayerEntities wi cases, share the same physical points|of
atfachment used by the relay function of th dgera 12; however, from the point of view of the
transmission and reception havior is the same as if they were contai
in|logically separate end stations Wj attachment oUtside” the Port(s) with which they are assogi-
ated. Figure 7-9 is fungtiQnal lixequi igtie 7-3, but illustrates this logical separation between the

pqints of attachment u i tities and points of attachment used by the MAC Rel

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
N Sublayer Sublayer

MACmethod SeTvice Service {
Dependent Dependent

Functions) Functions)

(MAC mathad

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 con-
ngcted directly to that LAN segment. It istherefore essential that

N

transmitted.

Thisisillustrated in Fl )
Dgtabase infor
in[the forwardin

ihg

en

W in
the es
dif -
m| -
m|

Fi ti-
tid -
ne es

only viatheir direct points of attachment (i.e., from segment A to entity A, and from segment B to entity B),
repardless 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

N

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

only-bé received by the entity if there is some other forwarding path provided by other components of the
Bridged LAN between segmentsA 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

l

» ¢ A

Port state information

LAN Segment A

Figure 7-12—Single point of attachp

Higher Layer Entity A
A

:

Port state information

AT S

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

The Spanning Tree Algorithm and its associated Bridge Protocol operate to support, preserve, and maintain
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;

a) It will configure the active topology of a Bridged LAN of arbitrary topology igto
tree, such that there is at most one data route between any two end statj
(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 servilce
d) selected by management |of
D -
e) a
f)  Thecommunicatio In-
ning tree on any pa e
des
or LANs (6.3.10
Agditionally, th des
ard their configuratjg
0) of
h) er

Infardér for the Bridge Protocol to operate, the following are required:

a)

b)
c)

A unique MAC group address, recognized by all the Bridges within the Bridged LAN, that identifies
the Bridge Protocol Entities of all Bridges attached to an individual LAN.

An identifier for each Bridge, unique within the Bridged LAN.

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.

TI|1e unique identifier for each Bridge is derived, in part, from the Bridge Address (7.12.5)-and, in part,frgm
a manageable priority component (9.2.5). The relative priority of Bridges is determified by i¢al
cdmparison of the unique identifiers, with the lower numerical value indicating the Higher priorityN ifier.

P4rt of theidentifier for each Port isfixed and is different for each Port on a Bridg ; ealle
prjority component (9.2.7). The relative priority of Ports is determined by the i
unjique identifiers, with the lower numerical value indicating the highe

Di-
in
in
ot
ihg

al| the LANsto Richit is connected. The Ports on each Bridge that arein a Forwarding State are the Rqot
rt (thiat,closest to the Root—see below) and the Designated Ports (if there are any). Ports that are not d|s-
|leddand are neither Root Ports nor Designated Ports do not forward frames onto the LANSs to which

$ o Dok Il Ats PP - Sy
cont ICCL, SULITTUNS AT RINUWITT AS ATLICITIALE FUTLS,

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 /’“\\\\
o

PORT

140d

N

\\W LAN D

Figure 8-1—Active topology

b) ThePath'Sqst ciated with each Bridge Port.
).~ ,~\The Port |dentifier associated with each Bridge Port.

The Bridge with the highest priority Bridge Identifier is the Root (for convenience of calculation, thisisthe
identifier with the lowest numerical value). Every Bridge Port in the Bridged LAN has a Root Path 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
Bridge Id 42
Root Path Cost 00
Port Id 01 Port Id 02
Path Cost 10 Path Cost 10
TANA HANS

Port I1d 01 Port ld 01
Path Cost 05 th-Cast 05

Bridge 5

Bridge 1d 83
Root Path Cost 05
Port Id 02
Path Cost 05

Path Cost 05

< .

N

AN

Port Id 01
Path Cost 10

Bridge 3

Bridge Id 45
A Root Path Cost 10

PofyIdN01 ort 1d 03 Port Id 02
ath \Cost,05 Path Cost 0 Path Cost 10

C LAN D

Figure 8-2—Spanning tree

A component of the Bridge Identifier of each Bridge, and the Path Cost and Port Identifier of each Bridge
Port, can be managed, thus allowing a manager to select the active topology of the Bridged LAN.

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. Thisinformation is sufficient
to alow a receiving Bridge to determine whether the transmitting Port has a better claim to be the Desig-
ngted Port on the LAN on which the Configuration BPDU was received than the Port currently believed|to
bg the Designated Port, and to determine whether the receiving Port should become the Root Port'for-the
Bridgeif it is not aready.

Timely propagation throughout the Bridged LAN of the necessary informatiof\to B dg to
datermine their state (Blocking or Forwarding) is achieved through three baSie me i smis:
a) A Bridgethat believesitself to be the Root (all Bridges star, ot
until they discover otherwise) originates Configuration M DN
BPDUSs) on al the LANsto which it is attached, at r

b) A Bridge that receives a Configuration BPDU on jtdecides is’/its\Roa’ Port conveying better
information (i.e., highest priority Root Ident|f| 3 Highest priority transmjit-
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

Hé
ou

gh-

8.B.

Tq
ch
the

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 Brldged LAN and thus of propaganon of protocol information dovvn the Spannl ng Tree To mini m|zethe

tive topology to the Forwarding State would be to risk having tel
d misordering of frames. It is aso desirableto alow other Brid

Bri N,
ar|d for the frame lifetime of any frames fg d-
inp frames.

D

mpy no longer be true and, d in

orgder to minimize the effect
agorithm decides that ‘
inp State where it waits|fok pratocol inform

the expiry of a protocol\timer ths
the forwarding '
Fijtering Databaseviy :

warding of relayegAra

r_
Fi
seguence of\the physical relocation of stations. It may, therefore, be desirable to employ along ageing tie

for entriessin the Filtering Database, especially as many end stations transmit frames following power-Up
afterirelocation, which would cause station location information to be relearned.

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. This is 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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Configuration Messages transmitted for some time. Thistime is such that all Bridges will receive one
bref of the Configuration Messages, or further reconfiguration will take place. While thisflag is set, Bridg

es such a notification, or changes the topology itself, it will set a Topology Change flagli
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o-
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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.

ch

Cl -

sabled—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) How the Learning Process (7.8) processes received fra

€)

f)

8.4.
A ph
m
S
s
ived
s
is
er] or
Fg atlon of the Spanning Tree Algorlthm and Protocol A Port enters the
B N
to|

This state.canbe [eft ygon expiry of aprotocol timer or receipt of a Configuration Message on this or another
rt, adthe Listening State entered, through the operation of the Spanning Tree Algorithm and Protocpl.
This'state can be |eft, 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 aprotocol 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 Tr
gorithm and Protocol. This state can be left, and the Disabled or the Blocking State , throughanan-
lement action.

A
a

B.3 Learning

A . . . . - . . o~ ) . to

or " whi ) . ; . e
to| i . ingi Y cqui iorto

S
s

ived

he

o . " A o o . ok
shall be processed as requwed by the Spann| ng Tree Algorlthm and Protocol BPDUs can be submltted 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 acti Us
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

8f5 Protocol parameters and timers

Information is transferred between the Protocol Entities of ihdividual™\Bridges e exchange of Bridge

Configuration BPDUs and Topology Change : hd
aqditional information elements are specifiéd in

EIch Bridge Protocol Entity maintains a nupaber of paran ners independently of the individydal
rts, and a number of timers and parameters for each P sybclause specifies those parameters, their
uge, and under what conditio Q

8.pb.1 Configuration B

8.5.1.1 Root I@‘i

T(Te unique Bridge | d i idgeassumed to be the Root by the Bridge transmitting the Configufa-
ti

The cost of the'path to the Root Bridge denoted by the Root Identifier from the transmitting Bridge.

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

8.5.1.3 Bridge Identifier
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 discard informa
bdlow).

8.p.1.6 Max Age

A [timeout value to be used by all Bridgesj
which to test the age of stored configuratiorf info

rfatio \

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

8.5.1.7 Hello Time

The time interval betw

This parameter
to|facilitate the moni

i BPDUs by the Root.

Root.

w on transferring the state of a Port to the Forwarding State. This parameter is also used
agthe timeout value for ageing Filtering Database dynamic entries following changes in active topol ogy.

8.5+
A flag set in a Configuration 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 in the Filtering Database are those that have been created or updated
during that period.

8.p.2 Topology Change Notification BPDU parameters

Np parameters are conveyed in a Topology Change Notification BPDU.

8.6.3 Bridge parameters
8.5.3.1 Designated Root

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

by the Bridge.

8.5.3.2 Root Path Cost

for
ived
n

lowest cost path to the Rooat, i.e., that Port for which the sum
Cost parameters held for the Port is the lowest.

ast cost paths to the Root, the Root Port is selected to be that with the high-
eld as the Designated Bridge Parameter for that Port.

Identifier. The Port Identlflers for dlfferent Ports on the same Brldge 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
become the Root or is the Root.

8.5.3.6 Forward Delay

S:

to

The time spent by a Port in the Listening State and the Learning 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 Filteri
Database, while received Configuration Messages indicate a topology change

ng

8..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 transmitted by the Bridg

This parameter comprises two parts, one of which is deriveg Ini idge Address (7.12.5) and
as ich alows the adjustmgnt
of in priority comparisons. The
prjority part of this parameter may be updat o[ i enyBridge Management is sUp-
pqrted.

8.5.3.8 Bridge Max Age

8.

The value of the

This param akbetween transmissions of Topology Change Notification BPDUs towards
th is

8.

TH
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 t

he

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
a) For aBridgethat is not the Root, whether or not the most recently accepted Configuration Message

indicates a change in the active topology; or

For the Root, whether or not a change in topology has been detected within the preceding Topolopy
Change Time period.

M essages.ndieal

! opology change follow-
inp detection of atopology change, when the Bridge is the Root{ The val

parameter is equal to the
parameters.

e minimum time period to elapse betwee i Configuration BPDUSs through a given
AN Port: at most one Configuiation itethn any Hold Time period. This parameter|is
alixed parameter, with val lies as'spe
8.p.4 Bridge timers
8..4.1 Hello Timer
Tll\istimer Serves to ensy exiadie smission of Configuration BPDUs by the Bridge when it is, or|is
atfempting tolsecon
Theti of.the tirer isthat of the Bridge's Bridge Hello Time parameter.
8..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
atfachied is notified of any detected topology change.

The timeout value of the timer isthat of the Bridge's Bridge Hello Time parameter.
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.

8.

5.5 Port parameters

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
th

the Forwarding and Learning Processes, the forwarding of framest

E

W

8.

TFS parameter is used to control the acceptance of frames from the

This parameter is updated by the action of the protocol.

e Port by real-world equipment; this part assures the uniqueness of the Port I dentifier among the Ports of a

tity, and the transmission and reception of BPDUs (8.4).

hen Bridge Management is supported, thi

b.5.3 Path Cost

T

the Root for this Bridge,

This parameter istise
of| the Root Pat

ng

W

B

This parameter is used to test the value of the Root Identifier parameter conveyed in received Configurati

e contribution of the patk to

ue

t the Root.

PDUsS.

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

8.6.5.7 Designated Port

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

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

b) By management to determine the tgpolo

or) the associ at@.

This parameter is a
repeived Topol ogs

8.p.5.9 Coxfigu

A|Bool Id
Timer for the

This parameter is used, in conjunction with the Hold Timer for the Port, to ensure that Configuration BPDUs
arpnettransmitted too frequently, but that up-to-date information is transmitted.

8.5.5.10 Change 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.

8.6.6.2 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.

8.5.6.3 Hold Timer

86 Elements of procedure

8.6.1 Transmit Configuration BPDU
8.6.1.1 Purpose

Tq@ convey knowledge o

vdlues of protocol fime
rafion BPDU i @ ittg

8.p.1.2 Use

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

a) 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 flipg

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

8.6.1.3 Procedure

8 122 1 Ctan 1
SOOI OO P

If the Hold Timer for the Port is active then the Configuration 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:
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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

f)

0)

h)

85.1.3.3 Step 3

p3
a)
b)
c)

d)

Identifier parameters held by the Bridge are the same, the Message Age shall be set to zero.
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 Mo&age received on the Root Port; i.e.,

shall be gremer than the val ue rece|ved and WI|| mcorporame any transmissio
the parameter shall not exceed its true value by more than the maximum
overestimate as specified in 8.10.2.

Bridge.

By

Root, or

Case 2. The Root Identifier is the same as the Designated Root, and the Root Path Cost is lower than
that recorded as the Designated Cost for the Port, or

Case 3. 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

Case 4. 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

Tll\e Message Age Timer for the Port is started, to run from the value of the Message arameter-cgn-
vayed in the received Configuration BPDU.

8.6.3 Record Configuration Timeout Values
8.6.3.1 Purpose

Tq update the Max Age, Hello Time, Forward Delay, and Topology € ametersto the latest vil-
ugs received from the Root.

8.6.3.2 Use

Fgllowing receipt of a Configuration BPD&
mption 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)( €ase 2. Following expiry of the Hello Timer.

d) Case4. Following selection 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.

at
(8

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

W

8.

8.

Td

-
T

Ll
Z

6.2.2) for the use of the Record Configuration Information procedure.

p.5.3 Procedure

5.6 Transmit Topology Change Notification BP
£.6.1 Purpose

notify the Bridge on the path towards the
trgnsmitting Bridge. Eventually thiswill reg

p.6.2 Use

a) Casel.

p. 71 Purpose

VoU

figuration BPOU

Root that ar & oQ of the topology has been detected by the

the Ro

To update the configuration information held by the Bridge and the Bridge Ports.

8.6.7.2 Use

a)
b)

c)

Case 1. Following receipt of a Configuration BPDU which invokes the Record Configuration Infor-
mation procedure (8.6.2.2).

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.

Case 3. Following a change in 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.

8.6.7.3.2 Step 2

8.6.8 Root selection

8.6.8.1 Purpose
Tq 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
86.8.3.1Step 1

The Root Port is set to ideq F Nat, '8 D i to
whi G = ighated Root parameter of higher priority than the
Bli

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

e highest priority Designated Root parameter and lowest value of asgo-
hag the highest priority Bridge Identifier recorded as the Designated Bridge
the Port is attached; or

Rorfs with the highest priority Designated Root parameter, lowest value of assofi-

0ot Path\Cost, and highest priority Designated Bridge, has the highest priority Port Identif{er

recorded asthé 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 assofi-

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

Tq determine, for each Port, whether the Port should be the Designated Rort e it]is
atfached.

8.6.9.2 Use

A$ part of the Configuration Update procedure (8.6.7).

8.6.9.3 Procedure

a)

b)
c)
d)

al cost to the Root, and the Bridge is the Desugnated Bridge for :re
ached, and the Port Identifier of the Port is of higher priority than that

8.6.104 Rurpose

Glventhat aPortisto bhethe Desi gna‘rpd Part anthel AN towhichitisattached to mcign appmpri:-\m valles
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)
b)

c)
d)

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

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

The Designated Bridge parameter held for the Port is set to the Bridge I dentifier of the Bridge;

The Designated Port parameter held for the Port is set to the Port Identifier of the Port.

Tq
€d

p.11 Port State selection

p.11.1 Purpose

a) BetheRoot Port for the Bridge.

b) BeaDesignated Port.

c) BeanAlternate Port, i.e., act asabackup Port in areo
p.11.2 Use

80

select the state of the Bridge's Ports based upon updated configuration infQrmati i or

inthe Dlsabled 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.

Otherwise, if the Port is to be an alternate 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.

8.6.12.2 Use

A§part of the Port Stale 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
8.6.13.2 Use
8.6.13.3 Procedure

If thePortisnoti:% Disabled

b)
c)

8.6.14 Topology change detection

8.6.14 L Purpose

To record atopology change that has been detected by or notified to the Bridge, and to initiate action to com-
municate the fact that atopology change has been detected to the Root.

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 arichB
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 &

(8.6.6) isinvoked.

c)

8.6-

ridge Y\dentifier paran

e

vange Detected flag paramejer

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)
b)

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

8.7 Operation of the protocol

A Bridge Protocol Entity shall

fo

as
an

w
of
N3

arp

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

b) Update stored protocol variables and timers;

¢) Change the state of the Bridge Ports;

lowing

8.

8..1.

If

Pgrt as specified 2\ en thesfollowing sequence of Proceduresis used:

The reception of Bridge Protocol Data Units;
The expiry of Bridge and Port Timers;

eys protocol information that supersedes that aready held fof a

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.

Stan B 1f tha Dridanvwac enlantad actha DAant mriar ta Canfiagwatian | lndata bt iona lanany and 4 e

f)

0)

OO O T T OOyt vy oo SO et U o tHC OO T POt SO g Ui r O O Ptc C oot TS o Tonge ot

Topology Change Detected flag parameter is set, then the Topology Change Timer is stopped, the
Transmit Topology Change Notification BPDU procedure (8.6.6) is used, and the Topology Change
Notification Timer is started.

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.

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

LOCAL AND METROPOLITAN AREA NETWORKS:

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
L

8.

8.

[7.4 Message Age Timer expiry

AN to which 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

7.3 Hello Timer expiry

The Configuration BPDU Generation procedure (8.6.4) is use e He ) 541) is started.

a)

b)
c)
d)

o Forware Delay parameters held by the Bridge are set

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 expir

idge Hello Time, and Bridge Forward Delay parameter$.

the Port on which the Topology Change Notification BPDU was received is the Desi ed Port for ll“le

ed

was Learning, then

1) Step 1. The Port Stateis set to Forwarding, and

2) Step2.If the Bridgeisthe Designated Bridge for at least one of the LANSto which its Portsare
attached and the Change Detection Enabled parameter for the Port is set, the Topology Change

Detection procedure (8.6.14) is invoked.
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.

88 Management of the Bridge Protocol Entity

Mfanagement control of the Bridge Protocol Entity, which operates the Spanning
cdl, 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
prpcedures of the Spanning Tree Algorithm and Protocol:

vith the parameters and

a) Initialization;

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

(88.1, 8.8.2, 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 Reotocsl-Parameters and Timers and transmit BPDUS as described bel gw

vhich operations are made available to a remote management station, rjor
2 /ed. Operations and facilities that can be provided by remote manage-
se\L4. Similarly, this subclause does not specify the availability of local informatipn

a){/ Step 1. The Designated Root parameter held for the Bridge is set equa to the value of the Bridge
ldentiier-and-the-values-of-the-Reet-RPath-Cest-and-Reet-Port-parameter-held-for-the-Bridge-are-setlto
zero.

b) Step 2. 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.

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) is used to 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 Tin

a)

b)
0)
d)
e
f)
0)
h)

a)

b)
0)
d)
€
f)
0)
h)
i)

(8.5.4.1) started.

Step7 The Hold Timer (8.5.6.3) is&
Step 8. The Port State Selection pi

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 Britdge Priority

86

a)
b)

c)

€)

Step 1. The new value of the Bridge Identifier is calcul ated.

Step 2. The value 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.

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

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 itiss

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

8.B.

nd

e
antics 'of operation specified here. Should differences of interpretation exist between that text and tllﬁs
prpcedural 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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S:

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 to be invoked.

In
in
ag

* %

#d
#d

#d
#d

/
#d
#d
#d
#d
#d
/

#d
#d

/*

#d

#d

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

LR R EEEEEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEN.
SPANNI NG TREE ALGORI THM AND PROTOCOL

REEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES]

REEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEREEREEEEERES]

DEFI NED CONSTANTS

REEEEEEEEEEEESEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEE] * & ***/

efi ne Zero 0
ef i ne One 1
ef i ne Fal se 0
efi ne True 1

* port states. **/

ef i ne Di sabl ed 0 /* (8.4.5) */
efine Listening /* (8.4.2) */
ef i ne /* (8.4.3) */
ef i ne /* (8.4.4) */
ef i ne /* (8.4.1) */
* BPDU type
ef i ne
efi ne

pSE R /
ef i ne

ary choice, to allow the code below to conpile */

ef9%he All _ports No_of ports+1

L * pnrfe start gt 1 nrra\]lc n-C start ot QO */
T

#d

#d

#d

88

efine Default_path_cost 10
/* arbitrary */

efi ne Message_age_i ncrenment 1
/* m nimum increment possible to avoid underestimating age, allows
for BPDU transmission time */

efine 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) */

tylpedef Int State; /* : (Disabled, Listening, Learning,
Forwar di ng, Bl ocking) */

/*f* BPDU encoding types defined in Cause 9, “Encoding of Bridge Pr
Dta Units” are:
Prlot ocol _versi on (9.2.2)

Bgdu_t ype (9. 2.

Fllag (9. 2.
Identifier (9. 2.
Cdst (9.2.
Pgrt_id (9. 2.
Ti|me (9. 2.
*#s
#ilncl ude “types.c”
/** Configurati

t ylpedef struc<>
{

Bpdu_t ype

I dentifj _iNd; /* (8.5.1.1) */
Cos pat /* (8.5.1.2) */
I denti{ i ori id; /* (8.5.1.3) */
Port _i 3 pd; /* (8.5.1.4) */
Tirme nessage_age; /* (8.5.1.5) */
Tr1me TTaxX_age, (851 0) U
Ti me hel l o_ti ne; /* (8.5.1.7) */
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 Paranmeters (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 pt pat h_cost; /* (8.5.5.3) */
rdemtifier destgmated_root; 855 4) 1
I nt desi gnat ed_cost ; /* (8.5.5.5) */
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. */
} [Timer;

[ KPR Kk ke ke ok ko ok kR Kk R ok kK Kk R kR ok kR ok K R kR kR Rk R kR Rk R Kk R kR ok kK

* | STATI C STORAGE ALLOCATI ON

ER ] e X E)

Brli dge_data  bridge_info; */

Pgrt _data port_info[ All _ports]; */

Cgnfi g_bpdu config_bpdu[All _ports];

Tdn_bpdu tcn_bpdu[ Al l _ports];
Ti|mer hell o_ti mer; */
Ti|mer ten_timer; /* (8.5.4.2) */
Ti /* (8.5.4.3) */
Ti /* (8.5.6.1) */
Ti /* (8.5.6.2) */
Ti /* (8.5.6.3) */
| * WAk ok kK kA kR ok kA kA Kk kR A kK Kk kR Kk Kk
| *
tr /* (8.6.1) */
In
{
port_no] . active) /* (8.6.1.3.1) */
{ port _info[port_no].config_pending = True; /* (8.6.1.3.1) */
J(‘al se /* (8.6.1.3.2) */
{

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_i ncrenent; /* (8.6.1.3.2(f))*/

}

config bpdu[port no].nax age = bridge info.nmax age; /* (8.6.1.3.2(q))*/

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
t he b T fi g fn the specified tine.

