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FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with 1ISO and IEC, also take part in the
work.

national bodies for voting. Publication as an International Standard requires approval by at least</5
ofl the national bodies casting a vote.

International Standard ISO/IEC 9314-6 was prepared by Joint Technical Committee ISOMEC JTC| 1
Information technology, Subcommittee SC 25, Interconnection of information technology.equipment.

IJO/IEC 9314 consists of the following parts, under the general title Information technology — Fifre
Dfstributed Data Interface (FDDI):

—| Part 1: Token Ring Physical Layer Protocol (PHY) (1989)

—| Part 2: Token Ring Media Access Control (MAC) (1989)

—| Part 3: Physical Layer Medium Dependent (PMD) (1990)

—| Part 4: Single Mode Fibre Physical Layer Medium Dependent(SMF-PMD) 1)

—| Part 5: Hybrid Ring Control (HRC) (1995)

—| Part 6: Station Management (SMT)

—| Part 7: Physical Layer Protocol (PHY-2)

—| Part 8: Media Access Control-2 (MAC-2)

—| Part 9: Low-Cost Fibre — Physical MediunrDependent (LCF-PMD) (under consideration)

—| Part 10: Token Ring Twisted Pair—~Physical layer Medium Dependent (TP-PMD) (under
consideration)

—| Part 13: Conformance Test Protacol Implementation Conformance Statement Proforma (CT-PICS]
—| Part 20: Physical Medium®@Dependent Conformance Testing (PMD-ATS) (under consideration)
—| Part 21: Physical Layer Protocol Conformance Testing (PHY-ATS) (under consideration)

—| Part 25: Abstract Test Suite for FDDI — Station Management Conformance Testing (SMT-ATS)

—| Part 26: Media-Aecess Control Conformance Testing (MAC-ATS) (under consideration)

D To be published.
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INTRODUCTION

The Fibre Distributed Data Interface (FDDI), ISO/IEC 9314, is intended for use in a high-performance
general purpose multi-node network and is designed for efficient operation with a peak data rate of
100 Mbit/s. It uses a Token Ring architecture with optical fibre as the transmission medium. FDDI
provides for hundreds of nodes operating over an extent of tens of kilometres.

Station Management (SMT) specifies the local portion of the system management application process
for FDDI, including the control required for proper operation of a node in an FDDI ring. SMT provides
s¢rvices such as connection management, station insertion and removal, station initialization,
cgnfiguration management, fault isolation and recovery, communications protocol for external authority,
sg¢heduling policies, and collection of statistics.

When the set of basic FDDI standards, ISO/IEC 9314, is completed it will include the follgwing
standards:

=

a) A Media Access Control (MAC), which specifies the lower sublayer of theData Link Layer
ISO/IEC 9314,

b) A Physical Layer Media Dependent (PMD), which specifies the lewer sublayer of the Physigal
Layer of ISO/IEC 9314,

c) A Physical Layer Protocol (PHY), which specifies the upper sublayer of the Physical Layer ¢f
ISO/IEC 9314.

Alnumber of extensions to ISO/IEC 9314 are completed orin process. One extension, ISO/IEC 9314
for Hybrid Ring Control (HRC), commonly known as EDRI-II, extends the capability of FDDI to handle
ispchronous data streams at a multiplicity of data rates." Another extension, ISO/IEC 9314-4, provide
for a single-mode optical fibre version of PMD (SMF-PMD) and will permit optical links of up 60 km.

o

Other extensions, addressing alternate PMDs;) will provide low-cost attachments for use in
cgncentrator-to-workstation environments

This part of ISO/IEC 9314 for SMT represents the final standard in the set of basic FDDI standards.

SMT is a sophisticated document specifying many critical aspects of interoperability in a multi-vendor
FDDI network and, as such, has:proved to be by far the most difficult of the set of FDDI standards to
complete. The successful completion of the work on SMT is the result of a high degree of cooperatio
between competing manufacturers of FDDI equipment.

=)
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INFORMATION TECHNOLOGY —
FIBRE DISTRIBUTED DATA INTERFACE (FDDI) —

Part 6: Station Management (SMT)

Cq
8
th

F
ki
Cq

T

Scope

his part of ISO/IEC 9314 specifies the Station Management (SMT) for the Fibre Distributed Data
terface (FDDI).

DDI provides a high bandwidth (100 megabits per second) general purpose interconneetion among
mputers and peripheral equipment using optical fibre as the transmission mediumin-a ring
nfiguration. FDDI can be configured to support a sustained transfer rate of approximately
megabits (10 megabytes) per second. The use of dual attachment stations with dual MACs allowg
ese rates to be doubled under the circumstance of a fault-free FDDI ring.

DDI establishes the connection among many stations (nodes) distributed_over distances of several
ometres in extent. Default values for FDDI were calculated on the basis of 1 000 physical
nnections and a total fibre path length of 200 km.

ne FDDI consists of

a) A Physical Layer (PL), which provides the medium, connectors, optical bypassing,
and driver/receiver requirements. PL also defines encode/decode and clock
requirements as required for framing the data for transmission on the medium or to
the higher layers of the FDDI. For the purposes of this part of ISO/IEC 9314,
references to the PL are made in terms*of the Physical Layer protocol (PHY) and the
Physical Layer Media Dependent (RMD) entities which are the upper and lower
sublayers of PL, respectively.

b) A Data Link Layer (DLL) which controls the accessing of the medium and the
generation and verification'of frame check sequences to assure the proper delivery
of valid data to the higher layers. DLL also concerns itself with the generation and
recognition of deviee\addresses and the peer-to-peer associations within the FDDI
network. For the\purposes of this part of ISO/IEC 9314, references to the DLL are
made in terms ‘ef'the Media Access Control (MAC) entity which is the lowest
sublayer of DLL.

c) A StatiomManagement (SMT) standard, this part of ISO/IEC 9314, which provides
the cantrol necessary at the station (node) level to manage the processes underway
inthe various FDDI layers such that a station may work cooperatively as a part of
an FDDI network. SMT shall provide services such as connection management,
Station insertion and removal, station initialization, configuration management, fault
isolation and recovery, communications protocol for external authority, scheduling
policies, and collection of statistics.

The definition of SMT as contained herein includes the set of services that it provides for, and receives
from, the other entities that are contained within a node. Within SMT resides both knowledge of the
uniqueness of this node and the current network structure to the extent that this node's function is
affected.

The set of International Standards for FDDI, ISO/IEC 9314, specifies the interfaces, functions and
operations necessary to insure interoperability between conforming FDDI implementations. This part

of
te

ISO/IEC 9314 is a functional description. Conforming implementations may employ any design
chnique which does not violate interoperability.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions
of this part of ISO/IEC 9314. 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 ISO/IEC 9314 are encouraged
to investigate the possibility of applying the most recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 7498-4(1989) Information processing systems — Open Systems Interconnection — Basic
Reference Model — Part 4: Management framework

OoO-022A1 434+ 1000 Laf +i H £ Cila Niatiiaritaml—tData—taiast. VA wd Y mYAY Dot 4
U IJoleT1l. LIJOJI, 1nmMinuririatiori ’JIUbCOOHIy Q_yOLCIIIO = I'iorc UiouiovulTu Udlda Imincriacc ll_l_/l_/l/ = art 1

bken Ring Physical Layer Protocol (PHY)

=

0 9314-2: 1989, Information processing systems — Fibre Distributed Data Interface (FDDI) +Part 2}
bken Ring Media Access Control (MAC)

O/IEC 9314-3(1990) Information processing systems — Fibre Distributed Data Interface/(FDDI) — Part
Physical Layer Medium Dependent (PMD)

O/IEC TR3 8802-1(1997) Information technology — Telecommunications and jnformation exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 1: Overview
of Local Area Network Standards

=

)

(

)

ISO/IEC 8824: 1990, Information technology — Open Systems Interconnection — Specification of
Abstract Syntax Notation One (ASN.1)

ISO 8825: 1990, Information technology — Open Systems laterconnection — Specification of Basic
Ehcoding Rules for Abstract Syntax Notation One (ASN.Z)
q

O/IEC 10165-4: 1992, Information technology — @pen Systems Interconnection — Structure of
management information — Part 4: Guidelines for'the definition of managed objects

Definitions

3

For the purposes of this part of ISO/IEC 9314, the following definitions apply. In some cases these
definitions may duplicate those«c@ntained in other parts of ISO/IEC 9314. Such definitions are includ¢d
completeness and to improve readability. In certain cases, definitions herein may slightly update

Stations and con€entrators are classified as dual attachment, single attachment or null attachment.

3. bypass: The ability of a node to optically isolate itself from the FDDI network while maintaining
thie continuity’ of the cable plant.

concentrator: An FDDI node that has additional Ports beyond those required for its own
aftachment to an FDDI network. These additional Ports (type M — see 5.2.4) are for attaching other
F f i i -

3.4 counter-rotating: An arrangement whereby two signal paths, one in each direction, exist in a
ring topology.

3.5 Dual Attachment Concentrator (DAC): A concentrator that offers a dual attachment to the
FDDI network and is capable of accommodating a dual (counter-rotating) ring.

3.6 Dual Attachment Station (DAS): A station that offers a dual attachment to the FDDI network
and is capable of accommodating a dual (counter-rotating) ring.

3.7 dual ring (FDDI dual ring): A pair of counter-rotating logical rings.
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3.8 entity: An active service or management element within an Open Systems Interconnection
(OsSI) layer, or sublayer.

3.9 fibre optic cable: A cable containing one or more optical fibres.

3.10 Local Path: A Local Path represents the segment(s) of ring(s) other than the primary ring and
secondary ring that pass through the node.

3.11 logical ring: The set of MACs serially connected to form a single ring. A fault-free FDDI
network provides two logical rings.

MIC receptacle.

313  MIC plug: The male part of the MIC which terminates a fibre optical cable.
3{14  MIC receptacle: The female part of the MIC which is contained in an FDDI node.

315 network (FDDI network): A collection of FDDI nodes interconnected to formra’trunk, or a treg,
ol a trunk with multiple trees. This topology is sometimes called a dual ring of trees,

316 node: A generic term applying to an active element in an FDDI network'(station or
cgncentrator).

JL7  Null Attachment Concentrator (NAC): A concentrator that dées'not contain an A, B, or S
DIt

18  Path: A Path represents the segment(s) of a logical ring\that pass through a node.

19  Physical Connection: The full-duplex physical layerassociation between adjacent PHY
mtities (in adjacent nodes) in an FDDI network, i.e. a pair ofPhysical Links.

20 Physical Link: The simplex path (via PMD and attached medium) from the transmit function [of
e PHY entity to the receive function of an adjacent PHY entity (in adjacent nodes) in an FDDI
network.

oW OW W TW

321 Port: APHY entity and a PMD entity_in a node, together creating a PHY/PMD pair, that may
cgnnect to the fibre media and provide one.end of a physical connection with another node.

3R2  Primary Path: A Primary Pathyepresents, to the best of a node's knowledge, the segment(s
off the primary ring that pass through the node. Conditions may exist in parts of the network which may
cause the Path to be in a differenting (e.g. Secondary Path instead of Primary Path).

33  primitive: An elementof the services provided by one entity to another.

3P4  receiver (optical).) An opto-electronic circuit that converts an optical signal to an electrical
lopic signal.

3P5 repeater\A physical-layer relay in an FDDI network. A repeater is not further defined in this
International Standard.

36  ring:/A set of nodes wherein information is passed sequentially between nodes, each node i
turn examining or copying the information, finally returning it to the originating node.

327~ rooted node: A node that does not have any active A, B, or S Ports in tree mode.

3.28  Secondary Path: A Secondary Path represents, to the best of a node's knowledge, the
segment(s) of the secondary ring that pass through the node. Conditions may exist in parts of the
network which may cause the Path to be in a different ring (e.g. Primary Path instead of Secondary
Path).

3.29 services: The services provided by one entity to another. Data services are provided to a
higher layer entity; management services are provided to a management entity in the same or another
layer.

3.30 Single Attachment Concentrator (SAC): A concentrator that offers a single attachment to
the FDDI network.
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3.31 Single Attachment Station (SAS): A station that offers a single attachment to the FDDI
network.

3.32  station: An addressable node on an FDDI network capable of transmitting, repeating and
receiving information. A station has exactly one SMT, at least one MAC, at least one PHY, and at least
one PMD.

3.33 symbol: The smallest signalling element used by the Data Link Layer (DLL). The symbol set
consists of 16 data symbols and eight control symbols.

3.34  transmitter (optical): An opto-electronic circuit that converts an electrical logic signal to an

nnnnnnnnnn

335 trunk: A physical loop topology, either open or closed, employing two optical fibre signal

paths, one in each direction (i.e. counter-rotating), forming a sequence of peer connections between
FDDI nodes. When the trunk forms a closed loop it is sometimes called a trunk ring.
3

36  tree: A physical topology consisting of a hierarchy of master-slave connectionsrbetween a
concentrator and other FDDI nodes (including subordinate concentrators).

4] Conventions and abbreviations

4|11 Conventions

e terms SMT, MAC, LLC, PHY, and PMD when used without modifiers, refer specifically to the locg
ntities.

T
e

The terms node, station, concentrator and repeater are usedjas follows in this part of ISO/IEC 9314.
The term node is used as a generic term to denote any active element in an FDDI network. Station i
used to denote a node that has at least one MAC. Cancentrator is used to denote any node that has
concentrator capability. The terms station and congentrator thus overlap in such a way that some
n}des may be referred to by either term. In this.case, the term actually used will be dependent upon

thie context of the usage. The term repeater jis tised only to denote a physical-layer relay in an FDDI
network and is not further defined.

This Intentional Standard when referring\to any of the PMD components assumes the multimode
optical fibore PMD. This does not preclude the use of other PMD media types.

Low lines (e.g. requested_service class) are used as a convenience to form the name of signals,
functions, etc., which might otherwise be misinterpreted as independent individual words if they were [to
appear in text.

In| 6.4, hyphens are used-in place of low lines. This is done to maintain compatibility of the encoding ¢f
the names of attributes with the standard on ASN.1 (see ISO 8824) which does not allow the use of
lo lines. No difference in meaning is implied. Thus T-Max in 6.4 is exactly equivalent to T_Max as
uged in clause ‘¥O-of this International Standard and in ISO/IEC 9314-2.

The use of'a period (e.g. SM_MA_UNITDATA.request) is equivalent to the use of a low line except that
a period.s used as an aid to distinguish modifier words appended to an antecedent expression.

The use of an asterisk (e.g. *:SM_PM_CON

he prim

TROL.request) indicates that t
AVATa=YT S1W7a h 1 oL k- AN

itive is to be sent t(

send a SM_PM_CONTROL.request to all the PMD entities under control of this SMT.
In the presentation of diagrams, dashed lines are used to indicate optional entities, data paths,

transitions and states. Dotted lines are used to indicate a functional unit that may be broken into other
functional units.

Timers are given by a name of the form TXX, where XX are two capital letters. An example is the PCM
timer, TPC.

This part of ISO/IEC 9314 on FDDI SMT contains four kinds of documentation as follows:
a) Narrative text, including text associated with state machines,

b) State machine diagrams, including associated footnotes,
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c) Pseudo code,
d) Examples, which are specifically noted as such.

If any discrepancies exist between the above, the following precedence shall be used to resolve those
discrepancies and determine conformance:

a)  State machine diagrams,
b) Pseudo code,

c) Narrative text.

Examples are provided only for clarification and shall not be used for determining conformance.

4]1.1 State machines

SMT operation is defined using cooperating state machines. It is assumed that time elapses-only in
discrete states, with instantaneous transitions between the states.

State diagrams are expressed using vertical staffs to represent states and horizontal-arrows to
represent transitions.

Transitions are illustrated with the triggering condition located above the horizontal arrow and any
agtions on transition located below the transition arrow. Transition actions-are performed while
rgmaining in the previous state, before entry into the new state.

e state name appears above the vertical staff representing statesand entry actions in the state, if
my, appear directly below the state name. Entry actions in a state,are executed on any transition
tering a state, including those transitions exiting and enteringthat same state.

he following event-processing sequence is assumed:

Evaluate all transition conditions from the current-state;

o o 4 o -

If a transition condition is satisfied, then

1) perform the associated transition agtions in the current state,
2) enter the new state,

3) perform entry actions, if any;-for the new state,

4) if a transition condition-from this new state is satisfied, then repeat the transition
sequence steps 1 to 4;

C) Perform any instate actions when their associated conditions are satisfied.

gical symbols are represented in state machines and pseudo code using | to represent the 'or'
ierator and & to represent the 'and’ operator.

L

0

Footnotes are useéd)in state diagrams to give precise detail on transition conditions, transitions actions
etry actions, and instate actions

4{1.2 DBefault and initial values

Defatlt values are defined for many of the attributes and parameters in this part of ISO/IEC 9314.
These default values provide correct protocol operation and interoperability of equipment over a broad
range of network configurations. Implementers may use alternate values than the defaults specified.
The effects of using an alternate value are not directly described.

An initial value is the value assumed by the attribute or parameter as the result of an implementer
defined causative action (e.g. power-on). When an initial value is specified in this part of ISO/IEC
9314, the station shall be capable of assuming that value.
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A Port type A

ALS Active Line State

ASN.1 Abstract Syntax Notation One

B Port type B

BER Basic Encoding Rules

CCE Configuration Control Element
CEM Configuration Element Manager
CF_State Configuration state

CFM Configuration Management
CMT Connection Management
DA_Flag Duplicate Address flag

DAC Dual Attachment Concentrator
DAS Dual Attachment Station
DM-DAS Dual-MAC Dual Attachment Station
DNA Downstream Neighbour Address
ECF ECHO Frame

ECM Entity Coordination Management
ESF Extended Service Frame

GDMO Guidelines for the Definition of Managed,Objects
HLS Halt Line State

ID Identifier (field)

ILS Idle Line State

LCT Link Confidence Test

LEM Link Error Monitor

LER Link Error Rate

LS Flag Line State flag

LSU Line State Ynhknown

M Port type'M

MIB Management Information Base
MLS Master Line State

MSB Most Significant Bit

N PC_Mode is None

NAC Null Attachment Concentrator
NIF Neighbour Information Frame
NLS Noise Line State

NSA NexXt Station AJAressing

P Mode is Peer

Path_Test Path Test state variable
PC_Withhold PCM Connection Withhold variable
PCM Physical Connection Management
PDR PHY Data Request

PDU Protocol Data Unit

PMD Physical Media Dependent

PMF Parameter Management Frame
QLS Quiet Line State
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R_Val PCM signalling Received Value array
RAF Resource Allocation Frame

RDF Request Denied Frame

RMT Ring Management

S Port type S

SAC Single Attachment Concentrator

SAS Single Attachment Station

SBA Synchronous Bandwidth Allocation
SIF Status Information Frame

SM-DAS Single-MAC Dual Attachment Station
SRF Status Report Frame

T Mode is Tree

T Val PCM signalling Transmitted Value array
TEC Timer, Entity Coordination

TID Timer, Idle Detection

TNE Timer, Noise Events

TNN Timer, Neighbour Notification

TPC Timer, Physical Connection

TRM Timer, Ring Management

TSR Timer, Status Reporting

TVD Timer, Valid Downstream Neighbour
TVU Timer, Valid Upstream Neighbour
UNA Upstream Neighbour Address

UNDA _Flag Upstream Neighbour Duplicate Address flag
WC_Flag Withhold Connection flag

5 General description

An FDDI network consists of a setof nodes logically connected. Information is transmitted
sequentially, as a stream of.suitably encoded symbols, from one active node to the next. Each node
generally regenerates and repeats each symbol and serves as the means for attaching one or more
devices to the network-for the purpose of communicating with other devices on the network. The
miethod of actual physical attachment to an FDDI network may vary and is dependent on specific
application requirements as described herein.

The basic building block of an FDDI network is the Physical Connection which consists of paired
Physical Layer entities in two adjacent nodes on the FDDI network connected with a transmission
miedium.<€onnection to the physical medium, specified in PMD, is controlled by the station insertion
amd remgoval algorithms of Station Management (SMT) which are contained herein.

SMT_specifies the local functions within an FDDI node necessary to manage the FDDI network. This

clause describes the physical and logical topologies of an FDDI network and specifies examples of
allowable node configurations used for specification of SMT protocols.

5.1 Definition of an FDDI node

A variety of internal node configurations are possible. However, a node shall have one, and only one,
SMT entity. It may, however, have multiple instances of MACs, PHYs, and PMDs, with the actual
number, within bounds, being implementer defined.

Several internal node configurations are defined within SMT with state machines provided to specify
their operation. These fall into the general classifications of single attachment nodes and dual

attachment nodes. FDDI trunk rings are normally composed of dual attachment nodes which have two

Ports (each consisting of one PHY and one PMD) to accommodate the dual (counter-rotating) rings.
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Concentrators, which may be single attachment, dual attachment, or form the root of a tree of other
FDDI nodes (null attachment), are also defined. Concentrators provide for the connection of single
attachment nodes (either stations or concentrators) which have only one Port and therefore cannot
directly attach to the dual ring. A dual attachment station or concentrator may also be connected to a
concentrator for use as the functional equivalent of the corresponding single attachment node (or
nodes if Port A and Port B are both connected to concentrators).

A single attachment node requires a minimum of one Port. A dual attachment node requires a
minimum of two Ports. To be designated a station, a node requires a minimum of one MAC. Stations
may have additional MACs, with MACs inserted in each of the dual rings in the case of dual attachment
stations. A concentrator rnnlllirpc one additional Port [1‘\]/:"\9 M (QDP 52 A)] for each tree connection that
is|to be provided. Different concentrator types may or may not have any MACs. The absence of &
MAC may limit the functionality of the concentrator. If it has at least one MAC, a MAC shall be lpcated
af{ the exit Port(s) (i.e. a MAC follows the stations inserted on its M Ports). In general, no maximum ig
placed on the number of MACs that may be contained within a station or concentrator.

The six specific station and concentrator types listed below are used in describing SMT eonfiguration
amd topology protocols. Figures 1 to 3 depict examples of some of these. Other internal node
cgnfigurations that are interoperable with these six node types are not precluded by, this part of
ISO/IEC 9314.

Single MAC — Dual Attachment Station (SM-DAS)
Dual MAC — Dual Attachment Station (DM-DAS)
Single Attachment Station (SAS)

Dual Attachment Concentrator (DAC)

Single Attachment Concentrator (SAC)

Null Attachment Concentrator (NAC)

FDDI nodes are differentiated by PMD entities. Each PHY{RPMD pair, designated a Port, belongs to
ome of four types: A, B, M, or S. The type of a PMD may be indicated by the keying of the MIC
rgceptacle (see the appropriate part of ISO/IEC 9314*on PMD).

A
Y
= CETTTRTTTRTRTRTI >»| MAC
rFr== i |
' < !
! !
! !
SMT |- ): CCEs :
! !
! !
! !
R >»| Port S
A
In Y out

Figure 1 — Example Single Attachment Station (SAS)
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Dual attachment nodes (DAS and DAC) may attach directly to the trunk ring. Each dual attachment
node contains two Ports designated as A and B. Port A is intended to be connected to the primary ring
on the incoming fibre and the secondary ring on the outgoing fibre. Similarly, Port B is intended to be
connected to the incoming fibre of the secondary ring and the outgoing fibre of the primary ring.
Therefore, a properly formed trunk ring is composed of a set of stations with the Port A of one station
connected to the Port B of the neighbouring station.

Concentrator nodes (DAC, SAC, and NAC) contain one or more Ports of type M to provide connections
within the concentrator tree.

A single attachment node (SAS or SAC) has a Port of type S which is intended to be attached to a Port
of| type M within a concentrator tree.

A

N

v Ly,

€ Pl mac e » MAC2 .
'+ (opt)
r=-= sESsTETaIOT
! << :
' ' \
' bo--G- ' '
| |
<>y CCEs '
| |
' '
SMT " [N "
| |
& PartA | »| PortB
v Iy
)-:. Bypass Switch (opt.) |

Pril SecY Secl Pri¥Y
In Out In Out

Figure 2 — Example Dual Attachment Station (DAS)

GJjven that a-node may have a variety of internal configurations, with multiple MACs, PHYs, and PMD
consistent:external behaviour shall be required to claim conformance with ISO/IEC 9314. At the
discretion-of an implementer, a node may be considerably more complex in its internal structure than
thie example configurations.

UJ

IS part of ISO/TEC 9314 does not specily implementation. Any node, regardiess of its internal
implementation, that conforms at its external interfaces to the requirements defined in this part of
ISO/IEC 9314 is permitted.

5.2 Definition of an FDDI network

The FDDI network topology may be viewed at two distinct levels: physical and logical. Physical
topology describes the arrangement and interconnection of nodes with physical connections. In
contrast, logical topology describes the paths by which tokens and information flow through the

network between MACs.
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An FDDI network forms a dual ring of trees or a subset of a dual ring of trees physical topology. The
implication on the logical topology is that at most two logical sets of MAC entities (i.e. two independent
token/data Paths) exist in a single, fault-free FDDI network. A set of MAC entities that are in the same
token/data Path is called a logical ring hereafter. The valid physical topologies are also constrained to
those where physical connections and internal configurations in nodes form at most two logical rings.

The logical and physical topologies of an FDDI network are not necessarily the same. The tree
structure provided through concentrators can have the token Path entering and exiting the
concentrator many times on the same ring, where logically, the concentrator may only appear on the
ring once. Also, the number of MACs and attachments in a station need not be equal; so, a station in

) 1 H H L H 1l H L V) H L L H 1 £ bl 1 H 1 H
the-tromkrmgtsphysteaty oot rmgs out may bemonty oneof thetogrearrngs:

€ ol vact e > MAC?2 |
' (opt.) !
1=-=- - et eccccc e e cc e,
: < < :
] bommeome- ! ]
! '
<> CCEs '
! '
! '
SMT " —> —> — :

Port A }:::-: »| Port B [\ > Port MO oo o Port Mn

T3 1q

................. 1 Bypass Switch\(opt.)