== bridge_info.bridge_id);

/* (8.6.2.2) */
retarn (
(—confTg->root o
< 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) */
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( ( config->bridge_id
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< 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
)
) ) ) ) ) )
)
}
rgcord_config_infornation(port_no, config) */
It port_no;
Cgnfig_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, /* (8.6.2.3.2) */
}
rgcord_config_timeout _val ues /* (8.6.3) */
Cgnfig_bpdu *confi g;
{
bri dge_i nf o, Max_ /* (8.6.3.3) */
bridge_i nf 4
bri dge_i nf 0. ot pa
bri dge_i nfo.tof >t opol ogy_change;
}
cqnfig_bpd /* (8.6.4) */
{
I nt
for port_no <= No_of _ports; port_no++) [* (8.6.4.3) */
{
if o Si d_port (port_no) /* (8.6.4.3) */
&&
(port_info[port_no].state != Disabl ed)
)
1
transmt_config(port_no); /* (8.6.4.3) */
} /* (8.6.1.2) */
}
}
/* 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) */
Int port_no;
{
transmt config(port no); /* (8.6.5.3) */
}
trlansmt_tcn()
{
I nt 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 it transmts
the bpdu on the aci fi i th
*/
cgnfi gurati on_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 dot /* (8.6.8) */
I nt
I'nt port_no
root._port = No_port;
or (port_no = Ote, port_no <= NO_Ol _poOrts, pPort_Tmo+T) 77 (8.0.38. 3. 1] 1
{
if ( ( (!'designated_port(port_no))
&&
(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.
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< 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 dge-tnfo.roof_port = root_port; /* (8.6.8.3.1) */
N Aroot_port == No_port) /* (8.6.8.3.2) */
1
bridge_i nfo. desi gnated_root = bridge_info.bridge_id;
/* (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(b)) */
}
}
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) */
[
(

/* (8.6.9.3 e) *)
/* (8.6.10.2 a) */

bg
In

/* (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) */

poxt/ i nfo[ port_no] . designated_bridge = bridge_info. bridge_id,;
/* (8.6.10.3 c) */

port _info[port_no].designated_port = port_info[port_no].port_id;
/* (8.6.10.3 d) */
}

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) */
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{
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.
}

}

ngke_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) */
}
}

mgke_bl ocki ng( port _no) */
It 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)*/
1
else if (bridge_info.topol ogy_change_detected == Fal se) /*
{ transmit_tcn();
start_tcn_timer();
}
bri dge_i nf o.topol ogy_change_detected = True;
}
t dpol ogy_change_acknow edged()
bri dge_i nfo. t opol ogy_change_det ected = Fal se;

stop_tcn_tinmer();

adknow 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) */
}
/*
rg /* (8.7.1) */
In
Cq
{
if\(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) */
77 (08.0. 2 2) 7
configuration_update(); /* (8.7.1.1 b) */
/* (8.6.7.2 a) */
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) */
{

98

Copyright © 1998 IEEE. All rights reserved.



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

ISO/IEC 15802-3: 1998(E)

MEDIA ACCESS CONTROL (MAC) BRIDGES

st op_t opol ogy_change_tiner();

ANSI/IEEE Std 802.1D, 1998 Edition

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);

rgcei ved_t cn_bpdu(port_no, tcn) .2) */
Int port_no;
Tdn_bpdu *tcn;
{
if (port_info[port_ne
{
.2 a) */
.14.2.1) */
.2 b) */
.16. 2) */
}
}
hel lo_ti _ .7.3) */
{
cofig .4.2 b) */
start_he
}
ngssage_age_ti mer_expi ry(port_no) /* (8.7.4) */
I ft\port _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();
}
}
fdrward_del ay_ti ner_expiry(port_no)
It 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
)
{
recuarrng rrue),
}
}
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) */
}
hol d_t i ner _expi ry(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 mek
}
/*
*/
initiartze_port{port_no)
| pt\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) */
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st op_nessage_age_ti mer (port_no);

stop_forward_del ay_ti ner(port_no);

stop_hol d_ti mer (port_no);

LOCAL AND METROPOLITAN AREA NETWORKS:

/* (8.8.1 d5) */
/* (8.8.1 d6) */

/* (8.8.1 d7) */

}
enabl e_port (port_no) /* (8.8.2) */
I nt port_no;
{
initialize port(port no);
port_state_sel ection(); /* (8.8.2 @)
}
di|sabl e_port (port_no) /*{(8. 8.
It 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-ten_titer(); /* (8.8.31i3) */
¢onfi g_bpdu_generation(); /* (8.8.3 i4) */
start_hello_tiner();
}
}

set _bridge_priority(new_bridge_id)
Identifier new_ bridge_id;

{

Bool ean root;

Int port_no;

root = root_bridge();
102
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/* (8.8.4 a) */
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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 ¢) */
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();
}
}
sgt_port_priority(port_no, new port_| /* (8.8.5) */
Int port_no;
Pgrt_id new port_id; /* (8.8.5 a) */
{
if (designated_po /* (8.8.5 h) */
{
port _inf or t\\no] . desj gnat ed\po I _id;
}
port _i nf o[ por ¥ i poyt _i d; /* (8.8.5 ¢) */
if (( i dg 8, bri /* (8.8.5 d) */
_no].port_id
_no] . desi gnat ed_port
{
become_desi gnat ed_port (port_no); /* (8.8.5 d1) */
poTt_State_serectiont), 77—1(8. 8.9 U2) 7
}
}
/*
*/
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();

port_state_sel ection();

enabl e_change_det ecti on( port_no)
I nt port_no;

LOCAL AND METROPOLITAN AREA NETWORKS:

/* (8.8.6 b) */
/* (8.8.6 c) */
/*
*/
/* (8.8.7) */

{

port _info[ port_no].change_detecti on_enabl ed = True;
}
di|sabl e_change_det ecti on(port _no)
It port_no;
{

port _info[ port_no].change_detecti on_enabl ed = Fal se;
}

/ *f* pseudo-i npl enent ati on-specific tiner runni ng supp

tilck()
Int port_no;
if (hello_tiner_expired())

{ hello_timer_expiry();

if (ten_timer_expired
ten_timer_expiry()y;

port_no <= No_of _ports;
£ (forward>el ay_ti ner_expi red(port_no))
{

forward_del ay_tiner_expiry(port_no);

port_no++)

port _no++)

H
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);

stlart _tcn_ti mer ()
{|ten_timer.value = (Time) Zero;
ten_tiner.active = True;

stlop_tcn_tiner()
ten_tiner.active = Fal se;

Bdol ean tcn_ti nmer_expired()

{|if (ten_timer.active && (++tcn_tiner.value >= bri

{ ten_timer.active = Fal se;
return(True);

return(Fal se);
stlart _t opol ogy_change_ti ner ()

{ | topol ogy_change_ti ner.yal ue
t opol ogy_change_ti mer ive

_changeNti nef . val ue
opol ogy_change_ti ne

= Fal se;
ret ur n(‘Fal se

stlartiaressage_age_ti mer(port_no, nessage_age)

| Nnt—port_no;

Ti me nessage_age;

{ message_age_tiner[port_no].value = nessage_age;
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 tiner[port nol. value = Zero:
forward_del ay_timer[port_no].active = True;

stlop_forward_del ay_ti mer(port_no)
Int port_no;
{ | forward_delay_tinmer[port_no].active = Fal se;

Bdol ean forward_del ay_ti mer_expired(port_no)
Int port_no;
{|if (forward_delay_tiner[port_no].active &

(++forward_del ay_tiner[port_no].val ue >
{ forward_del ay_ti mer[ port_no]
return(True);

}

return(Fal se);

stlart _hol d_t i ner ( por
Int port_no;

{ | hold_timer[pogt_
hol d_ti rrer_

{|if (hold_timer[port_no].active &&
(++hol d_tiner[port_no].value >= bridge_info.hold_tine))

1 ot u'_Li ||r;|[pU|L_||u].cu.livc —Fatse;
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 pecifies absolute maximum values for performance parameters. The ranges of applicable values are spéc—

ified to assist in the choice of operational values and to provide guidance to implement0

8.1L0.1 Requirements

Fqr correct operation, the parameters and configuration of Bridgesin the

— Bridges do not initiate reconfiguration if noneis needed. Thig aBridge\Protocol Messgge
is not timed out before its successor arrives, unless afail 3

—  Following reconfiguration, frames are not forwarded « 3 i 3| ogy; while frames t:rat
were initially forwarded on the previous active topo e StilN idged LAN. This ensutes

that frames are not duplicated.

—  Themaximum brigg N 1 imeé elapsing between reception and transm|s-
sion by a Bridge ofka forwg aMe ould otherwise exceed this limit being d|s-
carded.

—  The maximum BPDO\ transmi : The maximum delay prior to the transmission off a
Bridge oI Data Unjt O d to transmit such a BPDU arising, as specified in 8.7

—  The maximum.Messa \ t"overestimate that may be made to the value of the Mgs-

sor to the age of stored Bridge Protocol Message infornja

— , ( Overestimate 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

Table 8-2—Transit and transmission delays

Parameter Reco\r/T;Jngnded Gm
Maximum bridge transit delay 1.0 \ %\
maximum BPDU transmission delay 10 Lh)\\)
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

A|Bridge shall enforce the following relationshi

It is recommended that defé
ugs shown in Table 8-5the Values Being
Part is attached.

NOTE—The va @N
mended values and renges s

tolexert control over

Spanning Tree Algorithm timer values

\&mﬁ\%} Reggfn;mfcgﬁdeor Fixed value Range
EFridge HelloTi mw 20 — 1.0-10.0
Eisridge Max Age 20.0 — 6.0-40.0
éndge Forward Delay 15.0 — 4.0-30.0
Hold Time — 1.0 —

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

m II;IIIUIII VG:UCqJCbeICd ;II 8‘5
If the value of Path Cost can be set by management, the Bridge shall have the capabilit ke full range
of|values in the parameter ranges specified in Table 8-5, with a granularity of 1.
Table 8-5—Path Cost Parameter Valuyés
. Recommended | Reco M
Parameter | Link Speed value /\f;{%\ \ e
Path Cost 4 Mb/s 250 1 0—10\06\\1<@5%35
Path Cost 10 Mb/s 101 5 > 1-65 535
Path Cost 16 Mb/s 40-400 1-65 535
Path Cost 100 Mbl/s > 1 1060 1-65 535
Path Cost 1Gbls Q; \) 3-10 1-65 535
Path Co 1@ \J\ 15 1-65535
109
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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 numbe

nymbered from 1 to 8, where 1 is the low-order bit.

d.starting fren) 1
ard increasing in the order they are put into a Data Link Service Data Unit (DLSDU). R anoctet gre

When consecutive octets are used to represent a binary number, the lower octet ber B most signiffi-
cant value.

All Bridge Protocol Entities respect these bit and octet ordering conre 5, thus g\communicatigns
toltake place.

9.1.2 Components

A|Protocol Identifier is encoded in the initig octel S dard reserves a single Protogol
Identifier value. This standard places no furthe icti encoding, or use of BPDUs wjth
different values of the Protocol Identifier field, should ist, by other standard protocols.

BPDUs used by Bridge Prototal Entities i aring Tree Algorithm and Protocol specified|in
Clause 8 use the reserved ' g

Eqch BPDU compyrisesia fixed exs essential to the operation of the protocol. Each param-
eteris encoded@ 3 nehi edtength. The order of parametersin aBPDU is fixed.

prjse the same pa

A |Protocet-tdentifiershall be encoded in two octets.

9.pP.2Encoding of Protocol Version Identifiers

A Protocol Version Identifier shall be encoded in one octet. If two Protocol Version Identifiers areinterpreted
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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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 Identifiers

A
B

or

re

uni

ag

R.6 Encoding of Root Path Cost

idge I dentifiers may be numerically compared and the lesser number shall denote the
ority.

the octet (Bit 1) is assigned the value of the first bit of th
5igned the value of the second bit of the Brldge Ad ess

tets of the Bridge Address.

sented

9.

3 BPDU formats and parameters

9.3.1 Configuration BPDUs

Blidgc iddllil’id b;ld“ iJC CllbUduj [eN) b‘ig;ll UCLLELS, Ld.kdl WU TCUIESEl U dl'l unaiglluj IlJilIdly IILIIIIIUCI.
Bridge of the-higher

-
I

itlis

Dit

ixth

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:

Co
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Octet
Protocol Identifier 1
2
Protocol Version Identifier 3
BPDU Type 4
Flags 5
6
7
Root Identifier 8
9
10
11
12
13
7\
Root Path Cost
7
18
1

idge Iden

/2

&
% (\Wﬂfier)\/

e

ax Age

\/ Hello Time

Forward Delay

Figure 9-1—Configuration BPDU

parameters and format

23
24
25
26
27
28
29
30
31
32
33
34
35

0000 which |dent|f|e£the Spanning Tree Algorithm and Protocol asspeuﬂed in CI ause 8.
b) The Protocol Version Identifier is encoded in Octet 3 of the BPDU. It takes the value 0000 0000.
¢) 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).

9.8.2 Topology Change Notification BPDUs

The format of the Topology Change Notification BPDUs is shown in Figure 9-2
Change Notification BPDU shall contain the following parameters (8.5.2)

a) TheProtocol Identifier isencoded in Octets 1 and 2 of the BP 8 DO

b) The Protocol Version Identifier is encoded in Oc

c¢) The BPDU Type is encoded in
(where bit 8 is shown at the left

BPDU.
(N

2
( PrqtocokVersionddentifier 3
BPRU Type 4

€19-2—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

a)\¥ 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 al 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:

d)“¢Consequent changes to the Group filtering behavior of such Bridges.

10.2 Model of operation

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;
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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.

121 Drnpngnfinn of (?.rnnlr_\ l\/lnmhnrchip information

The Forwarding Process uses the Group Registration Entries in the Filtering Datab thatfrares
arp transmitted only through those Bridge Ports that are necessary in order to r which Grojp
members are attached. Figure 10-1 illustrates the Group Registration Entries ¢j i
Group.

SO T T Q\\A\\

Filtering Filtering Filteying ilterin
Database Database Databpas 7 Dat
N\

R S

N

D Applicant station that is not a member of Group M
>

Group Registration for Group M

Figure 10-1—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 IETE

MIAC Service users that are sources of MAC frames destined for the Group do not hg ster@smein-
bers of the Group themselves unless they also wish to receive frames transmitteddto the Group. & Dy
other sources.

10.2.2 Propagation of Group service requirement information

G ipn
in Xl
U 2 or
D or Afl Unregistered Groupg),
th JE)\ resk pation of that information pn
n : 3 i ault (Sroup filtering behavior of thgse
i i ntai it regdirements expressed by the reg|s-
tel i e
S8
N ce
requirement propagation / ng
bg i

19.2.

e
inthe Filtering Databases of the Bridges in the Bridged LAN. End sfa-
able to make use of the Group Membership information registered \ia
G ¢k of the set of Groups for which active members currently exist, and the
S8 s devices. This allows end stations that are sources of frames destined fof a
Gfoup to suippr e srhission of such frames, if their registered Group membership and Group servifce
re

S8

Ap
at

=
S
S
7]
=1
=
=

indicates that there are no valid recipients of those frames reachable via the LAN

NOQIE—=lneffect for the purposes of frame transmission the end station can be viewed asif it operatesasa elnnln Pbrt
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 LAN. 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 All Unregistered Groups. The circumstances under which these facilities might be used are further dis-
cussedin F3.

10.3.1 Definition of GARP protocol elements

10.3.1.1 Use of GIP Contexts by GMRP

19.3.1.

eXchanges, as follows:

a)
b)

10.3 Definition of the GMRP Application

GMRP, as defined in this standard, operates within the Base Spanning S N i 34)A
G|P Context identifier value of 0 shall be used to identify thi
Context is outside the scope of this standard.

109.3.1.2 GMRP Application address

The group MAC Address used as the destineti
shall be the GMRP Address identified in Table

IP

The Gr
The Service R

Hexadeu mal Representanon of a48-b|t MAC Addre$ (deflned in IEEE Std 802) as foIIows

a)

b)

Each two-digit hexadecima 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.

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 Grol Ips shall he encoded asthe value Q-
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
109.3.2.1 End system registration and de-registration

TIe GMRP Application element of a GARP Participant providesth and de-registia-

ion services defined in 6.6.7.1, as follows:

On receipt of a REGISTER_GROUP_M a
G|D_Join.request service primitive. The &ttribute & pe paramet he
Gfoup Attribute Type (10.3.1.3) and the attribute 5S

On receipt of a DEREGI a
G|D_Leaverequest servic& pri he
Gfoup Attribute Type (1Q.3.1:8 5S
pdrameter carried in th

On receipt of aR b a
G|D_Join. request ) by
Vif At 3. and the attribute value parameter carries the value of the
REQUIREMEN : ied i 8 | T

Oh regéipbef a RES _SERVICE_REQUIREMENT service primitive, the GMRP Participant issues a
G|D_Leae. i Aimitive. The attribute_type parameter of the request carries the value of the Sgr-
ViE i ent Atixibute Type (10.3.1.3) and the attribute value parameter carries the vaue of the
RE IFICATION parameter carried in the DEREGISTER_SERVICE _REQUIREMENT
prjmitive

=
d
NS
N
Py

ot $1 ol ot $ +
cyiotrativlt armu ucTroyiotrativir ©VCrito

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 aGID_Leave.indication whose attribute_type is equal to the value of the Group Attribute Type
or the Serwce ReqU| rement Attrlbute Type (10 3 1 3) the GM RP Appllcatl on element updates any Group

Dgtabase, then the indication isignored. If setting that Port to Filtering results
P('trt Map specified as Forwarding (i.e., al Group members are de-registered), t
Enftry is removed from the Filtering Database.

10.3.2.3 Administrative controls

The prowson of statlc control over the reg|strat|on state of \ 5 SOci i RP
: tipn
hdld in Static Filtering Entrles(791) If ng’ Static Fiff a
ti i i ni straki is
N
Theinitial state of the Perma j.e,t : i i ot
bgen otherwise configured ( X : bSS
specification of All Groups, S ‘ lry
w{ll have the effect of determi g iltefing behavior of all Ports of the Bridge to be For-
ward All Groups. it:: sase may be deleted or updated by management action
)‘I_'E—This s_peci e Q i _ ilter g Entry means that operation using Forward U_nr_egistered Grouyps

fmented, the Registrar Administrative Control parameters can pe
the management functionality defined in 14.7.

tatic control over the ability of Applicant state machines to participate in protogol

. 2.9.2). Where management capability is implemented, the Applicant Administrative
bntrol_parameterssan be applied and modified by means of the management functionality defined in 14.9.

10.3.3’Procedural model

Clauses 11 and 13 contain example “C” code descriptions 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.

ihg

ipn

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

r-
r_

in

ed

a
as
Filtér outgoi 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 filteripg
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)
conform to the operation of the Applicant state machine (12.8.1).

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”
code description is included in order to demonstrate the structure of GMRP, and to show that a reasonably
low overhead implementation can be constructed. The implementation has been designed with the intent of
Imizing 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).

Se
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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 ncl ude “gip.h”

[ KR Rk ok ek ok ek ke k k ek kR 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 K R R R R R R R R R R R R R R Rk R X kK RNk

* GVR : GARP MULTI CAST REG STRATI ON APPLI CATI ON : GARP ATTRI BUTES

LR R R R RS R R R RS E R E R SRR EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEES

*

tyjpedef enum {All _attributes, Legacy_attribute, Milticast_attribute
Attribute_type;

tylpedef enum {Forward_al |, Forward_unregistered} Legacy_e

t yjpedef enum {Nunber_of _| egacy_controls = 1};

R ]

* Also creates if
* of @ P (which

regi stration Database) and

* Ports a gat ¢ 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™i d pyovides the context for this instance of GWR

\X O.is taken to refer to the base LAN, i.e., the LAN as seen by
* 8022D priorto the invention of VLANs. This assunption may be subject
*» tdo/further 802.1 discussion.

bl ock, returning in i sSNiAstance if creation succeeds.

extern void gnr_destroy_gnr(void *gnr);
/*
* 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.

Newl y created ports are ‘connected’ for the purpose of GARP infornation
propagati on 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.

It is assumed that new ports will be ‘connected’ correctly before the

application continues. The rules for connection are not encoded within
GVR. They depend on the rel aying connectivity of the systemas a whol e,
and can be summarized as follows:

*/

extern void gnr_renoved_port(void *ny

[ Kk ko ko ok ok ok ok sk kK ok ok ok ok ok kK k ok ok ok kK K ok ok ok Rk Kk FEAIRK A IMF K, F Ak hkkkhkkkkkhkhkkkhkkkkkk k%

etern void gmﬁ' Oi

if (ny_gnr->vlian_id == Lan)

if stp_forwarding(port_no) gnr_connect_port(port_no);

}

else if vlan_forwarding(vlan_id, port_no)

{
}

gnr _connect _port (port_no);

As the systemcontinues to run it should invoke gm
and gnr_connect _port() as required to maintai

The system has renpved and des ' nction should

Attributes and Multicast Attributes.
he first few G D indexes, and give rise

Forward Unregistered are currently set (i.e.,
port), so the Filtering Database is in
node, and the only nmulticasts that are being

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

124

— tere 15 1o per port SettT ng Wi T TTeans pernave as uclh dul t nmoac.

2. Forward Unregistered is currently set, but Forward All is not.
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 behavior can be used to avoid tenporary filtering
* glitches.

ition

ex

ex

exX

* 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
port can cause it to be filtered on that other port. This is

*

EE

* be called as a consequence of the G P propagation of the
* attribute (multicast address).
*/

tern 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);

tern~void gnr_tx(void *nmy_gnr, void *ny_port);
/*

*VTransmit a pdu for this instance of GWR

*/

#endif /* gnmr_h__ */

11.2.2 gmd.h

/ *
#i

grd. h */
fndef 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 GWD, allocating space for up to max_nulticasts
* MAC addresses.