>
>

Pril Sec¢ Secl PN Mo| moY Mn| Mn¥Y
In QOut In Out In Out In Out

Figure 3 — Example Dual Attachment Concentrator (DAC)

5/2.1 Physicaltopology

All physical’Connections in an FDDI topology are duplex links. In a fully connected trunk ring, a duple
link supports counter-rotating rings; and in a tree, the duplex link provides transmit and receive paths
for one ‘of the dual rings. Combining these two structures in an FDDI topology, as shown in figure 4,
prloduces a dual ring of trees in a fully connected network. The nodes in the network are
interconnected-sothatatmost oneduat rmgexists:

X

By removing physical connections and nodes from any legal FDDI topology, one or more legal FDDI
topologies are formed. Subsets of legal topologies are legal topologies, so that failure of hodes or
connections in an FDDI network produce legal topologies.

A subset of any legal topology is also a legal topology. An FDDI network can be configured in several
different physical topologies:

A dual ring with trees

A dual ring without trees

A wrapped ring with trees

A wrapped ring without trees
A single tree
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5.2.2 Logical topology

At the logical level, a single legal FDDI topology consists of at most two separate logical rings,
designated as the primary and secondary rings. The two logical rings are formed from the pairs of
opposing physical links that make up the Physical Layer connections. A set of Dual Attachment
Stations connected into a closed loop form two counter-rotating rings, referred to as a dual ring. Each
of these counter-rotating rings is the basis of a logical ring. If a closed loop of physical connections is
not present (i.e. the trunk ring is wrapped) in an FDDI topology, then only one logical ring is present.

Recovery from a single fault on the trunk ring is achieved by joining the two rings in the two nodes
adjacent to the fault to create a single logical ring. This wrapped configuration with a single logical ring
isJaIso a legal topology. If only one logical ring is present in an FDDI topology, it is designated as the
ptimary ring. Multiple non-adjacent faults on the trunk ring produce multiple FDDI topologies, eachywith
a (disjoint logical ring.

An optional recovery process from a single fault, called Global Hold, may be employed. Global Hold is
a policy whereby, if both logical rings are operational and a fault is detected in one of the logical rings
thien the current configuration is held and all data traffic may be switched to the fault-free logical ring.

Alsingle concentrator may connect one, or two in the case of a DAC, trees into alogical ring. This
allows either the primary, the secondary, or both logical rings to be extended to\include a tree.

Trunk
ring

Trees

Figure 4 — Ring of trees topology

5]2,3%\, Physical media topology

T 1T P: |yaiba= InV‘iCUIICl tUpU:UUy Illcly CUI |tai| LILLLL A~ t: Iart Uric dua: I;I Ig. I':UI CAdAll IP:C, addltlul |a:
connections may exist to provide redundancy within the concentrator trees. These redundant
connections are not included in the token Path, which is limited to a single dual ring of trees, but are
available as backup links. The construction of networks with redundant tree connections is allowed by
ISO/IEC 9314, but the rules for efficient utilization of these connections are not described herein.

Legal FDDI topologies may be constructed with the FDDI Physical Media by following the connection
rules set for Ports when connecting FDDI nodes together. This allows legal FDDI topologies to be
constructed with the FDDI Physical Media.
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5.2.4 FDDI connection rules

The types of Ports (A, B, M, or S) at both ends of a physical connection determine the characteristics
of that physical connection. These characteristics include whether the connection will be accepted or
rejected, whether SMT will be notified of potential connection problems, and the connection mode that
will be established. Connections may be rejected to prevent the establishment of illegal or undesirable
topologies. A connection may also be rejected by a neighbouring node because of that node's inability
to support the connection. The connection rules matrix that follows summarizes the validity of and the
action to be taken for each type of connection:

OtherPort
A B S M
A V,U \% V,U V,W
This B \% V,U V,U V,W
Port S V,U V,U \% Vv
M \% \% \% KU

where
V indicates a valid connection
| indicates an illegal connection
U indicates an undesirable connection with hotification to SMT required
W indicates, if Active, prevent THRU in €FM and Port B takes precedence (with
defaults)

Tlhe detailed connection rules for a specific Port (this'Port) to other Ports are:

Ato A Undesirable peer connection that creates twisted primary and secondary rings,
notify SMT.

AtoB Normal trunk ring peer-€onnection.

Ato S Undesirable peer connection that creates a wrapped ring, notify SMT.

AtoM Tree connectien:with possible redundancy. Node shall not go to THRU state in

CFM. My Port‘B shall have precedence (with defaults) for connecting to a Port M
in a single MAC node.

Bto A Normaltrunk ring peer connection.

BtoB Undesirable peer connection that creates twisted primary and secondary rings,
notify SMT.

BtoS Undesirable peer connection that creates a wrapped ring, notify SMT.

BAoM Tree connection with possible redundancy. Node shall not go to THRU state in

CFM. My Port B shall have precedence (with defaults) for connecting to a Port M

in-a cinglo MAC node

StoA Undesirable peer connection that creates a wrapped ring, notify SMT.
StoB Undesirable peer connection that creates a wrapped ring, notify SMT.
StoS Connection that creates a single ring of two slave stations.

StoM Normal tree connection.

Mto A Tree connection that provides possible redundancy.

Mto B Tree connection that provides possible redundancy.

Mto S Normal tree connection.

Mto M lllegal connection that creates a tree of rings topology.
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When either Port A or Port B is connected to a Port M and the other Port is connected to a Port A, a
Port B, or a Port S, then either connection may be withheld in a deterministic manner as specified
herein (see clause 9). This avoids a dual attachment node attempting to form part of a tree at one of
its Ports and part of a dual ring at the other Port.

Whether to accept or reject the connection depends upon the connection policies adopted by the

nodes involved in the connection. The rule is to accept the connection if at least one node's policy is to
allow such a connection, and to reject the connection if both nodes have a policy that disallows such a

connection.

53— Overview of SMT functons

SMT is described herein in terms of various subcomponent functions. These are summarized, on-a
clause-by-clause basis, as follows.

Clause 6 specifies the services between SMT and other entities. Subclauses 6.1 to 6.3 specify the

services provided by SMT to System Management, and includes specification of thelManagement
Information Base (MIB) of SMT.

torpeer basis. Included, for instance, is the Neighbour Information Frame-(NIF) that is used to
periodically announce basic station description information, and the Status-information Frame (SIF)
thiat is used to request and provide a station's operating and configuration information.

types which are used in conjunction with the protocols specifiediin‘clause 8 to provide for remote

ailable are specified.

ysical and logical topologies described earlier in this'clause. CMT controls the establishment of a
miedia attachment to the FDDI network, the connegctions with other nodes in the ring, and the internal
configuration of the various entities within a node. CMT includes provision for a link confidence test
amd also specifies a Link Error Monitor (LEM)-which monitors active links, on a link-by-link basis, to
emsure that failing links are detected and,\if-required, removed from the network.

Clause 10 specifies the Ring Management (RMT) function which monitors MAC operation and takes

thie detection and resolution of failures, such as stuck beaconing and the presence of duplicate
agldresses that can have a glebal significance.

6| Services

a) Services between the local MAC entity and SMT (indicated by SM_MA _ prefix);
b) Services between the local PHY entity and SMT (indicated by SM_PH__ prefix);
c) Services between the local PMD entity and SMT (indicated by SM_PM_ prefix);

SMT services with the MAC, PHY, and PMD entities within the same node, whereas 6.4 specifies the

Clause 7 specifies the frame formats and protocols used to manage stations innan FDDI ring on a pesq
Also included in clause 7 are Status Report Frame (SRF) and Parameter Management Frame (PMF)

mianagement of nodes. Complete access to the MIB with read/write capabilities matching those local

a
Clause 9 specifies the Connection Management (CMTJfor a node. CMT supports the wide variety off
p

agtions necessary to aid in achieying an operational ring. RMT occurs on a per MAC basis and aids i

Tihis clause spéegifies the services provided by SMT and the services required by SMT. The services
as defined herein do not imply any particular implementation, or any interface. Services described ar

1%

a) SMT Services proviqea 10 Systeln viariagemert.

6.1 SMT-to-MAC services

This clause specifies the services provided at the interface between the station management (SMT)
entity and MAC. This interface is used by SMT to monitor and control the operation of a local MAC
entity. Additional detail is provided in MAC concerning conditions that generate these primitives and
MAC actions upon receipt of SMT generated primitives.
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The following primitives are defined:

SM_MA_INITIALIZE_PROTOCOL.request
SM_MA_INITIALIZE_PROTOCOL.confirmation
SM_MA_CONTROL.request
SM_MA_STATUS.indication
SM_MA_UNITDATA.request
SM_MA_UNITDATA.indication
SM_MA_UNITDATA_STATUS.indication
SM_MA_TOKEN.request

Efach primitive includes the information that is passed between the MAC and the SMT entities.

1.1 SM_MA_INITIALIZE_ PROTOCOL.request

6
This primitive has local significance and is used by SMT to reset MAC and optionally change
operational parameters of MAC.

Semantics of the primitive:

SM_MA_INITIALIZE_PROTOCOL.request (
individual_MAC_address (16 bit),
individual_MACcaddress (48 bit),
group_MAC_addresses,
T_Min_valug,
T_Max value,
TVX «value,
T_Req_value,
ToPri_value,
indicate_for_own_frame,
indicate_for_rcv_only_good_frame

)

All parameters of this primitive are optional> If a parameter is omitted, MAC shall use the
most recently provided value for this parameter or, if no value has been previously
provided, the default value for the parameter. References to the attributes contained in 6.4
for the individual parameters are provided in parentheses.

The individual_MAC _address iSthe octet string that MAC shall use as its individual
address. Both a 16-bit address and a 48-bit address may be supplied (see 6.4 for MIB
definitions).

Each group_MACaddress is an octet string that MAC shall use as a group address.
T_Min_value specifies the minimum target Token rotation time (TTRT) to be supported.

T_Max_value specifies the maximum target Token rotation time (TTRT) (ref. fddiMACT-
Max).

TVX wvalue specifies the value of TVX to be used (ref. fddiMACTvxValue).
T\Req_value specifies the requested TTRT for asynchronous traffic (ref. fddiMACT-Req).

T Pri value specifies a set of priority Token rotation time thresholds (ref. fddiMACT-Pri0 —
fddiMACT-Pri6).

The indicate_for_own_frame parameter specifies that MAC shall also receive and indicate
to SMT frames that it has transmitted.

The indicate_for_rcv_only_good_frames parameter is the value MAC shall use to decide
whether to generate MA_UNITDATA.indication and SM_MA_UNITDATA.indication
primitives only on frames that are good, or alternatively on all frames.

When generated:
This primitive shall be generated by SMT whenever it requires MAC to reconfigure.
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Effect upon receipt:

Receipt of this primitive causes MAC to establish the values of its addresses, timers,
and other initialization parameters. Upon completion of this primitive, MAC
generates a SM_MA_INITIALIZE_PROTOCOL.confirmation.

6.1.2 SM_MA_INITIALIZE_PROTOCOL.confirmation

This primitive is used by the MAC to inform SMT that the SM_MA_INITIALIZE_PROTOCOL.request is
complete.

Camantico-afthae-nrimitnza:
S rmartrc S Ot Pt ves

SM_MA_INITIALIZE_PROTOCOL.confirmation (
status

)

The status parameter indicates the success or failure of the SM_MA_INITIALIZE ) PROTO-
COL.request.

When generated:

This primitive is generated by MAC upon completion of a
SM_MA_INITIALIZE_PROTOCOL.request.

Effect upon receipt:

The receipt of this primitive by SMT shall signify to SMT that the desired
reconfiguration has been accomplished.

6/1.3 SM_MA CONTROL.request

This primitive has local significance and is used by SMTo control the operation of a local MAC entityj
Semantics of the primitive:

SM_MA_CONTROL.request (
control_action,
beacon_information,
requested_status,
requested_condition

)

The control_action parameter shall include the following: Reset, Beacon, Present_Status,
Reset_Counters, interrupt_upon_condition, send bad FCS, or optionally Claim.

The beacon_information parameter shall contain the DA field and the Information field for
use in the Beacon’Frame if the control_action parameter specifies Beacon.

The requested” status parameter shall include the following: current values of all counters,
current values of all timers, current receiver state machine state, and current transmitter
statesmdchine state.

The.requested_condition parameter shall include: capture of Token, receipt of frame.

When generated:

This primitive is generated by SMT to cause MAC to take the action specified by the
control_action parameter.

Effect upon receipt:
Receipt of this primitive by MAC causes it to take the following actions:
a) If the control_action parameter is Reset or Beacon then MAC shall:
generate the MAC_Reset signal
enter receiver state RO
enter transmitter state TO;
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b) If the control_action parameter is Beacon, then following the above, State T5
shall be entered in the transmitter state machine. The Beacon Frames shall
be constructed using the beacon_information parameter;

c) If the control_action parameter is Present_Status, then MAC shall present the
status to SMT as indicated by the requested_status parameter;

d) If the control_action parameter is Reset_Counters, then MAC shall reset all
counters;

e) If the control_action parameter is interrupt_upon_condition, then MAC shall
signal SMT when the requested_condition is detected;

a)
b)
c)
d)
e)
f)
9)
h)
i)
)
k)
)
m)

n)

0)

f) It the control_action parameter is send bad FCS, then MAC shall send bad
FCS with a specific frame to be transmitted.

1.4 SM_MA STATUS.indication

his primitive is used by MAC to inform SMT of errors and significant status changes.
bmantics of the primitive:

SM_MA_STATUS.indication (

status_report

)

The status_report parameter specifies appropriate status including the following:

any change of Ring_Operational status;

receipt of My_Claim, Higher_Claim or Lower_Claim;

receipt of My_Beacon or Other_Beacon;

expiration of TVX;

expiration of TRT and Late_Ct _ 0;

receipt of PH_Invalid causing the receivepto enter State RO;
receipt of MAC_Reset causing the receiver to enter State RO;
overflow of Frame_Ct, Error_Ct.or Lost_Ct;

receipt of a frame with the Destination Address equal to this station's individual address and
the received A Indicator set:

recognition that this Station's transmitted frame was lost in the course of its circulation
around the ring;

anytime the R~Flag goes from reset to set;

anytime a.station sets Ax but does not set Cx;

receipt of‘a Token if the MAC transmitter is in State T2 or T3;
expiration of TRT in MAC transmitter State T4 or T5;

occurrence of any condition specified in a previously received SM_MA_CONTROL.request
(interrupt_upon_condition);

When generated:

This primitive is generated by MAC when any of the listed reportable conditions are
detected.

Effect upon receipt:

The receipt of this primitive shall cause SMT to take the actions specified in this
International Standard.
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6.1.5 SM_MA UNITDATA.request

This primitive defines the transfer of one or more SMT Service Data Units (SDU) from SMT. Any
defined PDU format may be sent.

Semantics of the primitive:

SM_MA_UNITDATA.request
FC_value (1),
destination_address (1),

M_SDU (1)
requested_service_class (1),
stream (1),

FC_value (2),
destination_address (2),
M_SDU (2),
requested_service_class (2),
stream (2),

FC_value (n),
destination_address (n),
M_SDU (n),
requested_service® class (n),
stream (n),

Token_class

)

Each set of FC_value, destination_address, MxSDU, requested_service_class and stream
parameters specifies one frame for transmission and is referred to as a subrequest.

The FC_value parameter supplies the FCifield to be transmitted as part of the frame.

The destination_address parameter may specify either an individual or a group MAC
address. It shall contain sufficientdinformation to create the DA field that is appended to
the frame by MAC. Address length is determined by the L bit of the associated FC_value
parameter.

Each M_SDU parameter-specifies an SMT service data unit as received at the MAC
interface to be transmitted by MAC. There is sufficient information associated with the
M_SDU for MAC te~déetermine the length of the service data unit. Associated with each
M_SDU is a requested_service_class parameter.

Requested sewvice_class may be either synchronous, asynchronous or immediate. If
asynchronous the priority level may also be specified. If not specified the default value is
assuméd: Immediate, if specified, shall cause the frame to be sent immediately without
waiting)for receipt of a Token.

NOTE 1 -The use of synchronous as the requested_service_class is dependent upon
allocation of the required synchronous bandwidth.

Stream is a parameter which, if set, shall cause multiple M_SDUs to be transmitted as a
result of the same SM_MA_UNITDATA.request. Stream, when reset, indicates that this
SDU is the last one associated with this SM_MA_UNITDATA.request. The frames shall be
transmitted in the order presented by this primitive regardless of the associated
requested_service_class. If TRT has expired (Late_Ct not= 0) or if a frame is encountered
which cannot be transmitted because of its associated requested_service_class and the
current value of THT, then transmission is terminated and a Token is issued as defined by
the Token_class parameter. A SM_MA_UNITDATA_STATUS.indication is subsequently
returned to SMT. If the transmission_status is successful, then MAC may initiate
transmission of the remaining frames on the next permitted access opportunity or
alternatively, MAC may require a new SM_MA_UNITDATA.request.
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Token_class specifies the class of Token MAC shall issue following the transmission of the
associated SDUs if no other request that can be honoured is pending. It may specify
either none, restricted or non-restricted. If no SDUs were specified by the
SM_MA_UNITDATA.request, then MAC shall issue the requested class of Token.

When generated:

This primitive shall be generated by SMT whenever data is to be transferred to a
peer SMT entity or entities or a Token is to be generated.

Effect of Receipt:

Thereceiptof thisprimitive tauses MACtoappentat-MACspetificfretds;mctuding
DA, SA, and any fields that are unique to the medium access method, and pass the
properly formed frames to the lower layers of protocol for transfer to the peer MAC
entity or entities.

NOTE 2 - The capture of a Token is implicit in this primitive and therefore it is not necessary|t@’ issue
an SM_MA_TOKEN.request primitive in conjunction with it.

1.6 SM_MA_UNITDATA.indication

his primitive defines the transfer of data from a local MAC entity to SMT. This primitive shall be ablg
report any SMT or MAC frame addressed to the station.

bmantics of the primitive:

SM_MA_UNITDATA.indication (
FC_value,
destinationuaddress,
source_address,
M_SDU,
reception_status

)

The FC_value parameter specifies the value for the frame's FC field. The
destination_address parameters may«be either an individual or a group address as
specified by the DA field of the incoming frame. The source_address parameter is an
individual address as specified-by-the SA field of the incoming frame. The M_SDU
parameter shall specify the MAC service data unit as received by the local MAC entity.

The reception_status parameter indicates the success or failure of the incoming frame. It
consists of the following_elements:

a) frame validity:~FR_GOOD, FR_BAD

If a FR_BAD:is reported, the reason for the error shall also be reported. The reason shall be
one of-thefollowing:

1) Invalid FCS — calculated FCS does not match the received FCS
2) Length error — the frame did not have a valid data length

3) Internal error — an internal error has occurred which prevents MAC from transferring to
SMT a frame that has been acknowledged by the setting of the A and C indicators;

L) froraa ctotic:
107 o e-StattsT

The received E, A, C, and, optionally, any other indicator values.

When generated:

The SM_MA_UNITDATA.indication primitive shall be generated by MAC to indicate
the arrival of a MAC or SMT frame addressed to this station at the local MAC entity.
If so initialized (ref. SM_MA_INITIALIZE.PROTOCOL.request), the MAC shall also
generate this primitive upon receipt of frames that it has transmitted. This allows
examination of elements of the reception_status for a transmitted frame following
circulation around the ring.
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Effect of Receipt:

The receipt of this primitive shall cause SMT to take the actions specified in this
International Standard.

6.1.7 SM_MA_UNITDATA_STATUS.indication

This primitive shall provide an appropriate response to the SM_MA_UNITDATA.request primitive
generated by SMT signifying the success or failure of the request.

Semantics of the primitive:

SM_MA_UNITDATA_STATUS.indication (
number_of_SDUs,
transmission_status,
provided_service_class

)

The number_of_SDUs parameter reports the number of M_SDUs transmitted on"a given
access opportunity as a result of this request.

The transmission_status parameter shall be used to pass information backto the local
requesting SMT entity. It shall be used to indicate the success or failure\of the previous
associated SM_MA_UNITDATA.request. If the SM_MA_UNITDATA:request primitive
specified more than one M_SDU then the transmission_status parameter shall apply to all
of the SDUs transmitted indicating if all were acknowledged, via-the A and C indicators, by
a peer MAC entity.

The provided_service_class parameter specifies the service class that was provided for
the transfer.

When generated:

This primitive is generated by the MAC:&ntity in response to an
SM_MA_UNITDATA.request primitive’from SMT.

Effect of Receipt:

The receipt of this primitive by-SMT shall indicate to SMT the success or failure of
the request.

NOTE 3 - In the event of multiple outstanding requests, additional information may be required in
order for SMT to associate the.response with the appropriate request. The association may be
implied by the requests being ‘serviced in a first-in-first-out manner. Alternatively, MAC may maintain
multiple queues of requests; at least one for each class_of_service implemented, servicing each of
these queues in a firstéin-first-out manner. It is assumed that if the addressed peer MAC entity, or
entities, acknowledde-feceipt of the frame(s) (by setting the A and C indicators), then either the
frame(s) will be delivered, or an internal error will be reported, to the corresponding SMT entity, or
entities, via an/SM~MA_UNITDATA.indication.

6/1.8 SM MA TOKEN.request

This primitive is used by SMT to request the capture of the next Token.

Semantics of the primitive:

SM_MA_TOKEN.request (
requested_Token_class

)

Requested_Token_class may be either restricted or non-restricted. The priority level may
also be specified if multiple levels of priorities are implemented.

When generated:

This primitive may be generated by the local SMT entity when data of a time critical
nature is to be transferred.
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Effect of Receipt:

The receipt of this primitive causes MAC to capture the next usable Token based on
the requested_Token_class parameter. MAC then enters State T2 and transmits
Idle symbols until an SM_MA_UNITDATA.request primitive is received from SMT
unless TRT expires first, in which case MAC shall issue another Token of the same
Token_class as was captured.

NOTE 4 — This primitive may be used for time critical operations to minimize the effects of ring
latency. This mode of operation may cause longer than usual preambles preceding a frame and may
lock out other stations from gaining fair access to transmit data. It is an additional mode of operation
WRICR TESUTS 1N the capture of an appropriate 1oken following the receipt or
SM_MA_UNITDATA.request and therefore should not be used for non-time critical transfers of data
on the FDDI ring.

6|2 SMT-to-PHY services

Tihe services supplied by PHY allow SMT to control the operation of PHY. Additional detail is provided
inlPHY concerning conditions that generate these primitives and PHY actions upon,receipt of SMT
génerated primitives. The following primitives are defined:

SM_PH_LINE-STATE.request
SM_PH_STATUS.indication
SM_PH_CONTROL.request

All primitives described in this subclause are mandatory. Each primitive includes the information that
w|ll be passed between PHY and SMT.

(o)

2.1 SM_PH_LINE-STATE.request
This primitive is generated by SMT to request PHY to:send a continuous stream of similar symbols.
Semantics of the primitive:

SM_PH_Line-State.request (
Line-State_action

)

The Line-State_action parameter 'shall be one of the following:

TRANSMIT_QUIET — This\parameter is asserted to cause PHY to send a continuous
stream of Quiet symbolS.yIn this condition the medium transmitter generates no
transitions.

NOTE 5 — Itisrecommended that the transmitter be inactive (i.e. no light output).

TRANSMIT_HALT — This parameter is asserted to cause PHY to send a continuous
stream of Halt symbols.

TRANSMIT_IDLE — This parameter is asserted to cause PHY to send a continuous stream
of fdie symbols.

TRANSMIT_MASTER — This parameter is asserted to cause PHY to send a continuous
stream of alternating Halt and Quiet symbol pairs

TRANSMIT_PDR — This parameter is asserted to cause PHY to send the stream of
symbols presented to the PH_UNITDATA.request interface.

When generated:
These primitives shall be generated by SMT as part of station insertion or removal
sequences.

Effect upon receipt:

PHY sends a continuous stream of the commanded symbol or symbol pair out the
outbound medium.
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6.2.2 SM_PH_STATUS.indication

This primitive is generated by PHY to inform SMT of Line-State activity and status changes. The
specific items reported are defined in the following.

Semantics of the primitive:

SM_PH_STATUS.indication (
status_report

)

The status report parameter shall be one of the following:

QUIET_LINE-STATE_RECEIVED (QLS) — This parameter is asserted by PHY when the
Quiet_Line-State is received on the inbound medium.

HALT_LINE-STATE_RECEIVED (HLS) — This parameter is asserted by PHY when the
Halt_Line-State is received on the inbound medium.

MASTER_LINE-STATE_RECEIVED (MLS) — This parameter is asserted by PHY)when the
Master_Line-State is received on the inbound medium.

IDLE_LINE-STATE_RECEIVED (ILS) — This parameter is asserted by PHY when the
Idle_Line-State is received on the inbound medium.

ACTIVE_LINE-STATE_RECEIVED - This parameter is asserted by-PHY when the
Active_Line-State (ALS) is entered.

NOISE_LINE-STATE_RECEIVED - This parameter is asserted by PHY when the
Noise_Line-State (NLS) is entered.

LINE-STATE_UNKNOWN - This parameter is asserted by PHY when any of the defined
line states are exited and the entry conditions to asnew line state have not yet been
satisfied. Also included is an indication of the mest recently known line state.

When generated:

These primitives are generated by PHY to signal the occurrence of the indicated
condition.

Effect upon receipt:
The receipt of this primitive shall cause SMT to take the actions specified in the state
machines contained‘herein.