* Returns True if the creation succeeded together with a pointer to the
* GVD i nformation.
*/

extern void gnd_destroy_gnd(void *gnd);

/*

* Destroys the instance of gnd, releasing previously allocg
* control space.
*/

ext ern Bool ean gnd_find_entry(
ext ern Bool ean gnd_create_entry(void
ext ern Bool ean gnd_del ete_entry(void *m

ext ern Bool ean gnd_get _k ndex, Mac_address *key);

#gndif /* gmd_h__ */

11.2.3 gmf.h Q

/¥ gnf.h */
#iff ndef gnf_h_\
#define g

kR

#ifncl ud
#ifncl
#ifncl ude

T A R

*| GVF SSCGARP MULW CAST REG STRATI ON APPLI CATI ON PDU FORMATTI NG

LR R RS R R R R R R R R R R RS R R R E RS EEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEES]

*

R R R R R R R

typedef struct

{ 7=
* 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;

} |Gf _nsg;

extern void gnf _rdmsg_init(Pdu *pdu, Gif **gnf);

etern void gnf _wrnsg_init(Grf *gnf, Pdu *pdu, int vl iNd)
ext ern Bool ean gnf _rdnsg( Grf *gnf,
exlt ern Bool ean gnf _wrnsg( Gnrf *gnf,

#gndif /* gnf_h__ */

11.2.4 fdb.h §>
/* fdb. h */

#iff ndef fdb_h

#define fdb_h

#i

extern~void fdb_filter(unsigned vlan_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 nclude “gip.h”
#i nclude “garp.h”
#i ncl ude “gnd. h”

#ilncl ude “gnf.h”
#ijncl ude “fdb. h”

[ X ke ke sk ke ko ke k kR Kk ok K Kk kR ok K Rk kR kR kR Rk R kK kR Kk kK kK

* GWR : GARP MULTI CAST REG STRATI ON APPLI CATI ON : | MPLEMENTATI ON 'S
LR R SRR ERE RS S EEEEEEEEEEREEEEEEEEEEEEEREEEEEREEEEEEEREEEEEEERERERYNEE]
i/l
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};

A A EEEREEEEEEREEEEEEEEEEEEEEEEVER *******@-**** * ok ok ok ok ok ok ok ok ok ok ok

* GVR : GARP MULTI CAST REG STRATI ONNAPPL CREAYI ON, DESTRUCTI ON

LR EEEEEEEEEEEEEEEEEEEEEEEREEEEEESEEEEELEEEELEED S R RS REEES EEEEEEEEEEEESESEEE]
*/
typedef struct /* Gm */
Garp g;
unsigned vlan_igd
voi d
unsi gned nuni

unsi gned

Bdol ean™g g_gn t process_id, unsigned vlan_id, void **gnr)

*/
Gn-¥ny_gnr;

1€/(! sysmal | oc(si zeof (Gw), &ny_gnr))

goto gnT_Ccreation_fart ure,

ny_gnr->g. process_id = process_id;
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 (!gnd_create_gnd(Max_mul ticasts, &my_gnr->gnd))
goto gnd_creation_failure;

ANSI/IEEE Std 802.1D, 1998 Edition

an
gi

nmy_gnr - >nunber _of _gnd_entries
ny_gnt - >l ast _gnd_used_pl usl

Max_mul ti casts;
0;

*gnr = my_gnr; return(True);
[d_creation_failure: gip_destroy_gip(ny_gnr->g.gip);
p_creation_failure: sysfree(my_gnr);
r_creation_failure: return(Fal se);

id gm_destroy_gnr (G *my_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,

/*
* Provi de any

* attribut fron
*/ < >

id gmr_renove ) nt port_no)

egacy control or nulticast
& new port.

cl eanup or nmanagenent alert functions for the

% %k k Kk K FHed k Kk Kk k ok Kk Khkhkhkkhkhkkhhkhhhhhkhhkhhhhhkhhkhhhhhkhhkhhkkhkhkhkhhkkhkkhkkk k%

GVR../ GARP MULTI CAST REG STRATI ON APPLI CATION : JO N, LEAVE | NDI CATI ONS

ok Rk Fhkxkkkhkhkhkhkhkhkhkhkhhkhkhkhkhkhhkhkhkhhkhhkhhkhkhkhhkhkhkhhkhkhkhkhkhkhkkhkkhkkk k%

Vo

{

Co

T

id gm_join_indication(Gmr *ny_gnmr, Gd *ny_port, unsigned joining_gid_index)
/*

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

-~

pyright © 1998 IEEE. All rights reserved.
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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_i ndex = 0; gid_index = gnd_i ndex + 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 */
{
LY O}
vdid gnr_j oi nﬁ}p 8 X Ghid *ny_port, unsigned joining_gid_index)
{7~
*/
unsi gned
Mac_addqr ess
i 4 >= Nunber _of _| egacy_control s)
{r=
lgid2registered_here(ny_port, Forward_all))
&& (gMd_registered_here(ny_port, Forward_unregistered))
&& (! gid_registered_here(ny_port, joining_gid_index)))
{
g dex = Of T Mg_gi d_T TdeX - INUMper _of _t €gacy_COontrots;
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);
if ( (leaving_gid_index == Forward_al |)
1] ( (! mode_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 Atgri
gmd_i ndex =

G d *nmy_port, unsigned | eaving_gid_index)

(!gVd_regi stered_here(my_port, Forward_all))
&& (gid_registered_here(ny_port, Forward_unregistered))
&& ('gid_registered_here(ny_port, |eaving_gid_index)))

gnd_i ndex = | eaving_gid_index - Nunber_of | egacy_controls;
gnd_get _key(ny_gnr->gnd, gnd_i ndex, &key);

fdb_forward(my_gnr->vlan_id, ny_port->port_no, key);

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
* messages 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 tinme, and, if it succeeds, waits for a few LeaveAll
* times before switching Forward_all back to Nornal _registration.

stlatic void gnr_rcv_msg(Gw *nmy_gnr, Gd *nmy_port, Gif_mnsg *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
* ¢ waechine 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

Onva“shared™edi um Leave and Enpty will not give rise to indications

* Nmredi atel y. However, this routine does test for and propagate

*ALeave indications so that it can be used unchanged with a point-to-point
protocor ermnancerernt .

*

*/

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 ( (msg->event == G d_rcv_j0inin)
|| (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);
Por 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);

[ Kx ok kxR KE Rk ok ok ok k% Khkhkhkkhkhkkhhkhhhhhkhhkhhhhhkhhkhhhhhkhhkhhkkhkhkhkhhkkhkkhkkk k%

*| GVR..) GARP MULTI CAST REG STRATI ON APPLI CATI ON : TRANSM T PROCESSI NG

Kok RE Kk kkkkhhkkhhkhhkkhhhhhkhhkhhhkhhkhhkhhkkhhkhhkhhkhhkhhkhhkhhkhkhkhhkkhkkhkkkk k%

T

static void gnr_tx_msg(Gw *ny_gnr, unsigned gid_index, Gif_nsg *nsg)
{

unsi gned gnd_i ndex;

if (msg->event == G d_tx_|eaveall)
{
nsg->attribute = Al _attributes;
}
else if (gid_index == Forward_all)
{
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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);

vdid gm_tx(Gm *ny_gmr, Gd *ny_port)
{|/

* 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 cak,
}
} 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
are associated with those val ues when registered, are specific to the operation of the GARP Application con-
cerned.

occurs only if all GARP Participants connected|to
Rarticipant associated with the Port itself) withdraw the

Bridged LAN, r%ultmg from a smgle end station declari ng that Attribute value. The dlagram 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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The registration o

LAN 1 4
A 4 y A 4
a A a a
A A a A A

A

LAN 2 LAN 3 LAN 4
A 4 A 4
A
la]
A 4 A 4
A a

= Bridge I:I =End s

a = Registration of Attribute value A

— Direction of propagation of the d

b set of Ports tha

nd

at
e
nd

actlve topol ogy that contains one or more GARP Part|C| pants that have declared that Attri bute 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
LAN 2 LAN 3 LAN 4
A 4 A 4 A 4
A A

T(T a
ti abi it at
e Sterd i aly good candidates for the use of GARP. For example] if
th i Figtice Address that carries the semantics “I wish to receive detail s|of
th e ' i ed desirable for those results to be sent only to the subset|of
th i \ fons that have declared Attribute A, then an end station that has
th ivailal e cc ve presence or absence of aregistration for A on its Port as an indication|of
w R p e
re

In P operates only when the Bridge Filtering Mode is set to Extended Filtering Modle.

B : 9
Miode, @etransparent with respect to GARP protocol exchanges, and forward GARP PDUs on all Ports that
arpitvEorwarding. Similarly, Bridges that do not implement a given GARP Application are transparent|to
G .

RBP nratacal avehananc doctinad far that A il aot A
T ProtCoOr CAC TNy tS OCtTICOTOtriar 7y Pt catror.

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 A

LAN 2 LAN 3 LAN 4
A 4 A 4
A A A A A
La]
v

J A

= Bridge l:’ = End station

a = Registration of Attribute value A

gnd

A, 'set of one or more Attribute types that are used by the Application;
The set of vaI ues that each Attrl bute type can carry

d The group MAC Address used to exchange GARP PDUs between GARRP 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-
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12.3.
A

Fi

pant;

tration state (R

o T T — 1 M oD b ]
| GARP Participant | | GARP Participant | | GARP Participant |
I GARP I I GARP | I GARP | |
| Application | I Application | | Application |
GIP
| GID \ i i / GID | I GID I
I I I | | I
I___/_'____I L___'_\___, L__i___l
.3 '}
LLC LLC
4 A |
\ MAC Relay Entity /

| Frame | | Frame | Frame || Frame
Receptlon Transm|SS|on Recepnon Transmlssmn

d) The service pri mitives available to users of GlLD

The statexnachines that represent the current declaration state (A pplicant state machines) and reg|s-
egistrar state machines) for each attribute value associated with the GARP Partigi-

fons. The service offered to the Applicatipn
itives described in 12.3.2.

12.3.2.1 Declarations

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)

Copyright © 1998 IEEE. All rights reserved.
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GID
| Attribute n state:
| Attribute n-1 state:
| Attribute n-2 state:
| Attribute ... state:
| Attribute ... state:
Attribute C state:
L _Aubie sl
| ALTUULT D StdltT. J :
Attribute A state: J
Applicant Registrar N
State State T
Machine Machine
G|D determinesthe action to betakenonr B primitives i t
stIIefor the Attribute concerned, and the acti ofine 2 QF
tign Table (Table 12-3). The new state so dete at
Aftribute.
G|D Requests can be gener, p-
adation function.
12.3.2.2 Registratio
Two primitives arzd i e GID service to indicate to its users that a given Attribdte
vdue has been registel i i ol
the LAN segmerf to Wh i ¢hed, as follows:
te type, attribute_value)
on (attribute_type, attribute_value)
G|D determines the actfon to be taken on receipt of registration and de-registration information contained|in
GARPPDUs in accordance with the current Registrar state for the Attribute concerned, and the actipn
ddfined for that state and event in the Registrar State Transition Table (Table 12-4). The new state so detér-

nadic recarded in tha Reaictrar ctatavariahla far that Attrilyita
HEG+SHEecoraeaHIHE-~<EgHSHaStatte-YaHaRreHoHdttHBUe:

GID Indications are received by both the GARP Application and the GARP Information Propagation func-
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.

140
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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.

forwarding Ports:

¢) If aPortisadded to the set of Portsthat arein a Forwarding
tered an attrlbute (a GID_Jaoin. |nd|cat|on has occurred

S
ipn
D
d) y
| -
S)

12.3.4 GARP Informatio

Fqr agiven Port of aG
GARP Participant can exi
stpod by that Bri
(714) that appli

ddfines a subset of thé

a
Propagation Context (GIP Context) that is undér-
pof the Ports of the Bridge that form the active topolopy
is defined relative to some other active topology, apd

A t defined by the active topology formed by the operation of

ocol (Clause 8). For this GIP Context, the active topology within a gi

lications, or for extension to the existing functionality of GMRP. In particular, this flexibility has been included]in
orfler/toallow 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 Sp:
ning 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

GARP and its associated algorithms operate in order to establish, maintain, and dissolyeA

atfached to the LAN. In order to perform this function, the protocol and its assogi
folowing requirements, which are addressed in the subclauses indicated. ¥

include the requirements of Applicant and Registrar behavior, error recove
mpnce, scalability, backwards compatibility with non-GARP aware devi
Bridges, end stations and the network:

a)
b)

c)
d)

€)

f)

iHering Services and some Bridges that support both Basic Filtering Services ahd
Filtering Services (12.5, 12.8.1, 12.10, 12.8.2, 12.8.3, and F.2).
j) The‘communications bandwidth consumed on any particular LAN segment by Applicants and Rgg-
istrars in the PDU exchanges associated with the protocol will be a small percentage of the tojal
available bandwidth, and independent of the total traffic supported by the Bridged LAN. The barjd-
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
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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;

b) The transmission and reception of GARP PDUs between GARP Participants, formatted as defined
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 LL C Address assignment for the Span-
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;

d) 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{ \\\ \Q>1\-8t{cz-oo-oc»21
N Rﬁ:{/;!\ )\/01-80-C2-00-0022
\/3 Ré«@\> 01-80-C2-00-00-23
\5&@ 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
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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\s requireg
formance to the set of GARP Applications supported by that implengéntatiQ

Injthe following description,
ogy for the GIP context.

17

ut

e$ other Participants sending two Join messages, it does not need to send a Jgi
messageN order to participate in the declaration concerned;
€) AnApplicant that wishes to withdraw a declaration need only send a single Leave message; it gan
then forget all about the registration concerned. Thereis no need for it to confirm that de-registratipn

hastaken pl ace asother Partici pants may. wish tomaintain the rmdidrr-frinn themselves.

f)  Missing or spuriously continued registrations that arise from multiple lost messages are cleared up
by a periodic mechanism that sends LeaveAll messages. A LeaveAll message declares that 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- beAppllcants may aso need to know if there are other Appl|cants maklng the same

The protocol has therefore been based on the general design principre

LInicate their current state, rather than send directions. Four A

ti¢i pants that_iaveumage the declaration).”

TI;protocol makes good use of the distinction between JoinEmpty and Joinln messages, and between
L

cda Id EI 1 Ipty
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 Reqistrar 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) To ensure that this Participant’s declarations are registered by other R

b)

tolbe very simple.

12.7.4 Registrar behavior

S

—_

While the Registrar does not send messages, it affects the type of Join message sent by the Applicant. If the
Registrar isIN, aJoinlnis 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 of attributes can be packed into asingle PDU.

If fa JoinEmpty, 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

Expressing protocol behavior in terms of counter and flag variables i 8 if
erfabling thorough analysis and maximizing implementation flexibifity a : nt

or}, the values assigned to the join message count are given state ha

b) A or Anxious equates to my_join |
have registered this Attribute value.

c¢) Qor Quiet equatesto my_join_msgs = 2@ Ga
13

Attribute values (e.g., in the case of the GMRP Appliga-
tions that implement source pruning for transmission), need|to

&)
state maintained for a given Attribute value, both Applicant apd

12.7.5.3<Active and’Passive Members

The'eonhcept of Active and Passive Membersis introduced to permit the minimum number of messages to pe
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.

If an Active Member receives a Leave or LeaveAll message, it becomes a Passive Member.

12.7.5.4 Receiving a Leave

f Iovvlng effect on other Members. First, it will causethemto reglster that Attribi
tolbecome Very Anxious themselvesif they wish to continue to be Members,an
dJe to asingle packet loss following a L eave.

ApApplicant that is an Observer has to prompt other Membeé
Alfurther (sub) stateis added to the Very Anxious, Anxigus

— L or Leaving, which records the pe

12.7.5.5 Leaving

AnActive Member hasto s&
uged to record that fact.

12.7.5.6 Appli

The following matti
member, QO for

N Very Anxious Anxious | Quiet Leaving
k\gﬂve Member VA AA QA LA
Passive M ember VP AP QP

Qhbserver \VQ AQ QQ LQ

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

Itfis possible to simplify the GARP Participant in circumstances where the Partigipa
dgclarations; for example, as might be required in an end station implementing
repeive group addressed frames, via GMRP (Clause 10), but that does not gpe

ar|d therefore does not need to implement source pruning. Such a Participa

|afations made by other Participants (i.e., it does not need to impl 3
ng

a)

b) s

c)
d)

ipa Leave messages. The result is the simplest possible Applicant state machipe
he operation of the full GARP Participant.

TTe operation of the Simple Applicant state machineis 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:

rXXX receive PDU XXX

SXXX send PDU XXX

RegXXX GID service request XXX
IndXXX GID serviceindication XXX

The following abbreviations are used in the state machine descriptions. For a form inition ofCtheir
ing, see 12.10:

receive Join In message
oinEmpty receive Join Empty message

mpty receive Empty message

eaveln receive Leave In message

eaveEmpty receive Leave Empty message

weAll receive or send a LeaveAll message

send Join In message if Registrar state = 11X
send Join In message
send Empty message
send Leave Empty mess&
send Leave All message

pty message

er

A timer is said to be running if the most recent action to be performed upon it was a start orl 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 Leaving

IN In

M- Emphy

Applicant states

VA Very anxious, active member
AR 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

AD

Qp

LD

Very anxious, observer

Anxious, observer

Quiet, observer

Leaving, observer
Simple Applicant states

Y Very anxious
A Anxious

Q Quiet Q

; , inreal implementations of GARRP, it is likely that the range of possible Attribute valuegin
some Applications Will_pfeclude this, and the implementation will limit the state to those Attribute values in which the
Pgrticipant has an immediate interest, either as a Member or as a likely future Member.

The detaiTed operation of this State machine 1S described In Table 12-3. The staie trangtions shown handle
the possibilities 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
\Y

AA QA VO | AA QA o}
TJomim JAVAY QA QA | LA AP QP QP AU | QU | QU | ACD
rJoinEmpty VA VA VA | VO VP VP VP | VO (VO \Q VO
- rEmpty VA VA | VA | LA | VP VP | VP /%§>\ V&\\Q \Q
z
] \,(
E rLeaveln VA VA VA LA VP VP /VF\ O\ @ \L% @)
rLeaveEmpty | VP VP | VP | VO | VP Xﬁ\ P @ fg 0 | VO
L eaveAll VP VP | VP | VO VF/"W\ VP &\ \L,cf LO | VO
RegJoin X- X | x| VA | _ % Qx- \< | AP | P | vp
€q a N Q
RegL eave LA LA /LX\ (\ \ %) ( A&\) RQ/ x| x| x|
N i icant, i ionj i Ntai nMpossi ble values of all Attribute types
th , . > . . : e o
Attribute values in someAppllcanonstI prec det i i il limi i Ete
vgues in which the Participan a2 i i i at
other Participants have registe
The detailed opergtion ©
17
Als . . S| Dy
th chineal'so gé te LeayeAll events against al the Applicant and Registrar state machines asgo-
Ci ith t i and\Rdrt; hence, LeaveAll generation is treated by those state machines in the

12.8:4Combined Applicant/Registrar state machine

Table 12-6 shows al the reachable states, with cells containing the joint state names, Applicant.Registrar,
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
IN
TJOMEMPTY TN SIOp feavetmer | IndJomn
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')
Y O/
| N _fhend
leavetimer! - gL -X-
T

Table 1 -SWable

M & \ Active Passive
tr itPRU! sLeaveAll -X-
Passive

Lw Start leavealltimer | Startleavealltimer

Passive Passive

Malltimer! Start leavealltimer | Start leavealltimer
Active Active

T Ee >

(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
= = c w S & g = 3 -
g & S = w § z 8 g 8
LI S N L

VAMT -X- AAMT | AA.IN | VA.IN VAMT | VEMT | VPMT -X- LA.MT]

VA.LV VAMT | AALV | AAIN | VAIN | VALV VPLV VPLV '\( - EALV

VA.IN -X- AAIN | AAIN | VALN VA.IN VPLV VR - bA>IN

AAMT x- QAMT | QA.IN | VAIN | VAMT VP.MT/VR@\ \ DKM

N
AALV | AAMT | QALLV | QAN | VAIIN | VALV V* X&- LA.LV

@\ P
AA.IN X- QAIN | QAIN | VAN VA.IP}/W VALY - LA.IN

QAMT -X- — QA.IN | VA.IN A’«Q'/ >7PW VP%‘/ -X- LA.MT

QA.LV | QAMT — QA.l W \\/A@V (VF’.(&) 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~
i)

LALV | LAMT gQI}\(LA.IN \QN LW LALV | VOLV | VALV X-
N
| LAIN - L\@Q\ L)SQ\I \N“L/AJN LALV | VOLV | VA.N X-
2
% vemT @ 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 V\F - — ACIN | VOIN | VOMT | LOMT | LOMT | VPMT -X-
YO.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 /{
e

VA | A A | QA | LA | VP | AP | QP

transmit- sJI] | sJI] | -x- | sLE | 1] | sTI]

POUI | AA | QA VO | AA %\X A

QA | QA | LA | APTOR QR Q0’| Qo

VA | VA | VO QP />/P Vo | Vo
Y N

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

§ SIS

rJoinEmpty

rEmpty

rLeaveln

EVENT

rLeave-

Empty/\

VP | VP | VO | VO | VO

VP | AP | QP

K| X | X

AA
VA
VA
VA
VP \%
PR
L eaveAll N VP b& VO
. N e
L
tic

ntains a single instance of the Simple Applicant state machine for egch

The detaileg-operation\of this state machine is described in Table 12-9. The state transitions shown hanil:
the possibilities ofregéiving either Leave In or Leave Empty messages, however, only Leave Empty m
es.are generated by the state machine.

12.9 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 &\

AL

12.9.1 Registrar Admini
a) Normal Registrati

b) Registratign Fi
State. Q
Registrati

Y

NOTE-The Registrar Administrative Controls are realized by means of the contents of the Port Map parameters|of
stat |c entrleﬁ in the F|Iter|ng Database for all GARP applications. In the case of GM RP the statlc entnes concerned are

means of the management operatlons defined in 14.7. In the absence of such control |nformat|on for agiven attri bute 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.

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

It¢ms 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

a per-Port, per-GARP Participant b

transmitPDU! events that are applied toa{)e
ed by JoinTime, as defined in Table 12-

e pexiod of time that the Registrar State Machine will wait|in
inetance of the timer isrequired for each state machine tl&j{t

&, leaved ltimer, controls the frequency with which the Leave All state machipe

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, LegveAll Timeis defined in Table 12-10.

12.10:3Protocol event definitions

Unless stated otherwise in these event definitions, GARP PDU reception in a Bridge can occur through al
Ports of a Bridge, and events generated as a result of such reception affect only those state 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 rJoinln
For an instance of the combined Applicant/Registrar state machine, the Applicant Only state machine, or the

Simple Applicant state machine, the rloinln event is deemed to have occurred if a GARP PDU (12 11) is
repeived, and the following conditions are true:

a) The PDU was addressed to the GARP Application address (Table 12-1) Q . Icatipn
associated with the state machine

b) i h the
state machine;

C) In

12.10.3.4 rJoinEmpty

Simple Applicant state machine, the rJoing A1)

a)
b) The PDU contains@ Messa XN in Attribute Type is the type associated with the

c) TheMessage cQ

event, angthe A
12.10.3.5 rEmpt

he Attribute Event (12.11.2.4) specifies the JoinEmgty
equal to the value associated with the state machine.

Fqr an mstance ok the Registrar state machine, the Applicant Only state machine, or the
Si is
re

bn

State machine;
c)"¢ The Message contains an Attribute in which the Attribute Event (12 11.2.4) specn‘leﬁ the Emp ty

ot el dla o A dbei by b o\ /ol (1214 2.0\ ¢ | +h 1 atacanth -tk
UVClII., aiuata ICI"‘\I.I.IIUUI.U VQIUC \1&.1L1.2.U) IQWUQI L\.I aic VQIUC ASSUUTALTU VVII.II o IUO\.(JI.UIIIG\JI IIIIC

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
Simpl eAppllcant state machl ne, the rLeaveEmpty event is deemed to have occurred if a GARP PDU (12.11)

wead ol tha fall o ditiona - arate
|S \.,\.'\.,lvuu,ullu I.II\.'IUIIUVVIIIU COREHHORS-are-trHe:

& The PDU was addressed to the GARP Application address (Table 12-1) of tte
associ ated with the state machine;

GARPApplicatipn

b) The PDU contains a Message (12.11.1) in which the Attribute Typeis th the
state machine;

c) The Message contains an Attribute in which the Attribute Eve | e
Empty event, and the Attribute Value (12.11.2.6) is equal # SOCi & 'th the stgte
machine.

12.10.3.8 LeaveAll

gve

ES-

a I eaveAlMttribute for' each Attribute Type supported by the Application concerned.

12103 9 leavetimer!

For an instance of the combined Applicant/Registrar state machine, the leavetimer! event is deemed to have
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
rt isin the Forwarding state.
12.10.4.1 -x-

NP action is taken.

12.10.4.2 sJ[E, 1], sJ[I]

A|GARP PDU, formatted as defined in 12.11.1, istrans

a) Attribute Type (12.11.2.2) that specifies
b) to
or
pr theMT szate) and an Attribute Value equal to the
The PDU shall betranski ' he.des |n' gn MAC Address, the GARP Application address of the
GARP Appli { i p
12.10.4.3 sE

to

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
TNEATIFIOUTE Type concerned,

b) TheMessage contains aLeaveAll Attribute (12.11.1.2).

Registrar state machine, the Applicant Only state machine and the&imple A
ated with the GARP Application.

12.10.4.6 Start leavetimer

Causes leavetimer to be started, in accorda
12.10.4.7 Stop leavetimer
Cguses leavetimer to be stopp

12

the IndJain sction cariges'a GID Join.indication primitive to be issued to the GID Service User, indicati
the Atfribute, o ponding to the state machine concerned.

12.10.4.10/Intl_eave

hen,an/instance of the Registrar state machine makes a transition from the LV state to the MT state, the
Indleave action causes a GID Leave.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.

ed

When consecutiye Ogtetsy
cgnt value.

W D -
lo}
a) e top of the page, higher numbered octets being towards the bottom;
b) 8 octet appears on a given line, octets are shown with the lowest numbered ocfet
admbered octets being to the right;
c)  Within anoctet) bits are shown with bit 8 to the left and bit 1 to the right.

12.14.2:2 Structure definition

A Protocol Identifier shall be encoded in the initial octets of all GARP PDUs. This standard reserves asingle
Protocol Identifier value to identify the Generic Attribute Registration Protocol. GARP PDUs operating the
Protocol specified in this Clause carry this reserved 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:

GARP PDU ::= Protocol 1D, Message {, Message}, End Mark
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
fiedin 12.11.2.

Figure 12-6 illustrates the str

ed in this structure definition, shall be encoded as spegi-

GARP PDU and its components.

ct

N

ﬁ’(otd‘c;&llb | M@ssage 1| | Message N| End Mark GARP PDU structure
octet #

1 2 N
| Attribute Type | Attribute List| Message structure
Octet#
1 N
| Attribute 1 | - | Attribute N | End Mark | Attribute 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.

12.11.2.2 Encoding of Attribute Type

A Attribute Type shall be encoded as a single octet, taken to represent an unsigned binary numbersThe
A

13
A

to| i of
A

13

A
pg

12.11.2.5'Encoding of LeaveAll Event

A LeaveAll Event shall be encoded as a single octet, taken to represent an unsigned binary number. The per-
mitted values and meanings of LeaveAll 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.

FLlrther values of End Mark are reserved and shall not be used.

NOTE—As defined by the GARP PDU structure definition in 12.11.1, if the end of the GARP PD nis
isfaken to be an End Mark from the point of view of processing the PDU contents.

12.11.3 Packing and parsing GARP PDUs

The use of the End Mark (12.11.2.7) to signal the end of an AttributgLis R hd
th th
fo

12.11.3.1 Packing

pa at

thht time. The following cases can occur:

a The PDU has suffigient\oo pbe
packed. In this ca psequent PDUs are transmitted when there are
further Attributesto tra

b) The PDUAas e 0UQ C afirst N Attributes that require to be transmitted at that
time to ¢ i§ cax ' a
subsequentPP

e first N Attributes that require to be transmitted at that time to pe
K the PDU istoo small for Attribute N+1, so the last few octets|of
encoding of Attribute N+1. In this case, the PDU can be transmitted asit s,

prpcessterminates because the end of the PDU is reached, then the end of the PDU is taken to signal termi
nadtienvboth 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 of the PDU 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)

b)

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.

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

C

NOTE—The default values fo
atg¢ choice, made in theint

12.12.2Timerr

The
GT\RP timers may be modified on a per-Port basis by means of the man
ause 14.

RN
Puanas frupigads )
JoinTime /\(\\//zgf\\/ \
o SN S

LeaveAllTime ( \1000
YN

Py -

olu

), JoinTime should be chosen such that at least two JoinTimes can occur within the value |of
| eaveTime being used on the | AN segment. This ensures that after a | eave or | eaveAll message
has been issued, the Applicants can re-Join before a further Leave is issued;

b) LeaveAllTime should be larger than the value of LeaveTime being used on the LAN segment. In

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
P

Aj B

Figure 12-7—GARP timing relationships

12.13 Procedural model

ause 13 contains an example “C” code description of GARP.

12.14 Interoperability considerations

i€ipants concerned are all attach
, if aset of GARP Participants commu

es via an intervening Brldge that does ot i entc thet GARP application (or does not implem
GARP at al), the sequentialjtirconstraiats e 7. 7 3areinsufficient to guarantee the correct opej
€eCl Ci

ti n of the GARP protocol: In org 8. Ca[r

If GARP PD 2
being forw. 3is recgived on Port Y for forwarding on Port Z, then forwarding
B cannot preced 3

CQ

des

re
ed
i-
t
a

Fi-
a
e
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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
reasonably low-cost implementation can be constructed. The implementation has been designed with the

intent of maximizing clarity and generality, not for compactness.

TlLe 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).

clause) aspects of the implementation gives a clear illustration of
menting, by means of in-line comments.

NOTE—The code shown is based on the functionality and st
fof the Applicant Only Participant and Simple ici
digcussed in 12.7.7 and 12.7.8.

The separation shown between the application dependent (Clause 11)

on of the functionality shown,

GARP Participant; cd
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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 : GENERI C ATTRI BUTE REG STRATI ON PROTOCOL : COVMON APPLI CATI ON ELEMENTS

L R R R R R xR

*

tylpedef 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);

void (*added_port _fn)( void *, int port_no);
yoi'd (*renmoved_port _fn)( void *, int port_no);
} Garp;

#endif /* garp_h__ */

13.2.2 gid.h
/* gid.h */

#ifndef gid_h__
#define gid_h__

Copyright © 1998 IEEE. All rights reserved.
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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 reqgistration operates over physical ports to

*| offer one (or zero) logical ports per physical port per VLAN, an instance
*| of the Miulticast registration operates either over physical ports or
*I the | ogical ports of a VLAN, depending on whether the registration is
*| the scope of a VLAN or not].

*I 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 singhke mu
*| address —join and | eave indications occur for individua i

* attribute’s G D index is the same
*| i nstance.

*| The point of operating a single G D\
*I machines is to allow there to be g

* G D : GARP | NFORNA

Kk Kk ko ok ok ok ok ok ok ok K NK K K
*

ty

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

unsi.gned applicant : 5; /* : Applicant_states */

UNSTgned Tegi strar — 5, 1+ . Registrar_states 7
} G d_machi ne;

[ 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 : Major state : Very anxi ous, Anxious, Quiet, Leaving
*

* Current participation : Active, Passive

*

* Managenent controls : Normal , No protocol

*

* Registrar : Major state : In, Leave, Enpty

*

* Managenent controls : Normal registration,

* Regi stration fixed,

* Regi stration forbidden

*with a struct defined to return the current state (caller supplies by
*| ref erence).
*/

t yjpedef enum {Very_anxi ous, Anxious, Quiet, Leaving} G d_applicant
tylpedef enum {Normal, No_protocol} G d_applicant_ngt;
tyjpedef enum {In, Leave, Enpty} G d_regi spfea

tylpedef enum {Normal _registration, Registration_fixed, Registfatio
} G d_regist har _
tylpedef 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;

TR AR R R R R NS

*|
* A conpl et e D
*I wi thout rew\¥ing the spectrum woul d have been one

*| set of events : v a set of receive indications, a
*| set of user ¢ ) parate transition tables for each.

*| Event dg ith S dered in an attenpt not to waste space in
* transi tNon t ack switch cases together
*/
t yjped
G d_null/ _leaveenpty, G d_rcv_|leavein, Gd_rcv_enpty,
G d-KCV_j oi nenpty, G d_rcv_joinin,
G d_join, Gd_leave,
G.d_nor nmal _operation, G d_no_protocol,
G O_Tor e _TegrStrati o, G d_ i X_Tegistration, & o_forprd_regrstratiom,
G d_rcv_leaveall, Gd_rcv_|leaveall _range,
G d_tx_|l eaveenpty, G d_tx_leavein, Gd_tx_enpty, G d_tx_joinenpty,
Gd_tx_joinin, Gd_tx_leaveall, Gd_tx_|leaveall _range
} G d_event;

enum { Nurmber _of _gid_rcv_events = (Gd_rcv_joinin + 1),
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_defaul t _| eave_tine 600}; /* mlliseconds */
enum { G d_defaul t _hol d_tine 100}; /* nmilliseconds */
enum{G d | eaveall count 4} ;

enum {G d_defaul t _| eaveal | _tine 10000}; /* nmiliiseconds */

[ KPR K Rk ek ok ke kK ok kR kR ok ok kK kR kK Rk kR ok ok Rk kR kR R R kR kR R Rk ok kK ok

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : PROTOCOL | NSTANCES

L R e R X

*/

* kR

tylpedef 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 iAfi 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 € N 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
*only if W& ena i 3 .N\The G D control block definition is

€d port [is_connected is true (set)]

shared to 4 A A hese fields.

G ds a whol e may be enabl ed or disabled : the
ecoihded here in case received PDUs or other events

soltcit fu
*\nedi um

her Joins fromother potential menbers attached to the shared

me Contror orock prUViues d SCrat chnpad 1 or recuruing dbliUHb
* arising from d D machi ne processing during this invocation of GD
* (*invocation” meaning when GARP runs, e.g., when a received packet is
* 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 timer 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 or ratt 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 : W ise be required to store the

* maxi mum Ruhhe ) spesjfied at G D creation. This allows
) ) SLM 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

Copyright © 1998 IEEE. All rights reserved.

173


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

ISO/IEC 15802-3: 1998(E)

ANSV/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:
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;
int | eave tineout 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 | NFORMATI ON DI STRI BUTI
R LR R I I
*/
exlt ern Bool ean gi d_create

* Creates a new | nst inmg—space for G D nachines as
e 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 vj i € port(Garp *application, int port_no);

* Destroys™t instance of G D, disconnecting the port if it is still

* connected (Causing | eaves to propagate as required), then causing

* Neave indications for this port as required, finally releasing all

*.dl |l ocated space, signaling the application that the port has been
removeda.

*/

/******‘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) ;

Fi nds an unused G D machine (i.e., one with an Enpty registrar and a
Very Anxi ous Qbserver applicant) starting the search at G D i ndex
fromindex, and searching to gid |ast used.

ANSI/IEEE Std 802.1D, 1998 Edition

*/

/*****

*fx * * *

*

eftern void gid_read_attribute_state(Gd *nmy_port, unsigneg\i

/*

*

*/

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : MGT

* Further managenert
* are to be @
* i mpl emrent at iveA |

EE R R E RS E RS EEE SRR EEESEE RS EEEEEEEEEEEEREEREEEEEEEEEEEREEEEEEEEEEESS

Khkhkhkhhhkhkhhkhhhkhkhhhkhhkhkhhhkhhkhkhhkhkhhhkhhkhkhhhkhhhkhhkkhhhkhhkkhkkhhkkkk*

G d_states *state);

eftern void gi d_nmanage_attribute(G d %ny_port

directive
_registration,
f the change in

Changes the attribute’ s nanagenen
can be G d_nornal _operation, G
G d_fix_registration,

/i
/********** Rk R S R R R R R R R
*AD: PRI BUTI ON PROTOCOL : EVENT PROCESSSI NG
*fx ok k% X R Sk kR S kR R R R
*
eqtern voi dNgid_ neg(G d *ny_port, unsigned gid_index, Gd_event nsg);

/*

* Oahy*for G &rcv_leave, Gd_rcv_enpty, Gd_rcv_joinenpty, Gd_rcv_joinin.

* See gid_rcv_leaveall for Gd_rcv_|leaveall, Gd_rcv_|eaveal |l _range.

*

Jor T T andJor MEMpty ey CausSe Joi 1T 1 nai cat i ons,;  th s functiom cat 3

*

*/

G P to propagate these.

On a shared nedium Leave and Enpty will not give rise to indications
imredi atel y. However, this routine does test for and propagate

Leave indications so that it can be used unchanged with a point-to-point
prot ocol enhancenent.

extern void gid_join_request(Gd *nmy_port, unsigned gid_index);

/*

*

can be called nultiple tines with no ill effect.
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*

*/
ern void gid_|l eave_request (G d *ny_port, unsigned gid_index);

/*

* can be called multiple times with no ill effect.
*/

ern void gid_rcv_|leaveal | (Gd *ny_port);

/*

*/

ext

| *P*

*|*

vdi

/*

*|

u/
ext
ext
ext
ext

ext

ern Bool ean gid_registered_here(Gd *ny_port, unsigned gid_index);
/*

* Returns True if the Registrar is not Enpty, or if Registration {
*/

e XX

G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCOL : TI MER PRCCE

hhkkkhkhkkhhkhhkhhhhhhhhhkhhhhhhhkhkhkhhkhhhkhkhkhhhkhhkkhkkhhkkh k&% * K R

d gid_do_actions(Gd *ny_port);
/*

* Carries out ‘scratchpad actions accunmul a
* and outstanding ‘inmediate’ trapsm ssiong

*/

Timer expiration routines for ti
gid_do_actions(). join_timer_expi
gi d_do_actions().

ern void gid_|leavelti i s cation, int port_no);
ern void gid_joi int port_no);

ern voi d gi gN eal e *application, int port_no);
ern void g' P

i *application, int port_no);

kok ok ok ok ok ok ok ok ok ok kK kN K Khkhkkhkhhkhhhkkhhhkhhhkhhkhhkhhkhhkhhkhkkkhkkk k%
G b ON PROTOCOL : TRANSM T PROCESSSI NG
* ok ok ok kK ok % Khkhkhkhkhkhhhkhhhkhhkhkhkhhhkhhkkhkhkhhhkhhhkhkhkhhhkhhkkhkhkk ok k%

ery G d i’d_| _tx(Gd *nmy_port, unsigned *gid_index);

achi nes for nesssages that require transm ssion.
message to transnmit return Gd_null; otherw se,
* retlUrn the méssage as a G d_event.

AT nmessage transmission is currently held [pending expiry of a hold

176

T MeEr anmd—a catt—to g d_Tetease_tX() [, tis functiom wii—Teturm G a_muft
* 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.

extern void gid_untx(Gd *my_port);
/*

* o oee descriptron above.
*/

#endif /* gid_h__ */

13.2.3 gidtt.h

[* gidtt.h */
#iff ndef gidtt_h__
#define gidtt_h__

#ijncl ude “gi d. h”

kkkkkhkkkkkhkkkkkk*

*| G DTT : GARP | NFORVATI ON DI STRI BUTI { X QX TABLES

Kk kkkkkkkkkhkkkhkkkhkkhkkhkkhkkhkkkkk* Khkkkkhkkkhkhkhhkhkhhhkhhhkhhhkkk*k

/*********************************** * ok ok kK kX

*my_port,
G d_nmachi ne *machi ne) ;

ex hi ne *machi ne);

e Registrar is in, or if registration is fixed.

ex ~_machi ne_acti ve(d d_nachi ne *nachi ne);
/*
* ,Returns False iff the Registrar is Normal registration, Enpty, and the
* VApplication is Normal nmenbership, 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

/| *
#i
#d

#i
| *

*

*

gip.h */
fndef gip_h__
efine gip_h__

ncl ude “gid. h”

B R R R

G P : GARP | NFORVATI ON PROPAGATI ON : CREATI ON, DESTRUCTI ON

R R R R R R R R R R R

"

ex

ex

/*

exX

exX

ex

/

t ern Bool ean gi p_create_gi p(unsigned nax_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

tern void gi p_destroy_gip(void *gip);
/*
* Destroys the instance of G P,
*/

rel easing p

G P : GARP | NFORVATI ON PROPAGATI ON -

eddy connected, and connects
0g\t hat\uses G P field(s) in G D control

rt(Garp *application, int port_no);

terh/voi d gi p_propagate_join(Gd *ny_port, unsigned index);

T
* Propagates a join indication for a single attribute (identified
* by a conbination of its attribute class and index) fromny_port to other
* 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 Boolean gip propagates to(Gd *ny port. unsigned index):
/*
* True if any other port is propagating the attribute associated wit

* to nmy_port.
*/

eftern void gi p_do_actions(G@d *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.
*/

#gndif /* gip_h__ */

13.2.5 prw.h

/¥ prw. h */
#ilf ndef prw_h__
#define prw_h__

#ijncl ude “sys. h”

TE R R R R R Khkhkkhhhkhhhkhhhkhhhkhhhhhhkhhhkhkhx

[ PRW: PDU
Kk xkkkkkkkkkk
|

tylpedef struct

LR R RS EEEEEEREEEEEEREEEEEEEEEEEEEEEES]

ext ern\ voi d prw_rdrec_init(Pdu *pdu, Gpdu *gpdu);

extermBootearprwrdrectSodu—gpdu)

ext ern Bool ean prw_ski prec(Gpdu gpdu);

#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__

#i ncl ude <stddef. h>

/* Ed XXX XXX X EE TR TR XXX XXX RX XXX kL

*| SYS : SYSTEM SUPPLI ED ROUTI NES AND PRI M Tl VES

B R R R R R R

*| This header file represents system supplied routines and prinitiyg Red
* into five categories:

*l SYS : System conventi ons.
* SYSMEM : General nenory allocation.
* SYSPDU : Protocol buffer allocation, access, tramSnit,

* SYSTIME : Schedul ing routines :
* random time period.

i mredi at e,

*| SYSERR

*
/*********************** NE KRk *k Kk LR R R EEEEEEEEEEEEEEEEEEEEEES]
*|
SYS
B R ]
*/

t yjpedef enum

enqum {Zero = 0,
t yjpedef unsi gna

t ypedef u

TR AR R R

* SYS :

Kk ok k ok ok Kok k k k k kX EEEE RS EEEEEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEERS]
=/
o ey . e .
exXter i boorean bybllul 1 UL\I LLLY o1 LT, vuUlr u arruotdatl CU} 3
extern void sysfree(void *all ocated);

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;

180 Copyright © 1998 IEEE. All rights reserved.


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

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

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);

ext ern Bool ean rdoct et ( Pdu *pdu, Cctet *val);

exlt ern Bool ean rdint 16( Pdu *pdu, Intl16 val);

exlt ern Bool ean rdski p( Pdu *pdu, int nunber_to_skip);

etern void syspdu_t x( Pdu *pdu, int port_no);

R R T T T T ¢ ) -

*| SYSTIME : SYSTEM SUPPLI ED SCHEDULI NG FUNCTI ONS

LR EEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES] * *kkkkk*k

edtern void systine_start_random timer

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);

T T S SRR AR R R AR R R AR R R AR R R R R R R R

*| SYSERR : FATAL ERROR HANDLI NG

Khkhkkkhkhkhkhkhkhhhhhhhhkhhhhhkhhkhhkhhkhhkhhhhhkhhkhhkhhkhhkhhkhkhkhkhkhhkkhkkhkkk k%

*/

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 nclude “gidtt. h”
#include “gip.h”
#i ncl ude “garp.h”

[ KPR Rk ok ek ok ek ok ke k k ek ok kR 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 Rk kR X kK

* G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCCL : CREATI ON, DESTRUCTI O

LR R R R R R R R E RS R RS RS E SRR R E R SRR EEEEEEEEEEEEEEREEEEEEEEESES

*

stlati ¢ Bool ean gid_create_gid(Garp *application, int port_no,
{7
* 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 (!sysmaNoc(st zeof (G d_machi ne)*(application->nax_gid_i ndex + 2),
&y _port - >machi nes))

goto gid_ntreation_failure;

Mmy_port--~Treavedl 1 _COurit aowi - u a_redavedr 1 _courit,
ny_port->l eaveal | _ti meout_n = G d_default_l eaveal | _time/
G d_Il eaveal | _count;
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(G d *gid)

{ 7=
* 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);

}
stlatic G d *gid_add_port(Gd *existin ¥ new ‘g
{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) */

1
if ( (next->port_no <= prior->port_no)
&& (next->port_no > new_port_no)
) 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;

Copyright © 1998 IEEE. All rights reserved.