6j2.3 SM_PH_CONTROL:request
This primitive has local-sighificance and is used by SMT to control the operation of PHY.
Semantics of the primitive:

SM_PH2CONTROL.request (
Control_Action,
Requested_Status

)

The Control_Action parameter shall include the following: Reset, Present_Status,

n H 1 la L o L1 la L
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The Requested_Status parameter causes PHY to report its status which includes the
current line state. If the current line state is unknown, then LINE-STATE_UNKNOWN is
reported along with the most recent known line state.

When generated:

This primitive shall be generated by SMT to cause PHY to take the action specified
by the Control_Action parameter.

Effect upon receipt:
PHY takes the requested action.
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6.3 SMT-to-PMD services

The services supplied by PMD allow SMT to control the operation of PMD. The PMD performs the
requested SMT services preemptively over any requested PHY services. Additional detail is provided
in PMD concerning conditions that generate these primitives and PMD actions upon receipt of SMT
generated primitives.

The following primitives are defined:

SM_PM_CONTROL.request
SM_PM_BYPASS.request

LA A A DA iparrns "
QVI_FIVI_olTOINAL. U aturt

Efach primitive includes the information that is passed between the PMD and SMT entities.

6)3.1 SM_PM_CONTROL.request
Tihis primitive is generated by SMT and asserted to PMD to force the transmit function_to.place a logid
"(" optical signal on the outbound medium.
Semantics of the primitive:
SM_PM_CONTROL.request (
Control_Action
)

The Control_Action parameter shall include the following: Transmit_Enable and
Transmit_Disable.

When generated:
SMT shall generate this primitive whenever it wants to enable or disable the PMD
optical transmitter.

Effect upon receipt:

Receipt of this primitive by PMD withra Control_Action parameter of
Transmit_Disable causes PMD, toytransmit a logic "0"optical signal (i.e. low light)
preemptively over the PM_UNITDATA.request primitive.

Receipt of this primitive by.PMD with a Control_Action parameter of
Transmit_Enable causes-PMD to transmit the optical signal requested by the
PM_UNITDATA.reguest primitive.

3.2 SM_PM_BYPASS.request

6

Tihis primitive is generated)by SMT and asserted to PMD to indicate that SMT wants to join or leave the
FDDI network.

S

bmantics of therimitive:

SM_RM* BYPASS.request (
Control_Action

)

The Control_Action parameter shall include the following: Insert, Deinsert.

When generated:
SMT shall generate this primitive whenever it wants to activate or deactivate the
optical switch(es).

Effect upon receipt:

Upon receipt of this primitive with a Control_Action parameter of Insert, PMD
activates the optical switch such that the MIC inbound optical signal from the cable
plant is directed to the optical receiver. The output of the optical transmitter shall be
directed to the MIC output to the cable plant.
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Upon receipt of this primitive with a Control_Action parameter of Deinsert, PMD
deactivates the optical switch such that the MIC inbound optical signal from the
cable plant is directed through the switch to the MIC output to the cable plant. The
output of the optical transmitter shall be directed through the optical switch to the
input of the optical receiver. This state is called the bypassed mode.

NOTE 6 — Optical bypass switches are optional in an FDDI network. Stations that do not employ
optical switches do not require this service.

6.3.3 SM_PM_SIGNAL.indication

T
le

S

6
T
0

his primitive is generated by PMD and asserted to SMT to indicate the status of the optical signal
vel being received by PMD.

bmantics of the primitive:

4 SMT services to systems management

his subclause provides the specification of management information related to the operation of the
MT. SMT management information is defined by specifying:

4.1 Overview of\SMT management services

e SMT management information that is supplied to systems management is represented using an
ject oriented,approach consistent with the approach taken by OSI Management Standards. See
ISO/IEC 7498-4:1989 and ISO/IEC 10165-4:1992. Station Management Information is described in
terms of Managed Objects. Figure 5 depicts the SMT Object Model. It shows the relationship of
mianaged objects within an FDDI station and the components of SMT: the SMT frame services (see
cladse 8), Connection Management (see clause 9), and Ring Management (see clause 10).

SM_PM_SIGNAL.indication (
Signal_Detect(status)

)

The Signal_Detect(status) parameter indicates if the inbound optical signat level is above
(status = on) or below (status = off) the optical signal detection threshold.

When generated:
PMD generates this primitive to indicate the status of the Signal_Detect.

Effect upon receipt:

SMT shall use this primitive to determine the status of the optical signal level being
received by PMD and shall take actions as specified in the state machines contained
herein.

. the syntax and semantics.of the information elements;

. the relationship of the infermation elements to the operation of SMT and to other
information elements:of ' SMT;

. the operations pn.the information elements that are available to Systems
Management.

This part of ISO/IEC 9314 defines four Managed Object Classes. The SMT managed object class
models the management information for an FDDI station (node). The MAC managed object class
models the management information required for the MAC entities within a station. The Path managed
object class models the management information required for the management of configuration Paths
within a station. The Port object class models the management information required for the PHY/PMD
entities within a station.

A particular instance of a managed object class is called a managed object. A particular FDDI station
can have multiple MAC, Path, and Port managed objects but only one SMT managed object. The
management of these managed objects is accomplished through notifications and operations.
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Notifications are unsolicited reports generated by a managed object. Operations are functions
performed by a management agent process on a managed object. Get and Set operations are defined
in this part of ISO/IEC 9314.

6.4.2 SMT-Management agent process local service primitives

The definition of the local primitives or service interfaces, that are used to read and write attributes, or
to cause an action or report an event, is beyond the scope of this part of ISO/IEC 9314.

NOTE 7 — SMT uses the MSB address form in its Management Information Base. Some standard
management agent processes use the Canonical representation for interchange of addresses. The
implementer should be aware that in this case, conversion between MSB representation and
Canonical representation is required when the management agent process accesses a station's MIB
either locally, or remotely through SMT frames.

6/4.3 Management information base (MIB) structure

The SMT managed object classes are defined using the formats defined in the ISO 10165-4, hereaftgr
rgferred to as GDMO.

Transmit A Receive
data paths data paths
SMT frame <
services >
A 4
notification MAC
RMT | 1< operation > object(s)
Management
agent  Jghotification | | . ST
process _ object | g etification Path
-|-operation 4. operation object(s)
CMT
notification _ Port
< operation > object(s)
FDDI Station
\

Figure 5 — SMT management model

GDMO presents specific structures, called templates, in a formal description language, that provides
the information necessary for the application of object oriented design principles in the definition of OSI
management for Open Systems, for protocol layers, and for communication components.

These templates serve to describe the managed object classes in a precise manner. Each managed
object class is defined using templates that describe the behaviour, attributes, notifications, and actions
for that class.
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The data structures required to support the GDMO templates are defined using ISO 8824. ASN.1is a
formal notation for documenting data structures. The templates for the four SMT-defined managed
object classes are contained in the management information definitions (see 6.4.5). This part of
ISO/IEC 9314 uses a template format that places GDMO templates within templates. This use of
"inline templates" improves the readability of this part of ISO/IEC 9314. A summary of the
characteristics of the object classes is found in the MIB Summary (see 6.4.5.1).

The managed object class templates (see 6.4.5.2) contain the definition of the object classes. This
definition includes the specification of the following characteristics.

a) Object class behaviour;

b) Mandatory object class attributes;

c) Mandatory object class notifications;
d) Mandatory object class actions;

e) Conditional object class attributes;

f) Conditional object class notifications;
Q) Conditional object class actions.

The conditional aspects of a managed object are represented in the object.class template as a
conditional package. The conditional packages define the conditions under which conditional
attributes, notifications, and actions are included in an object instance(

The attribute group templates (see 6.4.5.3) contain the definitions of attribute groups within an object
class. These templates specify the attributes that are operated<«n when group operations are
suipported by a station. This part of ISO/IEC 9314 specifies.the PMF GET as the only group
operation.

The attribute templates (see 6.4.5.4) define the attributes of an object class. These templates define
thee behaviour and registration of a particular attribute. The "WITH ATTRIBUTE SYNTAX" clause
indicates the ASN.1 definition of the attribute.

The action templates (see 6.4.5.5) define the actions of an object class. These templates define the
behaviour, confirmation mode, and registration of a particular action. The "WITH INFORMATION
SYNTAX" clause indicates the ASN.1.definition of the action. The "WITH REPLY SYNTAX" clause
indicates the ASN.1 definition of the reply to the action.

The notification templates (see+%.4.5.6) define the notifications of an object class. These templates
define the behaviour, confirmation mode, and registration of a particular notification. The "WITH
INFORMATION SYNTAX" elause indicates the ASN.1 definition of the notification. All notifications in
this part of ISO/IEC 9314 _are unconfirmed.

The ASN.1 definitiofs (see 6.4.5.7) contain the formal representation of the data structure of each
aftribute, action,.and notification.

The name binding (see 6.4.5.8) contains a formal description of the naming scheme associated with
thie object-Classes. The name binding templates indicate how instances of managed object classes afe
named within a station.

6/44 Integrity of MIB state

The MAC, Path and Port objects may have multiple instances within the MIB. In order to support
implementations with flexible internal configurations, a MAC or Port object instance in the MIB may not
necessarily be associated with a physical resource of that type within the station. Each MAC and Port
object instance and its associated attributes are identified by a resource index within the object type.
These indexes, assigned by the implementer, shall be non-zero.

An implementation is not required to maintain the state of any MIB object across discontinuities in the
management of that object. Permitted discontinuities include SMT initialization, power off/on
transitions, self-test, and, for MAC and Port objects, unavailable/available transitions of the
fddiMACHardwarePresent or fddiPORTHardwarePresent attributes. It is also possible that detection of
a major inconsistency in the internal state of SMT may cause a discontinuity.
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An implementation is not required to maintain the state of any object across discontinuities in the
instantiation of that object. The mandatory package shall be included in all instantiations of that object
class. Any discontinuity shall cause the object to be re-instantiated. A conditional package shall be
included in an instantiation of an object class when the conditions for its presence are satisfied.

After any discontinuity in the instantiation of an object class its state components (attributes, actions,
and notifications) shall be deterministically set to their initial values, with the following exceptions.

a) Aresource index attribute may assume any prior value, if known; otherwise it shall
be assigned an initial value. There may be less impact to management applications
if a prior value is used.

b) A statistical counter attribute may assume its latest prior value, if known, and if the
resource index for its associated object is known not to have changed; otherwise it
shall be reset to its initial value. The value of statistical information is generally
enhanced if the continuity of counters is maintained.

c) A time stamp or set count attribute may assume any value greater than or,equal to
its latest prior value, if known, and if the Stationld is known not to have changed;
otherwise it shall be reset to its initial value. The value of statistical information is
generally enhanced if, when the continuity of counters is maintaingd; the continuity
of time stamps is also maintained.

When a request to alter a MIB attribute is honoured, either from the locahsystems management entity
ol via the Parameter Management protocol, SMT shall set the value ofthe attribute exactly to the
rgquested value.

When a MIB attribute is altered or a MIB action is invoked, eithér from the local systems managemen
emtity or via the Parameter Management protocol, SMT shalkascertain whether the resulting MIB stat
is|at variance with the current operation of the node. If theré.s a variance, SMT shall act to restore
cgnsistency in a timely and deterministic manner.

1%

For those attributes designated read-write for which.a Specific range of values is defined in the MIB,
thie entire range of values shall be supported, unless otherwise specified in the attribute behaviour
description.

6/4.5 Management information definitions

64.5.1 MIB summary

The following sections summarize'the FDDI Management Information Base. Each group, attribute,
action and notification is listed_by its name, access (G = GET, GR = GET-REPLACE, S = PMF-Set, NA
=[Not Accessible), status (M.= MANDATORY, MP = MANDATORY if hardware present, O =
OPTIONAL, OP = OPTIONAL but present only when hardware present), Parameter_Type, and
abbreviated registratien-information. This summary is for information purposes only; if any differenceg
eXist, the formal definitions have precedence.