183


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

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

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);
}

Bdol 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);

gid, port_no, &my_port))

2l i cation, port_no);

appl i cati or->renoved_port_fn(application, port_no);

/***************‘kk*******‘k*****************‘k****‘k*******************‘kk*******‘k*

* G D: GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : USEFUL FUNCTI ONS

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);

REEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEESEEESS *

G D : GARP | NFORVATI ON DI STRI BUTI ON PROTOCOL : MGT

EEEEEEEEEEEEEEESEEESEEEEEEEEEEREREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS

/

vdid gid_read_attribute_state(Gd *ny_port, unsigned index, G
{7~
*/
gi dtt_states(&y_port->nachi nes[index], state);

vdid 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 eati og_fn(ny_port->application,
Q my_port, index);
gi p_pro are i i ndex);

my_port, index);
ay_port, index);

Bdol ean gi'd_fim ed(Garp *application, unsigned from.index,
unsi gned *found_i ndex)

unsigned gid_index;
G d Threck_port;

gi d_index = from.index; check_port = application->gid;
for (;7)

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

*/

stlatic void gid_leaveal | (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 _Neayeenpty) ;

vdid gid_rcv_leaveal | (Gd *ny_port)

ny_port->l eaveal | _countdown = G, d_| Baves
gid_l eaveal | (my_port);

}
vdid gid_rcv_msg(Gd *ny_port, i 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&i f \(event
{
carion- >l eave_i ndi cati on_fn(my_port->application,
my_port, index);
i ndex) ;
O}

vorg—grdJ o m_Tequest (G d " y_por t, _unsi gned—gi d_T Taex)

(void)(gidtt_event(ny_port, &ny_port->machines[gid_index], Gd_join));

void gid_|l eave_request(G d *ny_port, unsigned gid_index)
{

}

(void)(gidtt_event (ny_port, &ny_port->machines[gid_index], Gd_|eave));

186 Copyright © 1998 IEEE. All rights reserved.


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

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

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)

{ L=

* |f a G Dinstance for this application and port number 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 (ny_port->is_enabl ed)
{
appl i cati on->recei ve_f n(
gi p_do_actions(ny_port);
} ol

/* gid_rlse_rcv_pdu: Insert any syste

TR AR R R R R R N

* G D : GARP | NFORNA

Kk Kk Kk 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;
* ot hey 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

* ")

*

XANf tx_pending is True and all machines are yet to be checked, transm ssion
W H—start—fromrthe machi e Wt G D dex 0, rater tiam T o mrediat ety

* following last_transmitted.

*/

unsi gned check_i ndex;

unsi gned stop_after;

G d_event neg;

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_i ndex nmy_port->last_transmitted + 1;
stop_after my_port->last_to_transmt;
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_por t- >t X_pendimg = 1T UE,

}

/****‘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 is 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);

my/port->cstart_| eave_tinmer = 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 (my_port->leaveal | _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;
LY O}
vdid gid_joi n_fs’ r int port_no)
{
G d *my_por
if (gid_fi (appld cat’i on->gpd, port_no, &nmy_port))
{
if
{
appld caty-oni\>tranénit _fn(application, my_port);
“timer(ny_port->application->process_id,
gid_hol d_ti mer_expired,
ny_port->port_no,
my_port->hold_tinmeout);
I YN

void gid_hold_tiner_expired(Garp *application, int port_no)

{ 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 DIT : G D PROTOCOL TRANSI TI ON TABLES : | MPLEMENTATI ON OVERVI EW

R R R R R R R R

"

/
/* This inmplementation of G D uses transition tables directly. This makes

*| dependi ng on the processor. A processing-based inplenentation is
*| both alternatives may be interesting.

*I The Applicant and the Registrar use separate transition tabfes:
*| a general transition table to handle nost events, and separa

*| tabl es to deternine behavior when a transmit opportuni
*| Applicant and Registrar), and when the | eave timer expi

*| The stored states support nmanagenent control dir
* total of 14 applicant states and 18 registrar states
*| al so 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

* be tllgl eq

* The Registrar always reports “Enpty” to the application and to G P.

A " £ e ool H P 4 4 £ il & ok £
. Sct _Of St taoresS S oSt o report asSpPeCtS— o e marmagenent Stat e of

* both 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.

Copyright © 1998 IEEE. All rights reserved.
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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 transmit 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 DTT : G D PROTOCOL TRANSI TI ON TABLE : TABL

Kk kkkkkkkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkh 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 3 : on-partici pant */
Aon, i0 non- parti ci pant */
Qon i e non- partici pant */
s

{|/* but with Leave states inplenmenting a countdown for the
* | eave_tim
*/

['n,
v, 3, 2, LT,
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 tinmer action */
Jt =1, /* cstart_join_timer */
Lt =1 /* cstart_leave_timer */
}s
enum Appl i cant _nsg
{
Nm= 0, /* No nessage to transmt */
Jm /* Transmit a Join */
Lm /* Transmt a Leave */
Em /* Transmit an Enpty */
}
enlum Regi strar_i ndi cations
{
N =0,
Li =1,
Ji =2
s

* G DTT : G D PROTOCOL TRANSI TI ON

tylpedef struct
unsi gned new_app_st a
unsi gned cstart
} |Applicant_tt tr
t ylpedef struc<>
{

unsi gned n

Regi strar_tt_entry */

t ypedef st'ruct /* Applicant_txtt_entry */

unsigned new app_state . 5;
UNSTgned Msy_to_t T ansmt —2, 1 ApptTCant_sgs 7
unsi gned cstart_join_timer : 1;

} 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 + Nunber of gid reqg 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},/*Qo */{CQo, Nt}, /*

/*Von*/{Von, Nt},/*Aon*/ { Aon, Nt},/*Qon*/ { Qon, Nt

{ /* Gd_rcv_| eaveenpty */
/*Va */{Vp, Nt},/*Aa */{Vp,
I*Vp */{Vp, Nt},/*Ap */{Vp,
/*Vo */{Lo, Nt},/*Ao */{Lo,

{ /* Gd_rcv_|leavein */
/*Va */{Va, Nt},/*Aa */{Va,
I*Vp */{Vp, Nt} K
/*Vo */{Lo,

/ *Von*/ {Von,

}s
{ I+ a e
/*Va *I WA,

N *Qa */{Va, Jt},/*La */{La, N},
W7 Qo *1{Vp, Jt},
}./*Q */{Vo, Nt},/*Lo */{Vo, N},

¥/ {Von, Nt},/*Qon*/{Von, Nt}

*/{Va, Nt},/*Qa */{Va, Jt},/*La */{Vo, Nt},
Ap */{Vp, Nt},/*Q */{Vp, Jt},

*/{Vo, Nt},/*Qo */{Vo, Jt},/*Lo */{Vo, Nt},
RYon*/ {Von, Nt },/*Aon*/{Von, Nt},/*Qon*/{Von, Jt}
{ /* Gd_rcv_joinin */

TVa 1A, Ny, 7 A 11, Ny, 7 Q11| N, 7 La 71Lta, N,

I*Vp *I{Ap, Nt},/*Ap */{Qp, Nt},/*Qp */{Qp, Nt},
/*Vo */{Ao, Nt},/*Ao */{Q0, Nt},/*Q0 */{Qo, Nt},/*Lo */{Ao, N},

/*Von*/{Aon, Nt},/*Aon*/{Qon, Nt},/*Qon*/{Qon, Nt}
}

-~

/* Gd_join, join request. Handles 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, N},

/*Vo */{Vo, Nt},/*Ao */{Ao, Nt},/*Q */{Qo, Nt},/*Lo */{Lo, Nt},

/*Von*/{Von, Nt},/*Aon*/{Aon, Nt},/*CQon*/{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 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},

T i S AR R R AL LR R R AR R LR R LR R R R R R R R R R R

* @DTT : G D PROTOCOL: MAIN REG STRAR TRANSI TI ON TABLE

*/

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},

/*Inf*/{Inf, Ni,Nt},
[*Lvf*/{Lvf, N, N},
[*L3F*/{L3f, Ni,Nt}, /*L2f*/{L2f, Ni
[*ME*/{ME N N}

LOCAL AND METROPOLITAN AREA NETWORKS:

CNEY, /%L1 */{L1,

Ni, N},

CNE}, /*LAr*/ {L1r, Ni, N},

CNEY, /*LLE*/{L1F, Ni, 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,

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},
Reme 7 {im, Ji, Nt},
I*Inr*/{Inr,Ni,Nt},
FLvr=rrnr, Ney NGy,
[*L3r*/{Inr,Ni,Nt}, /*L2r*/{Inr,Ni,Nt},/*LLr*/{Inr,Ni, N},
/*Mr*/{lInr,Ni, N},
[*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,

/*M %/ {Inn, Ji N},

[*Inr*/{Inr, N, Nt},
[*Lvr*/{Inr,Ni, Nt},

[*L3r*/{Inr, N, Nt},/*L2r*/{Inr,Ni, Nt},/*L2r*/{Inr,

[*Mr*/{Inr,Ni,Nt},

[*Inf*/{Inf,N,Nt},
I*LvE*/{Inf, N, N},

[*L3f*/{inf NP N}, /*L2f*/{Inf Ni Nt} /*LAf*/{1nf,
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N, NEY,

N, N},

N, Nt

[*ME*/{Inf,Ni, N}
{ /* G d_normal _operation, for the
/*In */{Inn,Ni, Nt},
/*Lv */{Lv, N,Nt},
/*L3 */{L3, Ni,Nt},/*L2 */{L2, Ni,Nt},/*L1 */{L1,
/*M */{M, N, N},

same as G d_null

I*Inr*/{Inr, N, Nt},
/*Lvr*/{Lvr, N, N},
[*L3r*/{L3r,Ni,Nt},/*L2r*/{L2r , Ni
/*Mr*/{Mr,N, N},

CNEY, S *LLr*/ ]

[*Inf*/{Inf,Ni, Nt},
[*LvE*/{Lvf, N, N},
[*L3f*/{L3f, N, Nt }, /*L2f*/{
[*Mf*/{Mf, N, Nt}
{ /* G d_no_protocol, sane as
/*In */{Inn,Ni, Nt},
/*Lv */{Lv, N, Nt
/*L3 */{L3, N, ]
I*M */[{M, N,

[*Inr*/{Inr,

Regi strar */

N, NEY,

[ *Lvr* [ fhyr,
[ *L3r J*LAr*/ {L1r, Ni, Nt },
[*Mr*/ r
J N}, /*LLf*/ {L2f, N, N,
},
{
SN},
Ni ,Nt},/*L2 */{L2, Ni,Nt},/*L1 */{L1, N,N},
RNmM */[{MY N,N},
I*Inr*/{Inn, N, Nt},
T EvT 7LV, N, NCr,
[*L3r*/{L3, N ,Nt},/*L2r*/{L2, N, N}, /*Lir*/{L1, N,Nt},
/*Mr*/{M, Li,N},
[*Inf*/{Inn,Ji,Nt},
[*Lvf*/{Lv, Ji,Nt},
[*L3f*/{L3, Ji,Nt},/*L2f*/{L2, Ji,Nt},/*L1f*/{LL, Ji,Nt},

I*Mf*/{M, N,N}

{ /* @d_fix_registration */
[*Inn*/{Inr, N, Nt},
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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},

[*Inf*/{lInr,Ji, Nt},
[*Lvf*/{Lvr,Ji, N},
[L3E*/{L3r, Ji N} /*L2f*/{l2r Ji N}, /*LAf*/{Lar, Ji N},
[*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 ] * AL y,
[*Mf*/{Mf, N, N}

}
h
/********************** FhHhkkhkhkhhhhkhkhkhhkhhkhkhkhkhhhhkhkhkxdk
* G DIT : G D PROTASQL :
Yk kkkkkkkkkkkkkkkk*k EREEEEEEEEEREEEEEEEEEEEEEEEESERER]
I S
stlati ¢ Applicant/

appl i cant =

{
I*Va */{Aa, Jg NmNt},/*La */{Vo, LmNt},
I*Vp *1{A : &, JmN},/*Q */{Qo, NmN},
I*Vo */{ X NmNt},/*Q */{Q, NmMNt},/*Lo */{Vo, Nm N},
1]* Vo oo*/ {Aon, Nm Nt }, / *Qon*/ { Qon, Nm Nt }
s

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

* G/DIT : G D PROTOCOL : REG STRAR LEAVE Tl MER TABLE

LR R R R RS RS E R R R R R R R R E R RS R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

LR R R SRR RS E RS EEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

7

static Registrar_|eave_tiner_entry
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 table[Nunber 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 }

stlatic 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 */{Nornmal },

/ *Von*/ {No_pr ot ocol },/*Aon*/{ No_p{ ot obol } O_protocpl }

stlatic G d_registrar_state registrar[state<tahlg of _registrar_states] =

/*Inn*/{ln},

/*Lv */{Leave},/*L3 WK1 */{Leave},/*M */{Enpty},

[*Inr*/{In},
/*Lvr*/{Le i v ave},/*L1lr*/{Leave},/*Mr*/{Enpty},
/*Inf*/{lr&@
/*Lvf*/{Leave 8 /{Leave}, /*L1f*/{Leave},/*Mf*/{ Enpty}
H
stlatic G d i i =
{
/*
/4 (N R ration},/*L3 */{Normal _registration},
/*L S ji stration},/*L1 */{Nornul _registration},
/ egi stration},
[ * Lar*{ Regi st ion_fixed},
[#hvr*/{Registration_fixed},/*L3r*/{Registration_fixed},
[*)X2r*] {Regi stration_fixed},/*L1r*/{Registration_fixed},
M RegirstTation_f i xedf;
/*Inf*/{Regi stration_forbi dden},
/*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

* G DIT : G D PROTOCOL : RECEI VE EVENTS, USER REQUESTS, & MGT PROCESSI 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:

[ Kk ke ko kK ok ok ok Kk kK Kk ok ko kK ok o kR kR ok ok ko kR ok kR kR kR R R R R Rk ok Rk kR kR kK

* 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=
*/
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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 (nsg)

case Jm return(rin != Enpty ? Gd tx joinin : Gdtx 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);
/*************************************************** R O

* GDIT : G D PROTOCOL TRANSI TI ON TABLES : LEAVE

Kk kkkkkhkkkhkhkhhkhkhhkhkhhkhkhhkhkhhhkhhkhkhhkhhkhhkkhhkkhhk k% *kkkkkokk

O

*

*/

machi ne- >r egistra
ny_port- >csj;t

return((rtra i : A ation == Li) ? Gd_leave : Gd_null);
}
/*** SLEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEREEEEEESEESE]
* G D RANSI TI ON TABLES : STATE REPORTI NG

x|k Kk kK ok kK ok RN Kk kR Kk hkkhkhhkhkhhhkhkhkhhkhhhkhhkhhhhkhhhkhhhkhkhkhkhhkhkhhkhkhkhkhkhkhkkhkkk k%

*/

Bdol ean_gi dtt _machi ne_acti ve(G d_machi ne *nachi ne)

{
—((machime->appticant == Vo) && (ITacii me->regrstrar == M)
return(Fal se);
el se
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 */

LOCAL AND METROPOLITAN AREA NETWORKS:

#i
#i

/*

ncl ude “gid. h”
ncl ude “gip.h”

R R Y R

G P : GARP | NFORVATI ON PROPAGATI ON : CREATI ON, DESTRUCTI ON

Bdol ean gi p_create_gi p(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;
gilp_creation_failure:
}
vdi d gi p_destr gip
{7~
*
*/
sysfree(gip
}
/****** * * * ok kK Rk R R R R R R R kR R R
* A PROPAGATI ON : CONNECT, DI SCONNECT PORTS
*fk ok ok kK Y R R R EEREEE SRS EEEEEEEEEEEEEREEREEEEEEEEEESEEEEEEEEEEEEEESESES]
*/
stlati c void gi p_cofinect _into_ring(Gd *my_port)
{
G d *first_connected, *|ast_connected;
ny_port->i s_connect ed = True;
ny_port->next _in_connected_ring = ny_port;
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
}

If a @D instance for this appticatio 3 sy folnd, is
* enabl ed, and is not already co e into the
* G P propagation ring.

i.e., the Registrar

* appears not to be 4 and that has in
i \ , generating a join

* on any others i Rr opagat iNQn count of zero prior to connecting this
* port) »‘@ € e ting propagation counts.
*

* Action any

*/
Gd
unsi g
i4 &y _port))
{
Vfry_poxt->1s_enabled) || (ny_port->is_connected)) return;

gi'p_connect_into_ring(my_port);

for (gid_index = 0; gid_index <= application->last_gid_used;

g o TTdex )

{
if (gip_propagates_to(my_port, gid_index))
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;
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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, &nmy_port))

{
if ((!ny port->is enabled) || (!ny 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;
O}
/************************************* * ok ok kW Kk ok kkkkhkkhkkhkkhkkkkkhkkkx
*| G P : GARP | NFORMATI ON PROPAGATI O\ IGLE ATTRI BUTES
Kk kkkhkhkhkhkdkhkhdkhdhhkdkhhdhdhdhhkdhdhddhdhdhdhddrrhhdhdhdddhed%k 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

JNoT'ni ng_mertbers = (ny_port->application->gip[gid_index] += 1);

if (joining_nenbers <= 2)

1
to_port = nmy_port;
while ((to_port = to_port->next_in_connected_ring) != ny_port)
{
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 leave 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)))))

[ KE x ok kK KE Rk ko ke k% Kkhkkkhkhkhhhkhhhhhhhhkhhhhhhhhkhhhhhkhkhkhhkhhkhhkhhkkhkk ok kk k%

*| G/P\./ GARP | NFORVATI ON PROPAGATI ON : ACTI ON TI MERS

Kok AE Fhkkkkkhhkkhhkhhkhhkhhhkhhkhhkhhhkhhkhhkhhkhkhkhhkhhkhhkhhkhhkhkhkhhkkhkkhkkk k%

T

void gip_do_actions(G d *my_port)

{ =
* 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 OSlI Management to assist in the identification of the require-
ments placed on Bridges for the support of management facilities.

) —ataklick, . ) ot tha- Dy a4 dal s P £ oo Do
15)) AT SHCSTC—COMTCSPUNOCHCCOChV CCtNC T TOCCSSES O3 U tOTTOGC T OPCIratron Ot Ic— Ot e

(7.3) and the managed objects of the Bridge.
c)  Specifies the management operations supported by each managed object.

14.1 Management functions

sy
fagi
rity,
fagiliti
pri
14.1.1 Configuration Management
Configuration Management prowd&e for th
arn ip
batween reﬁourca The facjhities
a) Theidentificatip a
tions and ar
individ N
b) Theabilitytore
ts
14.
Fg ided
by
o) Tha ashilhibtotdantifieand t Dyt Aan oAl unnt e
(AI L2 Wlllly uUTuct Illly AT CUTTOUULU J1 IUU\, eaTrun I\’LIUI 9y II I\;qull IU \4IIUI IUUUII IU (.Al L% I\,lJUI LII IU

14.1.3 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.

m

elgments. Questions of fo

in

T:l:is subclause specifies tf anti operations independent of their encoding in management protocpl.
The data tyges of\the paiamel operations are defined only as required for that specification.
Thef6

a)

.2 Managed objects

aged objects model the semantics of management operations. Operations
ion concerning, or facilitate control over, the Process or Entity associated

ecifically

a) TheBridge Management Entity (14.4 and 7.11).
b) Theindividual MAC Entities associated with each B

DTE—The values specified i

particular protocols that convey or otherwise represent t

ormation. This soding in Clause 15 (for optional remote management).

b)  Enumerated;for a collection of named values;

Co

c)¢,‘Unsigned, for all parameters specified as “the number of” some quantity, and for values that are

QuUMerica QoMpared N 1Ne CaSES O NUIME ompariSons O PANNING €C Driorit Al UeS,
lower number represents the higher priority value;
d) MACAddress;

€) 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.

Al il o
l AL DTTUYT U

£ s
uTtimryguration

The Bridge Configuration object models the operations that modify, or enquire abgu of
the Bridge's resources. There is a single Bridge Configuration object per Bridge.
The management operations that can be performed on the Bridge Configuratio ad

Bridge, Set Bridge Name, and Reset Bridge.
14.4.1.1 Discover Bridge
14.4.1.1.1 Purpose

Tq solicit configuration information regarding.the Bri

14.4.1.1.2 Inputs

a) of
1) 8l h rcal ariseq of its Bridge Address with each MAC Addrgss
2) Lessthanor
3
The numerical comdsri ACAdE ed
by deriving a nukhbex firam the bts
of| the MAC Addriss axe t8 resent a binary number; the first octet that would be transmitted on a
LAN medigm whel is used in the source or destination fields of a MAC frame has the
mpst sigrificant valuesthe\pext bctet the next most significant value. Within each octet the first bit of egch

signiicant bit.

14.4/1:4:3 Outputs

a) Bridge Address—the MAC Address for the Bridge from which the Bridge Identifier used by the
Spanning Tree Algorithm and Protocol is derived.

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

Tq@ associate a text string, readabley) od Bri ation, with a Bridge.

14.41.3.2 Inpur:r
a) BridgeN

14

N

14.4.1.

14.4.1.4+

T reset 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 alow for expansion of the Bridge by addition of further
MAC interfaces in the future) Such dummy Ports shaII support the Port Conf|gurat|on management opera-

n-
ol

Drt
Name.

14.4.2.1 Read Port
14.4.2.1.1 Purpose
Taq obtain general information regarding a

14.4.2.1.2 Inputs

14.4.2.1.
b) of the Port (IEEE Std 802.3; 1SO/IEC 8802-4; ISO/IEC 880215;
8802-9; |IEEE 802.9a; 1SO/IEC 8802-12 (IEEE Std 802.3 format); IS0/
-5 format); IEEE Std 802.11; SO 9314-2; other).
14.4.2.

14.4.2.2.1°Purpose

Taq asSociate atext string, readable by the Read Port operation, with a Bridge Port.

14.4.2.2.2 Inputs

a)  Port Number.
b) Port Name—atext string of up to 32 characters.

14.4.2.2.3 Outputs

None.

210 Copyright © 1998 IEEE. All rights reserved.


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

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

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

that_provide information on the number o ames 1orwarded Cred, and aroppea aue to erro
tign data, defining how frame priority is handled, is maintained by the Forwarding Proc

Tihe 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
inp Process resource. There are multiple ingtdn
Bridge.

14.6.1.1 Read Forwarding Rort

14.6.1.1.1 Purpose

Tq read 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.

c)\ 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
but were discarded due to lack of buffers.

€) 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 Default User Priority

LOCAL AND METROPOLITAN AREA NETWORKS:

14

Tdq

14

Tq

14

14

14.6.2.

.6.2.1.1 Purpose

read the current state of the Default User Priority parameter (6.4) for a specific B
.6.2.1.2 Inputs

a)  Port number.
.6.2.1.3 Outputs

a) Default User Priority value—Integer in range 0—7.

.6.2.2 Set Port Default User Priorit
.6.2.2.1 Purpose
set the current state of the Default User or a specific Bridge Port.
.6.2.2.2 Inputs

a)  Port number;
b) Default Prie

.6.2.2.3 Output

y Regeneration Table

14.6.2.3

Tq

14

6:23.2 Inputs

read the currentsstate of the User Priority Regeneration Table parameter (7.5.1) for a specific Bridge Pqgrt.

a)  Port number.

14.6.2.3.3 Outputs

21

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
Npne.
14.6.3 Traffic Class Table

The Traffic Class Table be performed upon, or inquire about, the cir-
rent contents of the Tra e operations that can be performed on this objéct

arg Read Port T@C a N raffig Class Table.
14.6.3.1 Read Por »

14.6.3,1.3 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.

Copyright © 1998 IEEE. All rights reserved. 213


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

ISO/IEC 15802-3: 1998(E)

ANSI/IEEE Std 802.1D, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS:

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

Npne.
14.6.3.3 Read Outbound Access Priority Table
14.6.3.3.1 Purpose

Tq 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

A\ The Filtering Database;

PSS

b) The Static Filtering Entries,

c) TheDynamic Filtering Entries;
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.
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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

Npne.
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 currently in'the Filteri
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 Set Filtering Database ageing
14.7.1.2.1 Purpose
Tq set the ageing time fpr Dy#a
14.7.1.2.2 Inp
a Ageing
14.7.1.2.30

Npn
14.7.2 A Sta exing Entry
AlStatic Filtering Entry object models the operations that can be performed on a single Static Filtering Enfry

injtheiltering Database. The set of Static Filtering Entry objects within the Filtering Database changes orjly
Urider Thanagerment Comntrot .

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-

tigns defined in 14.7.6.

14.7.5 Permanent Database

The
b
Range operations defined in 14.7.6.

14.7.5.1 Read Permanent Database

Nopne.
14.7.5.1.3 Out

a) Permanent .
b)  Number t

14.7.6.1. 1\Purposg

Dgtabase. There is a single Permanent Database per Filtering Database.

14.7.5.1.1 Purpose
Tq obtain general information regarding thePermanent\D

14.7.5.1.2 Inputs

Tq ereate or update a Filtering Entry in the Filtering Database or Permanent Database. Only Static Filteripg
EntriesTmay betreated i the Fittermg Databese or Permanent Database:

, and the Create Filtering Entry, Delete Filtering Entry, Read Filte

14.7.6.1.2 Inputs

a)
b)
c)

d)

216

| dentifier—Filtering Database or Permanent Database.

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.

Port Map—a set of control indicators, one for each Port, as specified in 7.9.1.

Copyright © 1998 IEEE. All rights reserved.


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

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

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 implementation supports the creation of multiple Static 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
thp same Inbound Port and MAC Address to be replaced by the (new) Static Filtering Entry. The creation|of
a Ptatic Filtering Entry for All Inbound Ports causes all existing Static Entries for the s& AC Addresslto
bq replaced by the (new) Static Filtering Entry.

14.7.6.1.3 Outputs

Npne.

14.7.6.2 Delete Filtering Entry
14.7.6.2.1 Purpose

Tq 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

dress specified, the

Re.creation of more than one Static Filtering Entry for the address spgc-
parameter of All Inbound Ports results in deletion of all Static Filteripg

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.

a)
b)

c)

Tq read arange of Filtering Entries and/or &roup i i i ilteri a
dses.

14.7.6.3.3 Outputs

14.7.6.4 Read Filtering Entry range

14.7.6.4.1 Purpose

Address—MAC Address of the desired entry.
Type—Static or Dynamic entry.

Port Map—A set of control indicators as appropriate to the entry %
7.9.3.

ph

Sihce the number of values to be returned iy the ) 3 i Y-

a)
b)
0)

14.7.6.4.3QQutputs

vife data unit conveying the i ed entry range is identified. The indices that
ddfine the range take on va ’ i i

14.7.6.4.2 Inputs

I dentifi
Start Index:
Stop Indes

B 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

Tag obtain information regarding the Bridge's Bridge Protocol Entity.
14.8.1.1.2 Inputs
Nopne.

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.

14.84'21 Purpose

Pg

as

To modify parameters in the Bridge's Bridge Protocol Entity in order to force a configuration of the span-

ning tree and/or tune the reconfiguration time to suit a specific topology.
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 supplled parameters. If the vaI ue of any of Bridge Max Age,
) ed

of
e
ty
S,
14.8.2.1 Read Port Parameters
14.8.2.1.1 Purpose
Tq obtain information regardi qecifi : Bridge’s Bridge Protocol Entity.
14.8.2.1.2 Input
a) Port Num;
14.8.2.1.3 Outp
a) of the time elapsed since the Port was last reset or initialized
b) Of the Port (i.e., Disabled, Listening, Learning, Forwarding, or Blockirg)
C) ifiex—thé unique Port identifier comprising two parts, the Port Number and the Pprt
d) PathCost (8. 53)
€){~ ,Designated Root (8.5.5.4).
H—Designated-Cost{8-5:5:5)-

0) Designated Bridge (8.5.5.6).

h) Designated 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

None.

14.8.2.2.4 Procedure

If |the selected state is Disabled, the Disable Port procedure (8.8.3) is used for
sdected 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

Tag modify parameters for a Port in the Bridge's Bridge Proto
the spanning tree.

grce a configuration |of

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

js used to set the Path Cost parameter for the specified Port. The Set Pprt
oMt set the priority part of the Port Identifier (8.5.5.1) to the supplied valu

®

The operation of GARP is described in Clause 12. The objects that comprise this managed resource are

a) The GARP Timer objects;
b) The GARP Attribute Type objects;
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
Tq 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

14.9.1.2.3 Ou@@

a

.9.2.1"Read GARP Applicant controls

14.9.2.1.1 Purpose

To read the current values of the GARP Applicant Administrative parameters (12.9.2) associated with all
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

T set new values for the GARP Applicant Administrative control parameters (12.9. iated with’pll
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

Npne.

Sgt’can be performed upon, or inquire about, the

The GARP State Machine bdhjectjodels the
i gment operation that can be performed on a GARP

operation of GARP for agiven'State M
Stpte Machineis Read ( :

ahce of a GARP State Machine.

b) , ( The GARP Application address (Table 12-1);

CNThe GIP Context (12.3.4);

d) TheAttribute Type (12.11.2.2) associated with the State Machine;
€) TheAttribute Value (12.11.2.6) associated with the State Machine.

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 Protacol (CMIP) and Presentation P-DATA services, as specified in ISO/NEC
9595 and 1SO/IEC 9596-1; or

c) Other management protocol(s) capable of conveying equivalent information.

NOTE 1—With the exception of the support of association control services, the definitigr icaprimiti or
LMMS and CMIS are identical, and the PDU formats and procedures specified for LMMP ai e i i he
difference between these two options therefore lies in the complexity of the protge K i inefder|to
support LMMP (the CPE plusLLC, MAC. and PHY) or CMIP (presentation serv_' e cartied ! Sl , ot

in|the definition of the services or the information that they convey. For si
therefore refer only to LMMS and LMMP.

NOTE 2—The |IETF has developed an equivalent protocol specificatio QicINaEf b or
use with the Simple Network ManagementProtocol (SNMP). RFC i : pording to the manage-
ment functionality defined in the ISO/IEC 10038: 1993 edition of t i s ) in
orfler to reflect the management functionality defined in this edition of the MAC Bri d.
It pecifies
a) 1S
b) G | IN-
aged objects defined in € auge 12T he anay Ile
template notatign specifieth| : -

c)

be
e
in

The name-bindings
named, «:@ >ermi
binding is\dse 6

the contaipr&

The operat ects defined in Clause 14 are carried out by means of the following LMMSS Services
a)
b)
c) , (M-ACTION
d){ M-CREATE
g M-DECETE
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-PortName(H44-2-2) t=SET Port-(4524)

Table 15-2—Mapping of Forwarding Process Operations to LMMS Services

N\
Management Operation LMMS Service Element(s) (ﬂ/léQ}de Ob}gct\&k&
Read Forwarding Port Counters (14.6.1.1) M-GET N15.4)

Read Port Defaullt User Priority (14.6.2.1) M-GET \ \PB!{(lS\.st )
Set Port Default User Priority (14.6.2.2) M-S% \ \‘Port\(\kSA)

Read Port User Priority Regeneration Table (14.6.2.3) MRGET N\ Pot (15.4)
Set Port User Priority Regeneration Table (14.6.2.4) / M-SET >Dort (15.4)
Read Port Traffic Class Table (14.6.3.1) f\\ %\slsﬁ N Port (15.4)

Set Port Traffic Cla$TabIe(l4.6.%Zf\ 2\ > M-#El’ U Ny 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

Managemgﬁt épqat}oﬁ\\ \@Ssiervi Element(s) Managed Object Class

Read Filterjag D&B{ase&.?.fl.\l) )WGET Filtering Database (15.7)
Set Filtering Dat%ab&@ga@s;{i mek\gﬁ.\a M-SET Filtering Database (15.7)

Reeé ﬁesman\?wt Datab%e( 7.5};\ \/ M-GET Permanent Database (15.7)

Create );ﬂm\h\gﬁqtry?}g.e})\ > M-CREATE Database Entry (15.8)

D;tegm\terihg@m\y\@.%z\ M-DELETE Database Entry (15.8)
ﬁz@ Ne\rmg EMlM&/ M-GET Database Entry (15.8)

( R@qui nE\Enw\y\RangX}MJ.sA) M-GET, M-CANCEL-GET Database Entry (15.8)
N

blexte-4—Mapping 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 (14824 M-GEF Port-(154)
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)

LOCAL AND METROPOLITAN AREA NETWORKS:

This standard assigns the following object identifier value:

as

m

R

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 try,($45.5)
Range (See | SO/IEC 11802-5)

{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 1:1dentifies supp s § D) of the Management Operation defined in Taljle

D/

in
hh

alue 0) of the Management Operations defined in Talple

optional, or conditional asdescribed inthedefinitionsof theLMM Sservice primitivesthemsel ves.

1

N/

SO/

2 Mamagedobject tomtaimment 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 —
Filter Managed object C|aA$NDMAC Bridge DLE —

Bridae Address attribute value iswithin
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

anaged object instance — W\QAC{& DL\E\manﬁgéi object

1)

Attribute list — Nam u@% hat emembers of th
Bri ute group (15.3.22

Table 15-8—Mapping of Read H et<—3§({\41\2‘)>
NI-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)

M anaged object mstan \/\\/ Name of MAC Bridge DL E managed object
Attribute li \} Names/values of all attributes that are members of the
Read Or Discover Bridge attribute group (15.3.22)

X\@bl 1pring of Set Bridge Name parameters (14.4.1.3)
NS

SE\W 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
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
Actrorrtformetion Notosed
Action Reply Not used

Table 15-11—Mapping of Read Port parameters (14.4?@

-GET Parameter Name

Reg/Ind (Operation Inputs)

Repipal (Sger R QUPINY

Base object class

Port (15.4)

NI

Base object instance

Name of Port managed object

Scope

Base object alone

OV
NASV

Filter

Not required

N

Attribute identifier list

Read Port attribute group n

15470

Aﬂ

M/

Managed object class

&

o

\ )\/ 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

\
d|f\|\*@tlo st

Port Name attribute (15.4.3) name and desired replacement value

o

3—Mapping of Read Forwarding Port Counters parameters (14.6.1.1)

<

-GET Param&ef\Name>

Reg/Ind (Operation I nputs)

Rsp/Conf (Operation Outputs)

Base object class

Port (15.4)

Baseobject instance

Name of Port managed object

Scope Base object alone —
Filter Not required —
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)
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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 ©22)
M-SET Parameter Name Reg/Ind (Operaﬁ\n I\pu\k)\ \ \
Base object class ft (15
Base object instance Name(ff Port(maywagea\@ect )

Soope (CReetige 4o
Fiter NN ool )

Modification list Default Uér\PrloN bute e an wred/{eplacement value (15.4.12)

Table 15-16—Mapping of Read Port{ User, |N§®aﬂ0n Table parameters (14.6.2.3)

-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\@%v\bj ect —

Scope< > 2 Béeobj talc}re\ —

Filter /\ N&x@l}i\%q\ ) _

Attribute identifieiA jQrity Regeleration —
Jable'sttribite name/(15.4.13)

Managed gﬁe\cbc@ \ — Port

anaged{bj\ait inst\gné\ \ — Name of Port managed object

Nibﬁs&% \ B — Name/value of User Priority Regeneration Table attribute (15.4.18)

Al
Taprping of Set Port User Priority Regeneration Table parameters (14.6.2.2)

M=SET Parameter Name Req/Ind (Operation I nputs)
Base ohject class Paort (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)

Vidiajcu UJJELl LIdsSS

POrt(10%)

Managed object instance

Name of Port m?ﬁg&‘obj\ect

Attribute list

Name/value of Traffic gé§\Tab}e\attri ms(ls 4.14

The GAR %s

Table 15-19—Mapping of Set Traffic Class Table parameter@ég\w

M-SET Parameter Name

Req/Ind (Operation In uts)

Base object class

Port (1()

\\\

Base object instance

Name of mw&\ \\/

Scope B{éeogjegt alo\n\ >
AN e
Modification list Traffic éz%,{able ?ml‘éute P\amear(j d&'\regr lagefent value (15.4.14)
Table 15-20—Mapping of Read OuthounthAccess riow parameters (14.6.3.3)

M-GET Parameter Name

Req/ln‘d (Opé'-aTron kopugs)

)Rsp/Conf (Operation Outputs)

i st Outbsund Atgess Priority Table
\/azk name (15.4.15)

Base object clé /\*Qrt (a5dr) > —
Base obj ect[mstan\ N Nam of?’@{t @aged ob)éé —
Scope N -
sy 2N N -
Attributé déntiTher Ji —

Port (15.4)

Name of Port managed object

AR

Names/values of Outbound Access
Priority Table attribute (15.4.15)

present.

}{obj ect exists if GARP is supported on the Port concerned; otherwise it is 1

Zérolor more GA RPAppI icati on managed Obj ects may be contal ned within each Port managed object. E3

ot

ch
P).

A GARP Attribute Type managed object exists within each GARP Appllcatlon managed ob]ect for each
Attribute Type supported by the GARP Application concerned. Within each GARP Attribute Type managed
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 —
Filter Not required —

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@ Qbject

Attribute list

the Read Dat
extended by the Fi

Table 15-22—Mapping of Set Filtering Database Agem@iaw (4. 7\{

M-SET Parameter Name

Req/I nd/éper at\\}mk N

Base object class

F||tea6ng Rﬁgyase (:D&Q

Base object instance

Name of@lt\s@gzt{a}ébaaé}x\anagedgbject

Scope < < N gase obkact a\‘ené )\/
Filter Not u
Modification list Agel ﬁl’?ne attri tﬁ(ﬂlﬁqe an\dQesi red replacement value (15.7.3)

Table 15-23NW%em Mse parameters (14.7.5.1)

-GET Parameter Name

|

GO s

Rsp/Conf (Operation Outputs)

Base object CI%

s

Base object in@ e Of mi enmat{abase
m ed object

I?a/se\ﬂyﬁé alone

\l_\Lot/requi red

Filter

Scope /\
N\

Attribute -»gemmek@\

e\

R@Daﬁs&a attribute group name (15.6.5)

Permanent Database (15.6)

)

Name of Permanent Database managed object

Attrlbﬁ&& >

Names/values of al attributes that are members ol
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)

-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

ARES
N D

Scope Base object alone
Filter Not required \ \\ \
Attribute identifier list Read Database Entry attribute \ \)
group name (15.8.6)

Managed object class

m Baa@e try (15.8)

Managed object instance

e ohﬁatabase Entry managed object

Attribute list

ALY

all attributes that are members of
e Read 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 on T

Rsp/Conf (Operation Outputs)

Base object class

FNl ng Datab

Permane{n\R

Base object instzﬁ

h \\)V
N m%wmm

Scope

\iﬁla/ék%bor nata

Filter {\

Midex attributé value (15.8.5)
iSwithin ified range

Attribute W

Read Database Entry

attribete group name (15.8.6)

Mpreglohict oo

\

Database Entry

M anaged{bj &t%st&\ae

"/

Name of Database Entry managed object

Attribotedist

Names/values of all attributes that are members of the
Read Database Entry attribute group (15.8.6)

Alsi ngle Filteri ng Database managed Ob] ect and a single Permanent Database managed object are contain

ties 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 —

Filter Not required —

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\rren

Attribute list

Names/values of al attribut the
Bridge Protocol Paramet: att grou 15 3)

Table 15-29—Mapping of Set Bridge Protocol Parameters @&W

-SET Parameter Name

Req/Ind (gpena@m\phk

Base object class

MAC, ndg/e{)LE\\kS.@\ \

Base object instance

Name ofMd\Bri gé]e/[éL s\man\wd obj%t/

o Ay >
Filter Not\sed )
Modification list

Bridge Max Age (1 elledige (15.3:48), Bridge Forward Delay (15.3.19), and
Bridge Priori ty (15 ibute es and desired replacement values

Table 15 @M@Pa@éﬂé parameters (14.8.2.1)

M -GET Parameter Name[

Reqm\ (Oper ml np\\)

Rsp/Conf (Operation Outputs)

Base object c@c;\

TIED

Base object inﬁ@ce}

e e

e

i

Port Paraméters attribute
roup e (15.4.28)

Port (15.4)

7

Name of Port managed object

"

Names/values of al attributes that are members of the Read Por
Parameters attribute group (15.4.28)

Fi
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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)
ACtorrmformatior BresTetstatetBrsabtedorBtockimg)
Action Reply Not used

Table 15-32—Mapping of Set Port Parameters parametersé).\S.Z.S)&

M-SET Parameter Name

Req/Ind (Operation Inw \

Base object class

Port (15.4) \

Base object instance

Name of Port m@g&*&b@g

&
AN

Scope Bas;ab]’eck@h& \ \\/
Filter / Nojused >
Modification list Path Cost (15.4.20) and Port Prior}ry\l&éy) 9{tri byite n%\% and désired replacement values

—

hble 15-33—Mapping of Read Selectivwak%mt%ﬂ%e arameters (ISO/IEC 11802-

OT

~

M-GET Parameter Name

Reg/Ind (Operat}oﬁ'ﬁmuts)

Rsp/Conf (Operation Outputs)

Base object class

Port (15@

/

Base object instance

@
(mgrmaseioied)

Scope N

1s}tlalel suboraﬁ‘qk\ 5

Filter

S

Valueattrilsute' value
ithi speC|

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

(\\ﬁe\m\w ping of Read GARP Timers parameters (14.9.1.1)

N-GET amaﬁ( Néwe Reg/Ind (Operation Inputs) Rsp/Conf (Operation Outputs)
Base Object\OIQ > GARP Timers (15.12) —
Base'object instance Name of GARP Timers —
managed object
Scope Base ahject alone J—
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

Names/values of Join Time (15.12.3),

Leave Time (15.12.4), and Leave All
Time (15.12.5) attributes
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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\(pué\

Base object class

GARP Attribute Type (15.10)

Base object instance

Name of GARP Attribute

R
SN
S

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 &

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
Base Ofjjeef o

NS

GARP Attribute Type (15.10)

Name of GARP Attribute managed object

Base object alone

Not used

D

Name/replacement value of Applicant Administrative Control (15.10.3) attribute
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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 —

Filter Not required —

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)

M anaged object instance

Name G}\RP ibute
ed object

Attribute list

@%
S

Names/val Ues of State/allie 5.}1}3%}}1
(optiof Originatyy oftivast (1511.4)
tributes

N
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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
RH
15
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)};

RE
14 Ad s Attribute definition

aBridgeAddress ATTRI BUTE
MWATH ATTRI BUTE SYNTAX Bri dge. Bri dgeAddr ess;

VATCHES FOR EQUALTTY, ORDERING
BEHAVI OUR
bBri dgeAddr ess BEHAVI OUR
DEFI NED AS 1See 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 ;

TCHES FOR EQUALT 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)};
1%.3.5 Bridge Port Addresses Attribute definition

aHri 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.

RHQ STERED AS {Bridge. attribute bridg
1%.3.6 Uptime Attribute definition

alpti me ATTRI BUTE
DERI VED FROM
VATCHES FOR
BEHAVI CUR

bUpt i e BEHAVI OUR
DEFI NED

RHG STERED AS { BN ¥

1

1%.3.7 Brid

aHri dge
W T4 B Bridge. Bridgeldentifier ;
VAT CHE EQUALI TY ;

BEHAVI QUR
DEELLNED A !See 8.5.3.7.!