64.5.1.1 SMT attributes

fddiSMTStationldGrp G M 10 0A fddiSMT 10
fddiSMTStationld G M 10 0B fddiSMT 11
fddiSMTOpVersionld G M 10 0D fddiSMT 13
fadiSMTHIVersomnd G it TOOE—fddiSMT 14—
fddiSMTLoVersionld G M 10 OF fddiSMT 15
fddiSMTManufacturerData G @) 10 10 fddiSMT 16
fddiSMTUserData GR M 1011 fddiSMT 17
fddiSMTMIBVersionid G M 1012 fddiSMT 18

fddiSMT StationConfigGrp G M 1014 fddiSMT 20

fddiSMTMac-Ct G M 10 15 fddiSMT 21
fddiSMTNonMaster-Ct G M 10 16 fddiSMT 22
fddiSMTMaster-Ct G M 10 17 fddiSMT 23
fddiSMTAvailablePaths G M 1018 fddiSMT 24
fddiSMTConfigCapabilities G M 1019 fddiSMT 25
fddiSMTConfigPolicy GR M 10 1A fddiSMT 26
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fddiSMTConnectionPolicy GR M 10 1B fddiSMT 27
fddiSMTT-Notify GR M 101D fddiSMT 29
fddiSMTStatRptPolicy GR M 10 1E fddiSMT 30
fddiSMT Trace-MaxExpiration GR M 10 1F fddiSMT 31
fddiSMTPORTIndexes G M 10 20 fddiSMT 32
fddiSMTMACIndexes G M 1021 fddiSMT 33
fddiSMTBypassPresent G M 10 22 fddiSMT 34
fddiSMT StatusGrp G M 10 28 fddiSMT 40
fddiSMTECMState G M 10 29 fddiSMT 41
fddiSMTCE-State G M 10 2A, fddiSMT 42
fddiSMTHoldState G o] 10 2B fddiSMT 43
fddiSMTRemoteDisconnectFlag G M 10 2C fddiSMT 44
fddiSMTStationStatus G M 10 2D fddiSMT 45
fddiSMTPeerWrapFlag G M 10 2E fddiSMT 46
fddiSMTMIBOperationGrp G M 10 32 fddiSMT 50
fddiSMTTimeStamp G M 10 33 fddiSMT 51
fddiSMT TransitionTimeStamp G M 10 34 fddiSMT 52
fddiSMTSetCount G @) 10 35 fddiSMT 53
fddiSMTLastSetStationld G (0] 10 36 fddiSMT 54
Not Grouped
fddiSMTVendorAttrib GR o] 10 FF fddiSMT 255
64.5.1.2 MAC attributes
fddiMACCapabilitiesGrp G MP 20 0A  fddiMAC 10
fddiMACFrameStatusFunctions G MP 20 0B fddiMAC 11
fddiMACBridgeFunctions G OP 200C fddiMAC 12
fddiMACT-MaxCapability G MP 200D fddiMAC 13
fddiMACTVXCapability G MP 20 OE fddiMAC 14
fddiMACConfigGrp G M 20 14 fddiMAC 20
fddiMACAvailablePaths G MP 20 16 fddiMAC 22
fddiMACCurrentPath G MP 2017 fddiMAC 23
fddiMACUpstreamNbr G MP 20 18 fddiMAC 24
fddiMACDownstreamNbr G MP 20 19 fddiMAC 25
fddiMACOIdUpstreamNbr G MP 20 1A fddiMAC 26
fddiMACOIdDownstreamNhF: G MP 20 1B fddiMAC 27
fddiMACDupAddressTeést G MP 201D  fddiMAC 29
fddiMACRequestedPaths GR M 20 20 fddiMAC 32
fddiMACDownstreamPORT Type G MP 2021 fddiMAC 33
fddiMACIndex G M 20 22 fddiMAC 34
fddiMACAddressGrp G MP 20 28 fddiMAC 40
fddiMACSMTAddress G MP 20 29 fddiMAC 41
fddiMAELongGrpAddress G OoP 202C  fddiMAC 44
fddiMACShortGrpAddress G OoP 202D  fddiMAC 45
fddiMACOperationGrp G MP 20 32 fddiMAC 50
—TddiMtACT-Reqy G MP—20- 38— fddiMtAC 5+——
fddiMACT-Neg G MP 2034 fddiMAC 52
fddiMACT-Max G MP 20 35 fddiMAC 53
fddiMACTvxValue G MP 20 36 fddiMAC 54
fddiMACT-Pri0 G OP 20 38 fddiMAC 56
fddiMACT-Pril G OP 20 39 fddiMAC 57
fddiMACT-Pri2 G OP 20 3A fddiMAC 58
fddiMACT-Pri3 G OP 20 3B fddiMAC 59
fddiMACT-Pri4 G OP 20 3C fddiMAC 60
fddiMACT-Pri5 G OP 203D fddiMAC 61
fddiMACT-Pri6 G OP 20 3E fddiMAC 62
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fddiMACCountersGrp G MP 20 46 fddiMAC 70
fddiMACFrame-Ct G MP 20 47 fddiMAC 71
fddiMACCopied-Ct G MP 20 48 fddiMAC 72
fddiMACTransmit-Ct G MP 20 49 fddiMAC 73
fddiMACToken-Ct G OP 20 4A fddiMAC 74
fddiMACError-Ct G MP 2051 fddiMAC 81
fddiMACLost-Ct G MP 2052 fddiMAC 82
fddiMACTvxExpired-Ct G OoP 2053 fddiMAC 83
fddiMACNotCopied-Ct G OoP 2054 fddiMAC 84
fddiMACL ate-Ct G QP 20 55 fddiMAC 85
fddiMACRIingOp-Ct G OP 20 56 fddiMAC 86

fddiMACFrameErrorConditionGrp G M 205A  fddiMAC 90
fddiMACFrameErrorThreshold GR M 20 5F fddiMAC 95
fddiMACFrameErrorRatio G MP 20 60 fddiMAC 196

fddiMACNotCopiedConditionGrp G 6] 20 64 fddiMAC 200
fddiMACNotCopiedThreshold GR @] 20 67 fddiMAC 103
fddiMACNotCopiedRatio G OP 20 69 fddiMAC 105

fddiMACStatusGrp G M 20 6E fddiMAC 110
fddiMACRMT State G MP 20, 6F fddiMAC 111
fddiMACDA-Flag G MP 2070 fddiMAC 112
fddiMACUNDA-Flag G MP 2071 fddiMAC 113
fddiMACFrameErrorFlag G MR 2072 fddiMAC 114
fddiMACNotCopiedFlag G QP 2073 fddiMAC 115
fddiMACMA-UnitdataAvailable G MP 2074 fddiMAC 116
fddiMACHardwarePresent G M 2075 fddiMAC 117
fddiMACMA-UnitdataEnable GR M 2076 fddiMAC 118

Not Grouped
fddiMACVendorAttrib GR 0] 20 FF fddiMAC 255

64.5.1.3 PATH attributes

fddiPATHConfigGrp G M 320A  fddiPATH 10
fddiPATHIndex G M 320B fddiPATH 11
fddiPATHRIingLatency GR @) 320D fddiPATH 13
fddiPATHTraceStatus G (0] 32 0E fddiPATH 14
fddiPATHSbaPayload GR @) 32 OF fddiPATH 15
fddiPATHSbaOverhead GR @) 3210 fddiPATH 16
fddiPATHConfiguration G M 3212 fddiPATH 18
fddiPATHT-Rmode GR O 3213 fddiPATH 19
fddiPATHSbaAvailable GR o] 3214 fddiPATH 20
fddiPATHFPVXLowerBound GR M 3215 fddiPATH 21
fddiPATHT-MaxLowerBound GR M 3216 fddiPATH 22
fddiRATHMaxT-Req GR M 3217 fddiPATH 23

Not,Grouped

—fadiPATHVendorAttrib GR © 32 FF—fddiPATH255—

6.4.5.1.4 PORT attributes

fddiPORTConfigGrp G M 40 0A  fddiPORT 10
fddiPORTMy-Type G M 400C  fddiPORT 12
fddiPORTNeighbourType G MP 40 0D fddiPORT 13
fddiPORTConnectionPolicies GR M 40 OE fddiPORT 14
fddiPORTMACIndicated G MP 40 OF fddiPORT 15
fddiPORTCurrentPath G MP 40 10 fddiPORT 16
fddiPORTRequestedPaths GR M 40 11 fddiPORT 17
fddiPORTMACPIlacement G MP 40 12 fddiPORT 18
fddiPORTAvailablePaths G MP 4013 fddiPORT 19
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fddiPORTMACLoop-Time GR O 40 15 fddiPORT 21
fddiPORTPMDClass G MP 40 16 fddiPORT 22
fddiPORTConnectionCapabilities G MP 40 17 fddiPORT 23
fddiPORTIndex G M 40 1D fddiPORT 29
fddiPORTOperationGrp G MP 40 1E fddiPORT 30
fddiPORTMaint-LS GR (@] 40 1F fddiPORT 31
fddiPORTBS-Flag G MP 40 21 fddiPORT 33
fddiPORTPC-LS G OoP 40 22 fddiPORT 34
fddiPORTErrorCtrsGrp G MP 40 28 fddiPORT 40
fddiPORTEBETrror-Ct G OP 40 29 fddiPORT 41
fddiPORTLCTFail-Ct G MP 40 2A fddiPORT 42
fddiPORTLerGrp G M 40 32 fddiPORT 50
fddiPORTLer-Estimate G MP 40 33 fddiPORT 54
fddiPORTLem-Reject-Ct G MP 40 34 fddiPORT'52
fddiPORTLem-Ct G MP 40 35 fddiPORT 53
fddiPORTLer-Cutoff GR M 40 3A fddiPORT 58
fddiPORTLer-Alarm GR M 40 3B fddiPORT 59
fddiPORT StatusGrp G M 40 3C (\\fddiPORT 60
fddiPORTConnectState G MP 40.8b fddiPORT 61
fddiPORTPCMState G MP 40 3E fddiPORT 62
fddiPORTPC-Withhold G MP 40 3F fddiPORT 63
fddiPORTLerFlag G MR 40 40 fddiPORT 64
fddiPORTHardwarePresent G M 40 41 fddiPORT 65
Not Grouped
fddiPORTVendorAttrib GR (@] 40 FF fddiPORT 255
64.5.1.5 Actions
SMT Actions
fddiSMT StationAction S M 10 3C fddiSMT 60
fddiSMTVendorAction S (@) 10 FE fddiSMT 254
MAC Actions
fddiMACVendorAction S O 20 FE fddiMAC 254
PATH Actions
fddiPATHVendorAction S (0] 32 FE fddiPATH 254
PORT Actions
fddiPORTACction S M 40 46 fddiPORT 70
fddiPORTVenderAction S (@] 40 FE fddiPORT 254
64.5.1.6 Notifieations
SMT Notifications
fddiSMTHoldCondition NA (@] 10 47 fddiSMT 71
fddiSMTPeerWrapCondition NA M 10 48 fddiSMT 72
fddiSMTVendorNotification NA (@] 10 FC fddiSMT 252
MAC Notifications
fddiMACDuplicateAddressCondition NA M 20 8C fddiMAC 140
fddiMACFrameErrorCondition NA M 208D fddiMAC 141
fddiMACNotCopiedCondition NA 0] 20 8E fddiMAC 142
fddiMACNeighbourChangeEvent NA M 20 8F fddiMAC 143
fddiMACPathChangeEvent NA M 2090 fddiMAC 144
fddiMACVendorNotification NA (e 20 FC fddiMAC 252
PATH Notifications
fddiPATHVendorNotification NA (@] 32 FC fddiPATH 252
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M 40 50 fddiPORT 80
M 40 51 fddiPORT 81
@) 40 52 fddiPORT 82
M 40 53 fddiPORT 83
@) 40 FC  fddiPORT 252

6.4.5.2 Managed object class templates
6.4.5.2.1  SMT object class
fddiSMT MANAGED OBJECT CLASS

DERIVED FROM "Rec.X.71|ISO/IEC 10165-2":top;
CHARACTERIZED BY

fddiSMTBase

BEHAVIOUR
fddiSMTBaseBhv BEHAVIOUR

DEFINED AS "The fddiSMT object class provides the support necessary at thg
station (node) level to manage the processes underway.inthe various FDDI
layers such that a station (node) may work cooperatively as a part of an FDDI
network. The fddiSMT object class provides services)such as connection
management, station insertion and removal, station initialization, configuration
management, fault isolation and recovery, cemmunication protocol for external
authority, scheduling policies, and collectign,of statistics.";;

ATTRIBUTES
fddiSMTStationld
fddiSMTOpVersionid
fddiSMTHiVersionid
fddiSMTLoVersionld
fddiSMTUserData
fddiSMTMIBVersionid
fddiSMTMAC-Ct
fddiSMTNonMaster-Ct
fddiSMTMaster-Ct
fddiSMTAvailablePaths
fddiSMTCaonfigCapabilities
fddiSMTEenfigPolicy
fddiSMT.ConnectionPolicy
fddiSMTT-Notify
fddiSMT StatRptPolicy
fddiSMTTrace-MaxExpiration

PACKAGE

GET,
GET,
GET,
GET,
GET-REPLACE,
GET,
GET,
GET,
GET,
GET,
GET,
GET-REPLACE,
GET-REPLACE,
GET-REPLACE,
GET-REPLACE,
GET-REPLACE,

fddiSMTPORTIndexes GET,
fddiSMTMACIndexes GET,
fddiSMTBypassPresent GET,
fddiSMTECMState GET,
fddiSMTCF-State GET,
fddiSMTRemoteDisconnectFlag GET,
fddiSMTStationStatus GFET
fddiSMTPeerWrapFlag GET,
fddiSMTTimeStamp GET,
fddiSMTTransitionTimeStamp GET;

ATTRIBUTE GROUPS
fddiSMTStationldGrp,
fddiSMTStationConfigGrp,
fddiSMTStatusGrp,
fddiSMTMIBOperationGrp;

ACTIONS
fddiSMT StationAction;