RE’Gl 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)};

15%.3.10 Topology Change Attribute definition

aTlopol 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

REd STERED AS {Bridge.attribute topol ogyChange(8)};

1%.3.11 Designated Root Attribute definition

alesi 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

RHGI STERED AS {Bri dge. aft r Maut ¢ designa

1%.3.12 Root Path C

aRoot Pat hCost R
W TH ATTRI BUYXE 8
MATCHES FOR

BEHAVI OUR
bRoot Pat hCg

RHG STERED W%
1%.3.13

aRoot Port MNATTRI B
W TH”ATTRI BUTE SYNTAX Bri dge. Root Port

VATCHES FOR EQUALI TY ;
BERAVI CUR
bRoot Port BEHAVI OUR
DEFI NED AS !See 8.5.3.3.!

i

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 me ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. Hel | oTime ;

MATCHES FOR EQUALI TY, ORDERI NG ;
EHAVI QUR
bHel | oTi me BEHAVI OUR
DEFI NED AS !See 8.5.3.5.!

1

RHG STERED AS {Bridge. attribute helloTi me(13)};
1%.3.16 Forward Delay Attribute definition

aHor war dDel ay ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Forwar dDel ay ;

VATCHES 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 \

15%.3.17 Bridge Max Age Attribute defir

aBri dgeMaxAge ATTRI BUTE
W TH ATTRI BUTE SYNTA
MATCHES FOR
BEHAVI QUR

RE
15

afri
Bri dge. Bri dgeHel | oTi ne ;
EQUALI TY, ORDERI NG ;

ISee 8.5.3.9.!

RHGLSTERED AS {Bridge.attribute bridgeHel | oTi 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

RE’GI STERED AS {Bridge.attribute hol dTi ne(18)};

1%.3.21 Bridge Priority Attribute definition

aHridgePriority 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)};

1%.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
N 156-8. |
RHG STERED AS {Bri dgesatt ™ H i rBrldge(O)}

1%.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 ne

i:I XED ;

DESCRI PTI ON IThis attribute group is used in the mapping of the Read
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 “1 SO | EC 10165-2":t op;
CHARACTERI ZED BY
pPort PACKAGE

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

BEHAVI CUR
bPort BEHAVI OUR

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

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

GET- REPLACE,

r Pri(orit
it yReg ati onTak
GET- REPLACE,

able 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
ATTRNBUT S agReadPort ,
agReadFor war di ngPort Count er s,
agReadPor t Par anet er s
AG: G‘l‘\ﬁ) C\bFUI LCPUI t St Clt <,
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)};

1%.4.3 Port Name Attribute definition

aHort Name ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Port Nane ;

VATCHES FOR EQUALI TY ;
BEHAVI CUR
bPor t Name BEHAVI OUR
DEFI NED AS 1See 14.4.2.1.3 a)!

RHA STERED AS {Bridge.attribute portName(21)};

15%.4.4 Port Type Attribute definition

aHort Type ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Pokt Type
MATCHES FOR EQUALI TY, OR
BEHAVI OUR
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

R
15

aH
“1I'SQ' | EC 10165- 5" : nonW appi ng64Bi t Count er ;
EQUALI TY, ORDERI NG ;

1See 14.6.1.1.3 a)!

RHGL.STERED AS {Bridge.attribute franesReceived(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

RE’G STERED AS {Bridge.attribute forwardQutbound(25)};

1%.4.8 Discard Lack Of Bufters Attribute definition

ali scardLackOr Buf fers 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

REd STERED AS {Bridge.attribute discardLackCf Buf fers(26)}>

1%.4.9 Discard Transit Delay Exceeded Attribute defj

al scardTransi t Del ayExceeded ATTRI BUT
DERI VED FROM

MATCHES FOR
BEHAVI OUR
bDi scardTransi t Del ayExceeded BEHAV
DEFI NED AS
RE’GI STERED AS {Bri dge. af't riNqut ¢ di SsardTr | ayExceeded(27) };

1%.4.10 Discard On

all scardOnErrg ANID:
DERI VED FRO € ":nonW appi ng64Bi t Count er ;

MATCHES FOR
BEHAVI OUR
bDi scar dOnE

RHQ STERED %
1%.4.11

ali scar dOnErr or Det 5 ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Di scar dOnErr or Det ai | ;

VATCHES FOR EQUALI TY, ORDERI NG ;
BERAVI CUR
bDrscardOnkErrorDetarT BEHAVI OUR
DEFI NED AS 1See 14.6.1.1.3 g).!

i

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 1See 14.6.2.1.3 a) and 14.6.2.2.2 b).!

REQ STERED AS {Bridge.attribute defaultUserPriority(52)};

15.4.13 User Priority Regeneration Table Attribute definition

aUser PriorityRegenerationTabl e ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. UserPriorityRegenerationTabl e ;

MATCHES FOR EQUALI TY ;
EHAVI QUR
bUser Pri orityRegenerati onTabl e BEHAVI OQUR
DEFI NED AS 1See 14.6.2.3.3 and 14.6.2.4.2.!

1

RE’G| STERED AS {Bridge.attribute userPriorityRegenerationTabl e(53)};
1%.4.14 Traffic Class Table Attribute definition

aTlraf fi 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

RHA STERED AS {Bridge.attribute tra

1%.4.15 Outbound Access Priority Ta

aQut boundAccessPriorityTakl e ATTR
W TH ATTRI BUTE SYNTA Bri dge. Qu
VATCHES FOR
BEHAVI OUR
bQut boundAccessP
DEFI NED

RE
15

aH
Bridge. Uptine ;
EQUALI TY, ORDERI NG ;

1See 14.8.2.1.3 a).!

RHGLSTERED 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)};

1%.4.19 Port Priority Attribute definition

aHortPriority 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

REd STERED AS {Bridge.attribute portPriority(35)};

1%.4.20 Path Cost Attribute definition

aHat hCost ATTRI BUTE
W TH ATTRI BUTE SYNTAX i . :
VATCHES FOR P
BEHAVI OUR

bPat hCost BEHAVI OUR
DEFI NED AS

1

RHGI STERED AS {Bri dge. aft r Naut ¢ path

1%.4.21 Port Design

aHor t Desi gnat g ot
W TH ATTRI BURE 8
MATCHES FOR

BEHAVI OUR
bPor t Desi g

RHQ STERED %

1%.4.22

alesi gnat.edCost
W TH”ATTRI BUTE SYNTAX Bri dge. Desi gnat edCost ;

IMATCHES FOR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bDeST gnat edCost BEHAVI OUR
DEFI NED AS 1See 8.5.5.5.!

i

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 Bri dge. Desi gnat edPort ;

MATCHES FOR EQUALITY ;
BEHAVI QUR
bDesi gnat edPort BEHAVI OUR
DEFI NED AS !'See 8.5.5.7.!

1

RE’Gl STERED AS {Bridge. attribute designatedPort(40)};
1%.4.25 Topology ChangeAck Attribute definition

aTlopol 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.!

REQ STERED AS {Bridge. attribute topef ogyChang

1%.4.26 Read Port Attribute Group defi

agReadPort ATTRI BUTE GROUP
GROUP ELEMENTS

FI XED ;
DESCRI PTI ON

RHG STERED A

1%.4.27 Read Fo

agReadFor war di n \ v

IGROUP 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 ;

DESCRIPTI ON IThis attribute group is used in the mapping of the Read
Forwardi ng Port Counters operation, as defined in
Tabl'e 15-13.T

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 State ACTI ON

EHAVI 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 ;

RHQ STERED AS {Bridge.action forcePortState(1)};

1%.5 Selective Translation Table Entry Managed Obje

oYel ectiveTransl ati onTabl eEntry MANAGED OBJECT CLA:
DERI VED FROM “1SO | EC 10165-2":top;
ICHARACTERI 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 3 as described in 5.2 of
1SO' | EC 11
ATTRI BUTES

RE
15

ni drt NAME BI NDI NG
oSel ecti veTransl ati onTabl eEntry
AND SUBCLASSES;
oPort AND SUBCLASSES;

aTypeVal ue;

RH Bri dge. nameBi ndi ng sel ectiveTransl ati onTabl eEntry-Port(2)};

1%.5,2\Type Value Attribute definition

aTypeval ue ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. TypeVal ue ;
MATCHES FOR EQUALITY ;

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)};

Copyright © 1998 IEEE. All rights reserved.

249


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

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

15.6 Permanent Database Managed Object Class definition

oPer manent Dat abase MANAGED OBJECT CLASS

DERI VED FROM
CHARACTERI ZED BY

“1SO' I EC 10165-2":top ;

pPer manent Dat abase PACKAGE

BEHAVI OUR
bPer manent Dat abase
DEFI NED AS

BEHAVI OUR

I'An instance of the Permanent Database nmanaged obj ect
class is a container managed object for the Database
Entry managed obj ects that conprise the Pernanent

RH

15

nH

RH

11

all

RH

15

all

i

ATTRI BUTES

ATTRI BUTE GROUPS

i

NAVED BY SUPERI OR OBJECHT
W TH ATTRI BUTE

.6.2 Database Na

jat abaseNane
W TH ATTRI BUT

lat abaseSi ze ATTRI BUTE
W THATTRI BUTE SYNTAX
IMATEHES FOR

’Gl STERED AS {Bri dge. nbCl ass per manent Dat abage
.6.1 Name Bindings for Permanent\atabase

Per manent Dat abase- MACBri dgeDLE NAM
ISUBORDI NATE OBJECT CLASS

Ldl dDase. LLALS IUllbLi OTldal i ty O the Fermarert Ddl dlase ib
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

abDat abaseName | NI TIAL VALUE Bri dge. pe

aDat abaseSi ze
aNurmber OFEntri es

agReadDat abase

Bri dge. Dat abaseSi ze ;
EQUALI TY, ORDERI NG ;

EHAVI OUR
bDat abaseSi ze BEHAVI OUR

DEFI NED AS

i

ISee 14.7.1.1.3 a) and 14.7.5.1.3 a).!

RE’GI STERED AS {Bridge.attribute databaseSi ze(44)};

15.6.4 Number Of Entries Attribute definition

aNunber OfF Entri es ATTRI BUTE

W TH ATTRI BUTE SYNTAX
MATCHES FOR

250

Bri dge. Nunber Of Entries ;
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.! ;

RHG STERED AS {Bridge.attri buteG oup readDat abase(6)};

15.7 Filtering Database Managed Object Class definition

oHi I teri ngDat abase MANAGED OBJECT CLASS
DERI VED FROM “1SQ' | EC 10165-2":top ;
ICHARACTERI ZED BY
pFi | teri ngDat abase PACKAGE
BEHAVI OUR
bFi | t eri ngDat abase BEHAVI CUR
DEFI NED AS

sl

er managedwobj ect 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

pFDG.OUpPSuppo
ATTRI BUTES aNunber O G oupRegi strati onEntries GET

ATTRI BUTE GROUPS agReadDat abase

aNunber OF &0 oupRegi strat 1 onENt ri es
-- 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, ORDERI NG ;
BEHAVI OUR
bNurmber O Dynami cEntri es BEHAVI OUR
DEFI NED AS 1See 14.7.1.1.3 c).!

RE’GI STERED AS {Bridge.attribute nunmber O Dynam cEntries(46)};
1%.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,

RHG STERED AS {Bridge.attribute agei ngTi me(47)}.

1%.7.4 Number Of Group Registratioq

aNunmber O G- oupRegi strati onEntries ATTR-E
MW TH ATTRI BUTE SYNTAX
MATCHES FOR
BEHAVI OUR

bNunber O Gr oupRegi
DEFI NED AS

{onEntries ;

RH

1!

ol

! 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

provides the capabilities described A 147 61

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) };

nbStaticEntry-FilteringDatabase NAVE Bl NDI NG

SUBORDI NATE OBJECT CLASS oDat abaseEntry AND SUBCLASSES;
‘III:\I"VED Bl SUPERi G_\\ CBJECT \’:‘I_I“‘\JQ Ul':l : (S | I IIU“IJGlL GIUGDC I"‘\I“IID OUB&I"‘&)OEO,
W TH ATTRI BUTE aAddr ess;

ICREATE;

DELETE;

RHQ STERED AS {Bri dge. nameBi ndi ng stati cEntry-FilteringDatabase(6)};

nigDynami cEntry- Fi | t eri ngDat abase NAME Bl NDI NG
ISUBORDI NATE OBJECT CLASS
NAMED BY SUPERI OR OBJECT CLASS
W TH ATTRI BUTE

DELETE;

RHG STERED AS {Bri dge. naneBi ndi ng dynami cEntry-FilteringD

nhG oupEntry- Fi | t eri ngDat abase NAME Bl NDI NG
ISUBORDI NATE OBJECT CLASS
NAVED BY SUPERI OR OBJECT CLASS
W TH ATTRI BUTE

1%.8.2 Address Attribute definition

aAddress ATTRI BUTE
W TH ATTRI BUTE SYNTAX
MATCHES FOR
BEHAVI OUR
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”.!

Bri dge. Port Map ;

EQUALI TY ;
BEHAVIFOUR
bP6rt Map BEHAVI OUR
DEFI NED AS TSee 14.7.6.3.3 C¢c) and 14.7.6.4.3 C) 3).

The PortNunmber syntax is used in instances of the Dynam c
Filtering Entry managed object class to indicate the

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 | ower-nunbered 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,

O indicates Filtering.!

RE’G| STERED AS {Bridge.attribute portMap(58)};

1%.8.4 Entry Type Attribute definition

afnt ryType ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. EntryType ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
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)

1%.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.!

afntryl ndex ATTRI BUTE
W TH ATTRI BUTE SYNTAX
VATCHES FOR

BEHAVI OUR
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 ! The GARP Application managed object class acts as a contai ner

object for the GARP Attribute Type object(s)(14.9.2) that rel
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

ate

nYGARPAppl i cati on- Port NAME BI NDI NG

ISUBORDI NATE OBJECT CLASS 0GARPAppl i cati on AND SUBCLASSE!
NAVED BY SUPERI OR OBJECT CLASS oPort AND SUBCLASSES,
W TH ATTRI BUTE aAppl i cati onNane;

RHG STERED AS {Bri dge. naneBi ndi ng gar pApplication-Port(9)};
1%.9.2 Application Name Attribute definition

aAppl i cati onName ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. Appl i cati onNane ;

RHG STERED AS {Bridge.attribute applic

15.10 GARP Attribute Type Manage efinition

0GARPAL t ri but eType MANAGE
DERI VED FROM
ICHARACTERI 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

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).|

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).!

i

REG STERED AS {Bridge.attribute garpAttributeType(64)};

1%.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 ;

IMATCHES FOR EQUALI TY ;
BEHAVI OUR
bAppl i cant Admi ni strativeControl BEHAVI CUR
DEFI NED AS ! This attribute carries the val

Admi ni strative Control paranete
RHG STERED AS {Bridge.attribute applicant Adni ni stra

1%.10.4 Failed Registrations Attributg

aHai | edRegi strati ons ATTRI BUTE
DERI VED FROM “1sQ'| EC 10
VATCHES FOR
BEHAVI OUR
bFai | edRegi strati on
DEFI NED AS

RH

1%.

od

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

B Caait & PRI N ) A } " ol
any— o CONMteXT StupporTet— Oyt e pprtcatt o conceret—

i

ATTRI BUTES aGARPAt tri but e GET, -- Naning Attribute
asSt at eVal 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 aGARPAttri bute ;

REG STERED AS {Bri dge. nameBi ndi ng gar pAttri bute- GARPAttri buteType(11)};

1%.11.2 GARP Attribute Attribute definition

aGARPAttri bute ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bridge. GARPAttri bute ;

MATCHES FOR EQUALI TY ;
BEHAVI OUR
bGARPAt t ri but e BEHAVI OUR
DEFI NED AS IThis is the naming attribute for tQe
obj ect cl ass.

1

REG STERED AS {Bridge.attribute garpAttribute (65)}
1%.11.3 State Value Attribute definition

agt 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

1

RHG STERED AS ti c
1%.11.4 Originater@
adrigi nat or O L§

W TH ATTR i —&ri gi nat or Of Last PDU ;
IMATCHES FOR QUALI TY ;

bOrivgi nat or & LastPD 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

REG STERED AS {Bridge.attribute originatorXLastPDU (68)};

15.12 GARP Timers Managed Object Class definition

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

1

RE’GI STERED AS {Bridge. noCl ass garpTiners (11)};

1%.12.1 Name Bindings for GARP Timers

nNHGARPTI mer s- Port NAME BI NDI NG
ISUBORDI NATE OBJECT CLASS O0GARPTi ners AND SUBCLASS
NAVED BY SUPERI OR OBJECT CLASS oPort AND SUBCLASSES ;
W TH ATTRI BUTE aGARPTI ners
RHA STERED AS {Bri dge. nameBi ndi ng gar pTi mers-Port (12)};

1%.12.2 GARP Timers Attribute definition

aGARPTI ners ATTRI BUTE
W TH ATTRI BUTE SYNTAX Bri dge. GARPTI ners ;
VATCHES FOR EQUALITY ;
BEHAVI OQUR

bGARPTI nmer s BEHAVI CUR

DEFI NED AS g GARP Tinmers object.!

REd STERED AS {Bridge.attribute garpTinmers (69
1%.12.3 Join Time Attrib

aJoi nTi me ATTRI BUTE
W TH ATTRI BUTE SY
MATCHES FOR
BEHAVI OUR
bJoi nTi ne
DEFI NED AS alue of Join Time in use by a GARP

W TH ATTRI Bri dge. LeaveTi ne ;

MATCHESECR EQUALI TY, ORDERI NG ;
BEHAVI OUR
bleaveTi me BEHAVI OUR
DEFI NED AS ! The current value of Leave Time in use by a GARP

Participant (see 12.12.1).!

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 I The current value of Leave All

Participant (see 12.12.1).!

Tinme in use by a GARP

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) v (1}
DEFINITIONS::=BEGIN

IMPORTS

-- {mport 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
; -1 End of IMPORTS

Define short-form identifiersfor OID prefixes

br|dge OBJECT IDENTIFIER ::=
acfion OBJECT IDENTIFIER ::=
ashlModule OBJECT IDENTIFIER ::=
atfribute OBJECT IDENTIFIER ::
atfributeGroup OBJECT IDENTIFIER ::=
exjensions OBJECT IDENTIFIER ::
m@Class OBJECT IDENTIFIER ::
nameBinding OBJECT IDENTIFIER ::=
notification OBJECT IDENTIFIER ::
package OBJECT IDE =
paf ameter OBJECT IRENT

Define other Typesand Vg

AdcessPriority -- Range 0 through 7
Address {[0] MACAddress, -- Dynamic entries
[1] SEQUENCE {PortNumber,
MACAddress}
} -- Static entries
AdeingTime N -- Units of 1/256 seconds
AgplicantAdm ::=BOOLEAN {disabled FAL SE,
enabled TRUE}
Agplicatj ::= GARPApplicationAddress
BridgeAddr ::= MACAddress
BrdgeForwar dDelg ::= ForwardDelay -- Range 4.0 - 30.0 seconds
BrfdgeHelloTiwe ::=HéelloTime -- Range 1.0 - 10.0 seconds
Brfidgel dentifier = SEQUENCE {BridgePriority,
BridgeAddress}
BriidgeMaxAge ;= MaxAge -- Range 6.0 - 40.0 seconds
BridgeName = GraphicString -- Max 32 characterslong
BridgeNumPorts ==HNFEGER —Range+—255
BridgePortAddresses ::= SET OF SEQUENCE {PortNumber,
PortAddress}
BridgePriority ©=INTEGER -- Range 0 - 65535
DatabaseName 2= GraphicString
DatabaseSize = INTEGER
DesignatedBridge ::= Bridgel dentifier
DesignatedCost ;= INTEGER
DesignatedPort ::= Portldentifier
DesignatedRoot ::= Bridgel dentifier
DiscardOnError Detail ::= SET OF SEQUENCE {sourceAddress MACAddress,
reason DiscardReason }
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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 1= SEQUENCE {GIPContextID,

attributeValue OCTETSTRING}
uence of octets, as defined by the GARP A

-- TheAttribute Valuefield carries an nAttribute Value encoded as a

-- yalueswhen carried as a sequence of octetsin GARP PDUs (12.11).

GARPAttributeType = INTEGER

GARPTimers ::= GraphicString (“GT")

Gl|PContextI D ;:=INTEGER

HglloTime = INTEGER -- Units of 1/256 seconds
HqldTime = INTEGER -- Units of 1/256 second
Jo|nTime = INTEGER -- Units of centisecond$
LgaveTime = INTEGER -- Units of centisegends
LdgaveAllTime = INTEGER -- Units of centisg
MaxAge = INTEGER -- Unitsof 1

Nymber OfEntries = INTEGER

Nymber OfDynamicEntries = INTEGER

Nymber OfGroupRegistrationEntries ;= INTEGER

Offiginator OfL astPDU =
tboundAccessPriorityTable n=

per manentDatabaseName GraphicSt(ing
PortAddress
PartBitmap
PartExtendedM
Par tldentifier

PgrtName
PartNumber

PartMap CHOICE

ccedsPriority}

{PortPriority,
PortNumber }

{[0] PortNumber,
[1] PortBitmap
[2] PortExtendedM ap}

--#0r user priority =2
-- for user priority =3
-- for user priority =4
-- for user priority =5
-- for user priority =6
-- for user priority =7

-- Max 32 characters

PartPréQ = INTEGER -- Range 0 - 255
PathCost = INTEGER -- Range 1 - 65535
PartType 2= OBJECT IDENTIFIER
RqotPathCost = INTEGER
RqotPort ::= Portldentifier
Foy cePoriState 1= State -- new Stateislimited to either Disabled or Blocking only
Stfte = INTEGER {disabled (0), -- Port State
TStemmg (1);
learning (2),
forwarding (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),
260 Copyright © 1998 IEEE. All rights reserved.


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

MEDIA ACCESS CONTROL (MAC) BRIDGES

ISO/IEC 15802-3: 1998(E)

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),
qp-in (17),
go-in (18),
la-mt (19),

ANSI/IEEE Std 802.1D, 1998 Edition

T9
T9
Tr

Ty

Us
Ug

EN

la-Iv (20),
lo-mt (21),
lo-lv (22),
la-in (23)}

pologyChange ::= BOOLEAN

pologyChangeAck ::=BOOLEAN

pfficClassTable 1= SEQUENCE {
noOfSupportedClasses
SEQUENCE OF TrafficCl

I'he number of elementsin the SEQUENCE OF is exactly equal to the numbe

lasses supported on the Port.

pfficClassTableEntry

lassis ambiguous or undefined.
peValue

time

er Priority

er 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
D
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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
which filtering is guaranteed.
b) Guaranteed Bridge Relaying Rate, and arelated time interval Tg.