NOTIFICATIONS
fddiSMTPeerWrapCondition;;;
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CONDITIONAL PACKAGES

manufacturerdata PACKAGE
BEHAVIOUR
manufacturerdataBhv BEHAVIOUR
DEFINED AS "This package provides support for the Manufacturer data
attribute of a node.";;
ATTRIBUTES
fddiSMTManufacturerData GET;

ATTRIBUTEGROUPS
fddiSMTStationldGrp
fddiSMTManufacturerData;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMTpkg(1)

manufacturerdata(1)};
PRESENT IF "Manufacturer Data Supported",
parametermanagement PACKAGE
BEHAVIOUR

parametermanagementBhv BEHAVIOUR
DEFINED AS "This package provides support for the.parameter management
capability of a node.";;

ATTRIBUTES
fddiSMTSetCount GET,
fddiSMTLastSetStationld GET;

ATTRIBUTE GROUPS
fddiSMTMIBOperationGrp
fddiSMTSetCount
fddiSMTLastSetStationld;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMTpkg(1)
parametermanagement(2)¥;
PRESENT IF "Parameter Management Frame Set
operations are supported"”,

hold PACKAGE
BEHAVIOUR

holdBhv BEHAVIOUR
DEFINEDIAS "This package provides support for the Hold policy. The Hold
policy only applies to dual attach, dual MAC nodes.";;

ATTRIBUTES
fddiSMTHoldState GET;

ATTRIBUTE GROUPS
fddiSMTStatusGrp

fddiSMTHoldState;

NOTIFICATIONS
fddiSMTHoldCondition;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMTpkg(1)
hold(3)};

" H "
PRESENTIE Hold p{'\lll“\][ ellppnrfnr{ -

smtvendorspecific PACKAGE
BEHAVIOUR
smtvendorspecificBhv BEHAVIOUR
DEFINED AS "This package provides support for the extension of the MIB for
the use of specific vendors.";;
ATTRIBUTES
fddiSMTVendorAttrib GET-REPLACE;
ACTIONS
fddiSMTVendorAction;
NOTIFICATIONS
fddiSMTVendorNotification;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMTpkg(1)
smtvendorspecific(4)};
PRESENT IF "Vendor Extensions Supported";
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)};

6.4.5.2.2 MAC object class

fddiMAC MANAGED OBJECT CLASS
DERIVED FROM "Rec.X.71|ISO/IEC 10165-2":top;
—GCHARACTERIZED BY
fddiMACBase PACKAGE
BEHAVIOUR

fddiMACBaseBhv BEHAVIOUR
DEFINED AS "The fddiMAC object provides support for the access>control of
the medium and generation and verification of frame check sequences to assufe
the proper delivery of valid data to the higher layers. It also concerns itself with
the generation and recognition of device addresses and the peer-to-peer
associations within the FDDI network.";;

ATTRIBUTES
fddiMACIndex GET,
fddiMACRequestedPaths GET-REPLACE,
fddiMACFrameErrorThreshold GET-REPLACE,
fddiMACHardwarePresent GET,
fddiMACMA-UnitdataEnable GET*REPLACE;

ATTRIBUTE GROUPS
fddiMACConfigGrp,
fddiMACFrameErrorConditionGrp;
fddiMACStatusGrp;

NOTIFICATIONS
fddiMACDuplicateAddressCondition,
fddiMACFrameErrorCondition,
fddiMACNeighbourChangeEvent,
fddiMACPathChangeEvent;;;

CONDITIONAL PACKAGES

machardwarepresent PACKAGE
BEHAVIOUR
machardwarepresentBhv BEHAVIOUR
DEFINED AS "This package contains attributes which support the management
of the MAC entity within a station. This package shall be included in every MAC
object where the underlying hardware for the MAC entity is present.";;

ATTRIBUTES
fddiMACFrameStatusFunctions  GET,
fddiMACT-MaxCapability GET,
fddiMACTVXCapability GET,
fddiMACAVvailablePaths GET
fddiMACCurrentPath GET,
fddiMACUpstreamNbr GET,
fddiMACDownstreamNbr GET,
fddiMACOIdUpstreamNbr GET,
fddiMACOIdDownstreamNbr GET,
fddiMACDupAddressTest GET,
fddiMACDownstreamPORTType GET,
fddiMACSMTAddress GET,
fddiMACT-Req GET,
fddiMACT-Neg GET,
fddiMACT-Max GET,

fddiMACTvxValue GET,
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fddiMACFrame-Ct GET,
fddiMACCopied-Ct GET,
fddiMACTransmit-Ct GET,
fddiMACError-Ct GET,
fddiMACLost-Ct GET,
fddiMACFrameErrorRatio GET,
fddiMACRMT State GET,
fddiMACDA-Flag GET,
fddiMACUNDA-Flag GET,
fddiMACFrameErrorFlag GET,

TddiMACMA-UnitdataAvaillable GET;

ATTRIBUTE GROUPS
fddiMACCapabilitiesGrp
fddiMACFrameStatusFunctions
fddiMACT-MaxCapability
fddiMACTVXCapability,
fddiMACConfigGrp
fddiMACAvailablePaths
fddiMACCurrentPath
fddiMACUpstreamNbr
fddiMACDownstreamNbr
fddiMACOIdUpstreamNbr
fddiMACOIdDownstreamNbr
fddiMACDupAddressTest
fddiMACDownstreamPORTType,
fddiMACAddressGrp
fddiIMACSMTAddress,
fddiMACOperationGrp
fddiMACT-Req
fddiMACT-Neg
fddiMACT-Max
fddiMACTvxValue;
fddiMACCountersGrp
fddiMACFrame-Ct
fddiMACCopied-Ct
fddiMAETransmit-Ct
fddiMACError-Ct
fddiMACLost-Ct,
fddiMACFrameErrorConditionGrp
fddiMACFrameErrorRatio,
fddiMACStatusGrp
fddiIMACRMT State
fddiMACDA-Flag
fddiMACUNDA-Flag
fddiMACFrameErrorFlag
fddiMACMA-UnitdataAvailable;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)
machardwarepresent(1)};
PRESENT IF "Underlying hardware support of the MAC
object is present.”,

framenotcopied PACKAGE
BEHAVIOUR
framenotcopiedBhv BEHAVIOUR
DEFINED AS "This package provides support for the detection and reporting of
the Frame Not Copied condition of the fddiMAC object.";;
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ATTRIBUTES
fddiMACNotCopied-Ct GET,
fddiMACNotCopiedRatio GET,
fddiMACNotCopiedFlag GET;

ATTRIBUTE GROUPS
fddiMACNotCopiedConditionGrp
fddiMACNotCopiedRatio,
fddiMACCountersGrp
fddiMACNotCopied-Ct,
fddiMACStatusGrp

TdaIMACNOICopiedFlag,
NOTIFICATIONS
fddiMACNotCopiedCondition;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkgd(2)
framenotcopied(2)};
PRESENT IF "Frame not copied is supported, AND
underlying hardware support-s present.",

framenotcopiedmanagement PACKAGE
BEHAVIOUR
framenotcopiedmanagementBhv BEHAVIOUR
DEFINED AS "This package provides support for the' detection and reporting of
the Frame Not Copied condition of the fddiMAC object.";;
ATTRIBUTES
fddiMACNotCopiedThreshold GET-REPLACE;
ATTRIBUTE GROUPS
fddiMACNotCopiedConditionGrp
fddiMACNotCopiedThreshold;
REGISTERED AS {iso(1) standard(0)is09314(9314) fddiMIB(1) fddiMACpkg(2)
framenotcopiedmanagement(3)};

PRESENT IF "Frame not copied is supported.”,
prioritythreshold PACKAGE
BEHAVIOUR

prioritythresholdBhv,BEHAVIOUR
DEFINED AS“This package provides support for the priority thresholding
capabilityof. the fddiMAC object.";;

ATTRIBUTES
fddiMACT-Pri0 GET,
fddiMACT-Pril GET,
fddiMACT-Pri2 GET,
fddiMACT-Pri3 GET,
fddiMACT-Pri4 GET,
fddiMACT-Pri5 GET,
fddiMACT-Pri6 GET;

ATTRIBUTE GROUPS
fddiMACOperationGrp
fddiMACT-Pri0

fodiMACT-Prit
fddiMACT-Pri2
fddiMACT-Pri3
fddiMACT-Pri4
fddiMACT-Pri5
fddiMACT-Pri6;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)
prioritythreshold(4)};
PRESENT IF "Priority Thresholding supported AND
underlying hardware support is present",
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tvxexpired PACKAGE
BEHAVIOUR

tvxexpiredBhv BEHAVIOUR
DEFINED AS "This package provides support for monitoring the expiration of
TVX.";;

ATTRIBUTES
fddiMACTvxExpired-Ct GET;

ATTRIBUTE GROUPS
fddiMACCountersGrp

fodiMACTvxExpired=Ct;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

tvxexpired(5)};
PRESENT IF "TVX Expiration monitored AND underlying
hardware support is present",
latecount PACKAGE
BEHAVIOUR

latecountBhv BEHAVIOUR
DEFINED AS "This package provides support for monitoting the number of TR[T
expirations since MAC was reset or a token was received.";;
ATTRIBUTES
fddiMACLate-Ct GET,
ATTRIBUTE GROUPS
fddiMACCountersGrp
fddiMACLate-Ct;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

latecount(6)};
PRESENT IF “Late Counter monitored AND underlying
hardware support is present",
ringopcount PACKAGE
BEHAVIOUR

ringopcountBhv BEHAVIQUR
DEFINED AS "This package provides support for monitoring the number of
times the ring‘has entered the 'Ring_Operational' state from the 'Ring Not
Operational' state.";;
ATTRIBUTES
fddiMAERIngOp-Ct GET;
ATTRIBUTE GROUPS
fddiMACCountersGrp
fddiMACRIingOp-Ct;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

ringopcount(7)};
PRESENT IF "RingOp Counter monitored AND underlying
hardware support is present",
longgrpaddress PACKAGE
BEHAVIOUR

longgrpaddressBhv BEHAVIOUR
DEFINED AS "This package provides support for 48 bit group addresses for the
MAC.";

ATTRIBUTES
fddiMACLongGrpAddress GET;

ATTRIBUTE GROUPS
fddiMACAddressGrp

fddiMACLongGrpAddress;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

longgrpaddress(8)};
PRESENT IF "Long Group Addresses supported AND
underlying hardware support is present."”,
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shortgrpaddress PACKAGE
BEHAVIOUR
shortgrpaddressBhv BEHAVIOUR
DEFINED AS "This package provides support for 16 bit group addresses for the
MAC.";;
ATTRIBUTES
fddiMACShortGrpAddress GET;
ATTRIBUTE GROUPS
fddiMACAddressGrp
fddiMACShortGrpAddress;
REGISTERED AS {iso(1) standard(0) is09314{9314) TddiMIB(1) TadiMACPKG(2)

shortgrpaddress(9)};
PRESENT IF "Short Group Addresses supported AND
underlying hardware support is present.”,
tokencounter PACKAGE
BEHAVIOUR

tokencounterBhv BEHAVIOUR
DEFINED AS "This package provides support for countirg the tokens received
by a station.";;
ATTRIBUTES
fddiMACToken-Ct GET;
ATTRIBUTE GROUPS
fddiMACCountersGrp
fddiMACToken-Ct;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

tokencounter(10)};
PRESENT IF 'Token Counting supported AND underlying
hardware support is present”,
bridgefunctions PACKAGE
BEHAVIOUR

bridgefunctionsBhv BEHAVIOUR
DEFINED AS "Thisipackage provides support for a MAC performing bridge
functions.";;
ATTRIBUTES
fddiMACBtidgeFunctions GET;
ATTRIBUTEGROUPS
fddiMACCapabilitiesGrp
fddiMACBridgeFunctions;
REGISTHERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)

bridgefunctions(11)};
PRESENT JIF "Bridge Functions supported AND underlying
hardware support is present”,
macvendorspecific PACKAGE
BEHAVIOUR

macvendorspecificBhv BEHAVIOUR
D " [Ta ae

D

AY

ATTRIBUTES
fddiMACVendorAttrib GET-REPLACE;

ACTIONS
fddiMACVendorAction;

NOTIFICATIONS
fddiMACVendorNotification;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMACpkg(2)
macvendorspecific(12)};

PRESENT IF "Vendor Extensions supported”;;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)};
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6.4.5.2.3 PATH object class

fddiPATH MANAGED OBJECT CLASS
DERIVED FROM "Rec.X.71|ISO/IEC 10165-2":top;
CHARACTERIZED BY

fddiPATHBase PACKAGE
BEHAVIOUR
fddiPATHBaseBhv BEHAVIOUR
DEFINED AS "The fddiPATH object provides for the management of the Path
Nty A Station may Tave multipie Paths. Each MStance of this class models T
configuration of a station's internal resources (e.g. MACs and PORTS) as they
relate to an external ring (see 9.7.2).";;

ATTRIBUTES
fddiPATHIndex GET,
fddiPATHConfiguration GET,
fddiPATHTVXLowerBound GET-REPLACE,
fddiPATHT-MaxLowerBound GET-REPLACE,
fddiPATHMaxT-Req GET-REPLACE;