16.1 Guaranteed Port Filtering Rate

giyen any set of frames from the specific Bridge Port to be filter
Priocess shall filter all of the set aslong as al of the following a

ing Rate multiplied by Tr.
b) The Guaranteed Port Filtering
Cc) TheGuaranteed Bridge Relaying

€) Theinformation upon which the fi[tering-decisiens\are ba
Database prior to the start of time in

16.2 Guaranteed

reay al of the set g

Fqr aBridge, a ! o Bri ing/Rate, in frames per second, is avalue that given any et
of| frames from the gpesific glayed during any Tg interval, the Forwarding Process shll

d) iTOR ation upah which the forwarding decisions are based has been configured in the Filteripg

a) does not exceed the Bridge's Guaranteed Bridge Relaying Rate
b) ering Rate of each Bridge Port is not exceeded.
C) es are hot discarded due to output congestion (7.7.3).
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Annex A

(normative)

PICS proformat

A.l Introduction

C

hich capabilities and options of the protocol have been implemente
including use

a)

b)

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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AN

A

A

.3 Instructions for completing the PICS proforma

.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

CqQ

m
e
a

be
cd

s

A
In
ful
un
arn

A
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ntaini ng ani mber of individual items Answersta the qL lestionnaire items are ta bhe prn\/idpd inthe rig
pst column, either by simply marking an answer to indicate a restricted choice (usual)y-Yes or No), ©r

tering avalue or a set or range of values. (Note that there are some items where two O exchoicesfrg
ket of possible answers can apply; all relevant choices are to be marked.)

ambiguous identification for the item (
d presentation.

scribe al such configuratio s. , the's S oice of providing more than one PICS, each coveri
e subset of the ixgpl opfi guhati abiljties, in case that makes for easier and clearer presentation
b i nformation. 6

References to items of Additional Information may be entered next to any answer in the questionnaire, a

may be Iincluded In 1tems ot Exception Intormation.

A.

3.3 Exception information

completed PICS proforma, including any(Additianal I ation.and Exception Information, is the Profo-

t-
Dy
m

g
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er_

a-
ihg

nd

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

b) A predi
referenc

o

e
e predicate formed by omitting the “=" symbol is false, and vﬂge
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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

A (O
|mplementation Name(s) and Version(s) <&\ x\>

Dther information necessary for full iden-
ifi cation—e.g., name(s) and version(s) of
machines and/or operating system names

NOTE 1—Only the first three items are reqdired |rR§I entati ns rmation may be completed ap
gppropriate in meeting the requirement for ful Ndentifi

NOTE 2—The terms Name and Version should bexpterp riatel rrespond with a supplier’sterminol
bay (e.g., Type, Series, Modd).

4.2 Protoc@vm ary, -1998

dentification of proi

>

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

Amd. : Corr.

Amd. : Corr.

Haveany Exception items been required?

See A.3.3: the answer Yes means that the No []
implementation does not conform to |EEE
Std 802.1D-1998.)

Yes []

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 the relevant MAC standards?
( :1)* (‘QMAI(‘I‘)’ |EEE Std 8023 Q1
(La.2)* Token Bus, |SO/IEC 8802-4 0.1
(La.3)* Token Ring, ISO/IEC 8802-5 0.1
(La.g)* FDDI, 1SO 9314-2 0.1
(La.5)* DQDB, ISO/IEC 8802-6 0.1
(La.6)* ISLAN, ISO/IEC 8802-9 0.1
(La7)* ISLAN 16-T, |IEEE Std 802.9a 0.1
(la8)* Demand Priority, ISO/IEC 8802-12 (IEEE 01
Std 802.3 format)
(la.9)* Demand Priority, ISO/IEC 8802-12 (ISO/IEC | O.1
8802-5 format)
(la11)* Wireless LAN, ISO/IEC DIS 8802-11 0.1
(ILb) ISLLC Type 1 supported on al Bridge Ports | M 2,
in conformance with 1SO/IEC 8802-2? /(y |
M\ )
(Lo Is Source-Routing Transparent Bridgeopera,” ™\ O )A Yes[] NoJ]
tion supported on any of the Bri
support isclaimed, the PICS profori
in Annex D shall also be complet
® ) 75,76,77 Yes[]
(Ba) 6.6.5,7.7.2 Yes[]
(Ro)* 6.6.5,7.7.2 Yes[] No[]
N/A[ ]
(Po)* 2b:M 6.6.5 Yes[] No[]
(Pd)* 2b:0 6.6.5 Yes[] No[]
(Pe) 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? 7.7.3,7.75,
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 (®) 7.9.1 Yes[] Nol]
given MAC Address specification with adis-
tinct Port Map for each inbound Port? /
(F Can Group Registration Entries be dynami- 2cM 793,10 []
cally created, updated and deleted by GMRP? /\ /AQH
(10) Addressing (A.8) 712 \ \ Yé\{\]\)
(Pa)* Can the Bridge be configured to use 48-bit 0.3 2 \ >§5\[P No[]
Universal Addresses? / <
(Pb)* Can the Bridge be configured to use 48-bit 0.3 7.&\ )& [T Nol]
Local Addresses? /\
(L3)* Spanning Tree algorithm and protocol (A.9) K j 7 N 8\9\ \/ Yes|[ ]
(Le)* Does the Bridge support manag of the/\\ O >.2 Yes[] No[]
Spanning Tree topology?
(L7* Does the Bridge support managem f t%\ —6./10 Yes[] NoJ]
protocol timers?
(L9oy* Bridge Management Operations Q (@) \/ 14 Yes[] No[]
(POa)* Arethe Bridge 1924 5 Yes[] No[]
ported viaa{P\ efnthPr ? N/AT]
(ROb)* Arethe Bridlge Man t Mnssip- | 19:04 5 Yes[] NoJ[]
porfed via algcal m t inte(face? N/AT]
Al6 Relay ar@i\{ inghot™Nrames
tem \ \ \FW Status References Support
AN
[(4)) N Arev%iv eswith mediaaccessmethod | M 6.4,7.5 Yes|[]
}m@ led”
(P9) Are corres(ly?eceived frames submitted tothe | M 75 Yes|[]
L earning Process?
(Bh) Are user data frames the only type of frame M 75 Yes|]
relayed?
(2i) Are request with no response frames the only M 75 Yes|[]
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?
268 Copyright © 1998 IEEE. All rights reserved.
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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? /
(Po) Isarelayed frame submitted toaMAC Entity | M 7.7.4,6.3. [1
for transmission only once? /\
(Pp) Isamaximum bridgetransit delay enforcedfor | M 7.73 Yes \)
relayed frames? (\
(Pa) Are queued frames discarded if a Port leaves M 7.83 X Y&sy
the Forwarding State? \
(bn Isthe user priority of relayed framespreserved | M X N Yes|[]
where possible? m
(Bs) Isthe user priority set to the Default User Pri- \/ 6.4 Yes|]
ority for the reception Port otherwi?'f\ >
(kY Isthe user priority regenerated by m of}he\ \_}él Table7-1 | Yes[]
User Priority Regeneration Table?
(Pu) Is mapping of Regenerated User Prigrity t M \> 7.7.3, Table7-2 | Yes[]
Traffic Class perfori by m of the Tra(- )
fic Class Table? ?ﬂ\ N
N
(Bv) Is the access prioti ved fr e R M 7.75, Table7-3 | Yes[]
erated User Prijorit ed bysthe waluesi
Table r edia
methde sup)
(Pw) Doestheij tati o intr de- X 7.17.6,6.3.7 No[]
tected f or rate@reater than that achiev-
able by aresexving the ’
(Bx) I the?&&r s el ayeth between Portsof | O 7.76 Yes[] No[]
the.same MAE.-tyRe pr ed?
AN
(By) \ Do e Bridge generate an MSL:X 6.5.4, No[]
UNITDATA .Indi cation primitive on receipt SO 9314-2 N/AT]
of ayalid fr transmitted by the Bridge
AC entity?
((224] Is only Asynchronous service used? MSL:M SO 9314-2 Yes[
Clause 8.1.4 N/AT]
(28a) On receiving aframe from an FDDI ring for MS1:0 6.5.4, Yes[ ] No[]
forwarding, does the bridge set the C indica- SO 9314-2 N/AT]
tor? Clause 7.3.8
(2ab) On receiving a frame 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/A T[]
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?

(4b)* Can the entries in the User Priority Regenera- 4:.0.5 75.1, Table7-1 | Yes[] No[]
tion Table for each Port be set to the full range
of values shown in Table 7-1?

(fic) Can the entries in the Traffic Class Table for MS2:0 7.7.3, Table 7- ] NoTl]
each Port be set to the full range of values N/A
shown in Table 7-2? N\
If item 4 is supported, mark “N/A” and con- [
tinue at item (4q).

(#d) Does the Bridge support the recommended = 4:M vl \ Yes| ]
default value of the Default User Priority
parameter for each Port? \

NS

(fe) Does the Bridge support the recommended - 4:M 754, Table¥X-1 | Yes[]
default mappings between received user prior-
ity and Regenerated User Priority for each Port
as defined in Table 7-1? \(\ {\

7

(#f) 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?

(f9) 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? [\ ~

Rredicates:

NS1=1a4AN (131 0R 122 1a3ORYa50R 1a6 OR 1a.7 OR 1a.8 OR 1a.9)

NIS2 = 2d AND

N1S3 =2d AND NOT,

A7 Mainteran f frltering entries in the Filtering Database
tem \/ Feature Status References Support

(pa) Are Dynamic Filtering Entries created and M 78,792,844 Yes|[ ]
tpdatecH-and-onhy-Hthe-Por-State-permis?

(5b) Are Dynamic Filtering Entries created on X 7.8,79.2 No[]
receipt of frames with a group source address?

(5¢) Does the Filtering Database support Static Fil- | M 79.1 Yes|[]
tering Entries?

(5d) Can aDynamic Filtering Entry be created that | X 7.8,7.9,791, 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|]
remove any conflicting information in a
Dynamic Filtering Entry for the same address?

(ba) Does each Static Filtering Entry specify a M 791 Yes| |
MAC Address specification and a Port Map? /

(ph) Are Dynamic Filtering Entries removed from M 792 []
the Filtering Database if not updated for the
Ageing Time period? (\

(pi) Does each Dynamic Filtering Entry specify a M Q. es|
MAC Address specification and a Port Map?

(ki) 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 (64). M\ N

(pPK) Does each Group Registration Entr ify a “&cz L)? .3 Yes|[ ]
MAC Address specification and a Pot MapQ

(Bh 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

(pm) Are Group Regjstratian E}nzles created 2c 7.9.3,10 Yes|]
updated and r the Rilteing Data
base in accordance specificatian of
GM R??/\

(bn) Are Gr}up/ ' i \%esl? 2c:X 7.9.3,10 No[]
updated emo! I Data-
base by an viathg'operation
of GMRR?

(pa) %e m\eﬁi\\tgi}g\Déabase\/Si ze. M 7.9 entries

W
(bb) < \o{hwanen\\t)atabase Size. M 7.9 ____ entries
i em“(?c) Mported, mark N/A and N/AT]

continue at itey (8a).

(fd) Can Static Filtering Entries be made for indi- M 791 Yes|[ ]
vidual MAC Addresses?

(7e) Can Static Filtering Entries be made for group | 7¢c:M 7.9.1 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
7-4?

(Bb) Can the Bridge be configured to use any of the | O 792, Table7-4 | Yes[] NoJ |
range of values of Ageing Time specified in
Table 7-4?

Al|8 Addressing \
tem Feature atu(sr7 M% Support

(103) | Doeseach Port have a separate MAC Address? \@ \\/ / A 7.12\.2> Yes| ]

(LOb) Are al 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).

(1L0c) Are all BPDUSs tradsmit Pro< )Qa' M 7.12.3,8.2 Yes[ ]
tocol Group Addresswhen ©niversal
Addresses are ? (\

(Lod) | Isthe e address of sth @ 9a:M 7123 Yes[]
the transmitting Rort?

(L0d1) | IsthelLL dress of U Wd M 7.12.3, Yes[ ]
LLC agdr enti forthe Spanhing Tree Table 7-8
Protocok?

(LOe) I§the Bridge A ree:,\KUni sal Address? M 7.125,8.2 Yes[]

%

(lOf)< eXr addr to any of the Reserved 7.12.6 No[]
Ad ed by the Bridge?
Ifitem (13) ispot supported, mark N/A and N/AT]
continuerat. i (11¢).

(INE)) Is Bridge Management accessible through 13.0 7124 Yes|[] No[]
each Port using the MAC Address of the Port
and the LSAP assigned?

(11b) Is Bridge Management accessible through all 13.0 7124 Yes|[] No[]
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]

(12d) Are Group Addresses additional to the (0] 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 del eted?
(12a) Can agroup MAC Address be assigned to 9b:M 8.2 Yes|]
identify the Bridge Protocol Entity? N/AT]
(IL2c) Does each Port of the Bridge have adistinct M 8.2, 8.5.5.1/\( Yes
identifier?
A|9 Spanning Tree Algorithm <&\ \>
tem Feature Staté\ %% > Support
(L3a) Areal the following Bridge Parameters maintained? M ~ S\N\ \ Yes|[]
Designated Root M\ ) / N 8\.6\§1
Root Cost (\ (\\ % ( K) 8.‘532
Root Port )‘3./5.3.3
Max Age F L \ 8.5.34
Hello Time \ \\ 8535
Forward Delay \ N et M 85.3.6
Bridge IdendifM \ ~ 8.5.3.7
AT A% 8538
Bridge I—@ck\%é\ \/\\) 8.5.3.9
Bridde Foqward Dily ) 853.10
@Q@K&@&Qeté@ 85.3.11
\FonI@%han\gg 85.3.12
WOWi me 85.3.13
Hord T me> 853.14
(IL13b) 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)

LOCAL AND METROPOLITAN AREA NETWORKS:

Item Feature Status References Support
Path Cost 8553
Designated Root 8554
Designated Cost 8555
Designated Bridge 85.5.6
Designated Port
Topology Change Acknowledge .y
Configuration Pending \
Change Detection Enabled \/
(13d) | Areall the following Timers maintained for each Port? | M }3\ &/
Message Age Timer & >
Forward Delay Timer
Hold Timer M\ ) /
(IL3e) Are Protocol Parameters and Timer igtai ned; ald M & Yes[]
BPDUs transmitted, as required on &ach of\theXollow-
ing events?
Received Configuration BPDU F \
N
Received Topolol hange tific\s{ion\B{’D\\\ 8.7.2
Hello Tim Ex/\lrg!:iw)liK N 8.7.3
0 Timer Exp S\/ 7.
MessageAg}e T iry \ ~ 8.7.4
For@r&ge@ﬂ mer %p}y\ \/ 8.75
Topol og;(éﬁm{ tifi catiol er Pxpiry 8.7.6
Toptlégmgez\&ani ry} 8.7.7
(ﬁdﬁ@g&%{ﬁy\ \ 8.7.8
(L3f) Dothef Imng erM modify Protocol Parame- | M 8.8, 8.9, 853, Yes[]
< tors and Nirers, anchiransmit BPDUs as required? 854, 8505,
85.6
Intelizatiop 88.1
Enable Port 8.8.2
Disable Port 8.8.3
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[]
(53 DOES The BTTdge USe the specified vatte for Hord ™ 8102, Y&ST]
Time? Table 8-3
If item (16) is not supported, mark N/A and continue /A [
a (17a)
(L6a) Can therelative priority of the Bridge be set? 16:M ;%\fi\\ YéJ]\\)
(L6b) Can therelative priority of the Ports be set? 16:M <\\g\§€5§\ y%t\,}/
8
(L6c) | Can the path cost for each Port be set? m\%x Yes| ]
8.8,
O
If item (17) is not supported, mark N/A and conti \/ N/AT]
a (18a).
N
(L7a) 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
(L7b) 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
(L7c) Can Bridge Forwar el e set to th\al%ge 17:M 8.10.2, Yes[]
of values speC| 8.5.3.10,
Table 8-3
(18a) | Doal léPb)J %ntal n arint%(d rhn\ Ctets? M 9.11 Yes[]
(IL8b) Areall the lonn DY esencoded | M 911,92 Yes[]
as speC|
/Pqt&o\l Iéeg\hq 9.21
Qgrouh:% \W | dexifi 9.22
< \B}\&QM \ 923
\E@\s \ 9.2.4
Bridge tifiers 9.25
Root Path Cost 9.2.6
Port Identitiers 9.2.7
Timer Values 9.28
(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|]

Copyright © 1998 IEEE. All rights reserved.

275



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

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

A.10 Bridge Management

LOCAL AND METROPOLITAN AREA NETWORKS:

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|[ ]
(r9cy S BTIigeE Name 9™ 4413 Y&ST]
o) | Reset Bridge 19:M 14414 Yé[\k
(19¢) | Read Port 19:M 14.4.2.1 /\< h @]
(L9f) | Set Port Name 19:M 14.4.2§\ \ Yésj\] >
(1199) Read Forwarding Port Counters 19:M 463\1\\ §&e§[ ]§
(koh) | Read Filtering Database 19:M (\ g .1.1\\ Yes|
(IL9i) Set Filtering Database Ageing Time 19:M N4\7\J§2 \ X%[ ]
(%) | Read Permanent Database 19( MO 7}1\) Yes[]
(L9k) Create Filtering Entry ,}&0\4/ / /\ 14.?.‘6} Yes|[ ]
(Lan Delete Filtering Entry & & 1§M \ \J14 6.2 Yes|[]
(19m) | Read Filtering Entry A \{S)M\ 14.7.6.3 Yes|[ ]
(L9n) Read Filtering Entry Range K (\ \13\ > 14.7.6.4 Yes|[]
(190) | Read Bridge Proto@ %m{e@rx\ \) 1o 14.8.1.1 Yes[]
(19p) Set Bridge MOWI %ﬁqne}&s o\ M 14.8.1.2 Yes|[]
(190) | Read @r\Paral@&é\ \ \ 19:M 14.82.1 Yes[]
(on) Forceﬁsqrt/gﬁtgx \ \ 19:M 14.8.2.2 Yes|]
(o) | Set Pory&(%meté\ \/\ 19:M 14823 Yes[]
(o) | Read POxt D&\WWM MS4:M 14.6.2.1 Yes[] N/A[[
(Lou) % Port It\Qser\RKm@/ MS4:M 14.6.2.2 Yes[] N/A[[
(L9v)< Po s;r Priogity Regeneration Table MS5:M 14.6.2.3 Yes|[ ] N/A ]l
(1ow) P&‘UQ&M Regeneration Table MS5:M 146.24 Yes[] N/A T[]
(19%) | Read PortJraflic Class Teble MS7:M 14,631 Yes[] N/AT|
(L9y) Set Port Traffic Class Table MS7:M 14.6.3.2 Yes[] N/A ]I
(19z) Read Outiound ATCESS Priorty Tabe MSGv 14633 YesT] NAT]
(19a3) | Read GARP Timers MS8:M 14.9.1.1 Yes[] N/A[]
(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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A.10 Bridge Management (Continued)

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

Item Feature Status References Support
If item (20a) is not supported, mark N/A and con- N/AT]
tinue at (20e).

(20c) What Management Protocol standard(s) or speci- | 20a:M 5.
fication(s) are supported?
(20d) What standard(s) or specifications for Managed 20a:M 5.
Objects and Encodings are supported?
If item (20b) is not supported, mark N/A and con- /\( N/}(\\
tinueat A.11. ~
(POe) What specification of thelocal management inter- | 20b:M 5.
faceis supported?
Aredicates:; \ \)
NS4=19 AND 4a
N1S5=19 AND 4b
N1S6=19 AND 4
NS7=19 AND 4c
N1S8=19 AND 2b

Al11 Performance

Item Feature ( (N \S@% References Support
P13) Rate, an M 16.1
r\j>
P1b) _ M 16.2
N
G}firantwd Bridge Relaying Rate TR
M& persecord 0 second(s)
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A.11 Performance (Continued)

Port number (s) or Guaranteed port filtering rate Te

other identification (specify for all ports) (specify for all ports
__________ frames per second o ___second(s)
__________ frames per second o _second(s)

franespersecond | secondt{\

N
__________ frames per second _____(zécgws) &

__________ frames per second _ _(_};Yé(i) \

N
__________ frames per second 4 __\W)X

__________ frames per second ( OM(S)

__________ M\// @_ ]\_/Zsecond(s)

A[12 GARP and GMRP

(\

tem tus References Support

Ifltem2b|sn t , mark N and \/ N/AT]
tinue at )tqn (

(P2a) Is the%%tﬁb 2b:M 10.4.1, Yes|[ ]
destination MA Table12-1
col echang\

(p2b) AreG P p to I exthang eved by 2b:M 12.4,12.5, Yes[ ]

procedures, using the Table 7-8

LhC addr an g ¥Free protocol ?

(220)< 2b:M 10.3.1, 12.4, Yes[]

125,12.11

(P2d) Doestheimplementation support the operation | 2b:M 128,13 Yes|[]
of the Applicant, Registrar, and LeaveAll state
L |a,i Iil Im’.‘

(22¢) Does the Bridge propagate GMRP registration | 2b:M 12.3.3,12.34, 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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A.12 GARP and GMRP (Continued)

ISO/IEC 15802-3: 1998(E)
ANSI/IEEE Std 802.1D, 1998 Edition

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 Applications supported,
discarded?

2b:M

10.3.1,12.4,
12.5, 12.10,
12.11

Yes|]

(P21)

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| |

(p2)

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?

%x

%

(b2x)

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 3,125

No[]

(b2l

(a) received on an
warding State, and
(b) destined fo
Bridge supports,

forwar n other

7.12.3,125

No[]

(P2m)

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

infividual LANs and Bridges are of the same type and speed. It is
Bridged LAN.

The explanation isillustrated by recommended values fo

Bl.2 Abbreviations and special

dia maximum bridge diameter
life maximum frgm
t d 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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