ATTRIBUTE GROUPS
fddiPATHConfigGrp;;;

CONDITIONAL PACKAGES

synchbandwidthrequestor PACKAGE
BEHAVIOUR
synchbandwidthrequestorBhv BEHAVIOUR
DEFINED AS "This package provides support for the requisition of synchronod

bandwidth.";;

ATTRIBUTES
fddiPATHSbaPayload GET-REPLACE,
fddiPATHSbaOverhead GET-REPLACE;

ATTRIBUTE GROUPS
fddiPATHConfigGrp
fddiPATHSbaPayload
fddiPATHSbaOverhead;
REGISTERED.AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)
synchhandwidthrequestor(1)};

PRESENT IF "Synchronous service supported",
synchbandwidthimgt PACKAGE
BEHAVIOUR

synchbandwidthmgtBhv BEHAVIOUR
DEFINED AS "This package provides support for the allocation of synchronous
bandwidth.";;

ATTRIBUTES
fddiPATHSbaAvailable GET-REPLACE;

ATTRIBUTE GROUPS

fdcdiPDATLIC anfialCrn
OO 7 v T To Uy O

fddiPATHSbaAvailable;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)

synchbandwidthmgt(2)};
PRESENT IF "Allocating Synchronous bandwidth”,
ringlatency PACKAGE
BEHAVIOUR

ringlatencyBhv BEHAVIOUR
DEFINED AS "This package provides support for measuring the total
accumulated latency of the ring associated with this path.";;
ATTRIBUTES
fddiPATHRIingLatency GET-REPLACE;

%)
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ATTRIBUTE GROUPS
fddiPATHConfigGrp
fddiPATHRIingLatency;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)

ringlatency(3)};
PRESENT IF "Latency measurement supported",
tracestatus PACKAGE
BEHAVIOUR

tracestatusBhv BEHAVIOUR
DEFINEDAS“This package provides status fromrthetracefunction 5
ATTRIBUTES

fddiPATHTraceStatus GET,;
ATTRIBUTE GROUPS

fddiPATHConfigGrp

fddiPATHTraceStatus;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)

tracestatus(4)};
PRESENT IF "Trace Status is supported",
restrictedtoken PACKAGE
BEHAVIOUR

restrictedtokenBhv BEHAVIOUR

DEFINED AS "This package along with the RMT optional protocol provides
support for monitoring the restricted tokenservice.";;
ATTRIBUTES
fddiPATHT-Rmode GETF-REPLACE;
ATTRIBUTE GROUPS
fddiPATHConfigGrp
fddiPATHT-Rmode;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)

restrictedtoken(5)};
PRESENT IF "Restricted Token Monitoring is supported",
pathvendorspecific PACKAGE
BEHAVIOUR

pathvendorspecificBhv BEHAVIOUR
DEFINEDIAS "This package provides support for the extension of the MIB for
the use-of specific vendors.";;

ATTRIBUTES
fddiPATHVendorAttrib GET-REPLACE;

ACTIONS
fddiPATHVendorAction;

NOTIFICATIONS
fddiPATHVendorNoatification;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATHpkg(3)
pathvendorspecific(6)};

PRESENT IF "Vendor Extensions Supported";;

REGIST,ERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)};
6.4.5.2.4 PORT object class

fddiPORT MANAGED OBJECT CLASS
DERIVED FROM "Rec.X.71|ISO/IEC 10165-2":top;
CHARACTERIZED BY
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fddiPORTBase PACKAGE
BEHAVIOUR
fddiPORTBaseBhv BEHAVIOUR
DEFINED AS "The fddiPORT object provides support for the medium,
connector, bypassing, and driver/receiver requirements. It also defines
encode/decode and clock requirements as required for framing the data for
transmission on the medium by the higher layers of the FDDI.";;

ATTRIBUTES
fddiPORTMy-Type GET,
faddiPORTConmectionPolicies——GET-REPLACE;
fddiPORTRequestedPaths GET-REPLACE,
fddiPORTIndex GET,
fddiPORT Ler-Cutoff GET-REPLACE,
fddiPORTLer-Alarm GET-REPLACE,
fddiPORTHardwarePresent GET;

ATTRIBUTE GROUPS
fddiPORTConfigGrp,
fddiPORTLerGrp,
fddiPORT StatusGrp;
ACTIONS
fddiPORTACction;
NOTIFICATIONS
fddiPORTLerCondition,
fddiPORTUndesiredConnectionAttemptEvent,
fddiPORTPathChangeEvent;;;

CONDITIONAL PACKAGES

porthardwarepresent PACKAGE
BEHAVIOUR
porthardwarepresentBhv BEHAVIOUR
DEFINED AS "This package contains attributes which support the management
of the PORT entity~within a station. This package shall be included in every
PORT object where the underlying hardware for the PORT entity is present.";;

ATTRIBUTES
fddiPORTNeighbourType GET,
fddiPORTMACIndicated GET,
fddiRORTCurrentPath GET,
fddiPORTMACPIlacement GET,
fddiPORTAvailablePaths GET,
fddiPORTPMDClass GET,
fddiPORTConnectionCapabilities GET,
fddiPORTBS-Flag GET,
fddiPORTLCTFail-Ct GET,
fddiPORTLer-Estimate GET,
fddiPORTLem-Reject-Ct GET,
fddiPORTLem-Ct GET,
fdleCRTCUI LLI |Cbt3tatc GET,
fddiPORTPCMState GET,
fddiPORTPC-Withhold GET,
fddiPORTLerFlag GET;

ATTRIBUTE GROUPS
fddiPORTConfigGrp

fddiPORTNeighbourType
fddiPORTMACIndicated
fddiPORTCurrentPath
fddiPORTMACPIacement
fddiPORTAvailablePaths
fddiPORTPMDClass
fddiPORTConnectionCapabilities,
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fddiPORTOperationGrp
fddiPORTBS-Flag,
fddiPORTErrorCtrsGrp
fddiPORTLCTFail-Ct,
fddiPORTLerGrp
fddiPORTLer-Estimate
fddiPORTLem-Reject-Ct
fddiPORTLem-Ct,
fddiPORTStatusGrp
fddiPORTConnectState

1adiPORTPCMState
fddiPORTPC-Withhold
fddiPORTLerFlag;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORTpkg(4)
porthardwarepresent(1)};
PRESENT IF "Underlying hardware support'ef the port
object is present.”,

eberrorcounter PACKAGE
BEHAVIOUR
eberrorcounterBhv BEHAVIOUR
DEFINED AS "This package provides support for counting elasticity buffer errgrs
in the fddiPORT object.";;
ATTRIBUTES
fddiPORTEBET rror-Ct GET;
ATTRIBUTE GROUPS
fddiPORTErrorCtrsGrp
fddiPORTEBETrror-Ct;
NOTIFICATIONS
fddiPORTEBE rrorCondition;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORTpkg(4)

eberrorcounter(2)};
PRESENT IF "EB Error Tracking supported AND
underlying hardware support is present.",
maclocalloop PACKAGE
BEHAVIOUR

maclocalloopBhiv BEHAVIOUR
DEFINED AS "This package provides support for the time for the optional MAC
Local Loop.";;

ATTRIBUTES
fddiPORTMACLoop-Time GET-REPLACE;

ATTRIBUTE GROUPS
fddiPORTConfigGrp

fddiPORTMACLoop-Time;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORTpkg(4)

maclocalloop(3)};

PRESENT IF "MAC Local Loop supported”,
maint-LS PACKAGE
BEHAVIOUR

maint-LSBhv BEHAVIOUR
DEFINED AS "This package provides support for identifying the state of the
line.";;
ATTRIBUTES
fddiPORTPC-LS GET,;
ATTRIBUTE GROUPS
fddiPORTOperationGrp
fddiPORTPC-LS;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORTpkg(4)
maint-LS(4)};
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PRESENT IF "Maint_LS is supported AND underlying
hardware support is present.",
maint-LSmanagement PACKAGE
BEHAVIOUR

maint-LSmanagementBhv BEHAVIOUR
DEFINED AS "This package provides support for identifying the state of the
line.";;

ATTRIBUTES
fddiPORTMaint-LS GET-REPLACE;

ATTRIBUTEGROUPS
fddiPORTOperationGrp
fddiPORTMaint-LS;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORTpkg(4)
maint-LSmanagement(5)};

PRESENT IF "Maint_LS is supported.”,
portvendorspecific PACKAGE
BEHAVIOUR

portvendorspecific Bhv BEHAVIOUR
DEFINED AS "This package provides support for the.extension of the MIB for
the use of specific vendors.";;

ATTRIBUTES
fddiPORTVendorAttrib GET-REPLACE;

ACTIONS
fddiPORTVendorAction;

NOTIFICATIONS
fddiPORTVendorNotification;

REGISTERED AS {iso(1) standard(0)is09314(9314) fddiMIB(1) fddiPORTpkg(4)
portvendorspecific(6)};

PRESENT IF "Vendor Extensions Supported";;

EéISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)};

#4.5.3 Attribute group templates

#4.5.3.1 SMT attribute groups

diSMTStationldGrp ATTRIBUTE GROUP
GROUP ELEMENTS
fddiSMT.Stationld,
fddiSMTOpVersionld,
fddiSMTHiVersionld,
fddiSMTLoVersionid,
fddiSMTUserData,
fddiSMTMIBVersionld;
DESCRIPTION
The identification group includes the attributes that identify the station for its operatio

in FDDI.;

=

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMT StationldGrp(10)};

fddiSMT StationConfigGrp ATTRIBUTE GROUP

GROUP ELEMENTS
fddiSMTMAC-Ct,
fddiSMTNonMaster-Ct,
fddiSMTMaster-Ct,
fddiSMTAvailablePaths,
fddiSMTConfigCapabilities,
fddiSMTConfigPolicy,
fddiSMTConnectionPolicy,
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fddiSMTT-Notify,

fddiSMT StatRptPolicy,

fddiSMT Trace-MaxExpiration,

fddiSMTPORTIndexes,

fddiSMTMACIndexes,

fddiSMTBypassPresent;

DESCRIPTION

The configuration group includes the attributes that characterize the station's

configuration.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
TAASM T StationConfigGrp(20)T,

fddiSMTStatusGrp ATTRIBUTE GROUP
GROUP ELEMENTS
fddiSMTECMState,
fddiSMTCF-State,
fddiSMTRemoteDisconnectFlag,
fddiSMT StationStatus,
fddiSMTPeerWrapFlag;
DESCRIPTION
The status group includes attributes that define the general station state.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMT StatusGrp(40)}

fddiSMTMIBOperationGrp ATTRIBUTE GROUP
GROUP ELEMENTS
fddiSMTTimeStamp,
fddiSMT TransitionTimeStamp;
DESCRIPTION
The MIB operation group includes the@ttributes that are associated with MIB
accesses. The last three attributes.in the group, the TransitionTimeStamp, SetCount
and LastSetStationld are used inithe Parameter Management Frame (PMF) protocol
(see 8.4),;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTMIBOperationGrp(50)};

64.5.3.2 MAC attribute groups

fddiMACCapabilitiesGrp ATTRIBUTE GROUP
DESCRIPTION
The MAC capabilities group includes attributes that describe the frame status
handling,-bridge, and timer bounds capabilities.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACCapabilitiesGrp(10)};

fddiMACConfigGrp ATTRIBUTE GROUP

GRQUP ELEMENTS
fddiMACIndex;

DESCRIPTION
The MAC configuration group includes the Path configuration attributes as well as
neighbour attributes that give a topological characterization of the MAC in the station
and in the network.;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACConfigGrp(20)};

fddiMACAddressGrp ATTRIBUTE GROUP
DESCRIPTION
The address group includes all of the local address attributes for the MAC.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACAddressGrp(40)};
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diMACOperationGrp ATTRIBUTE GROUP
DESCRIPTION
The operation group includes all of the MAC operational timer attributes and the
operational FrameStatus setting functionality.;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fd

fddiMACOperationGrp(50)};

diMACCountersGrp ATTRIBUTE GROUP
DESCRIPTION
The MAC counters group includes counts of frames recognized by, transmitted and

fd

fd

fd

fd

received by the MACardtounters thatare vatuabte for fauit detectiomard
performance evaluation.;
EGISTERED AS {iso( 1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACCountersGrp(70)};

diMACFrameErrorConditionGrp ATTRIBUTE GROUP
DESCRIPTION
The MAC frame error condition group includes control and status-attfibutes of the
frame error condition reported in the Status Reporting Protocol/(see 7.2.7 and 8.3).;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACFrameErrorConditionGrp(90)};

diMACNotCopiedConditionGrp ATTRIBUTE GROUP
DESCRIPTION
The not copied condition group includes control<and status attributes of the not copie
condition reported in the Status Reporting Protacol (see 7.2.7 and 8.3).;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACNotCopiedConditionGrp(100)};

diMACStatusGrp ATTRIBUTE GROUP
GROUP ELEMENTS
fddiMACHardwarePresent,
fddiMACMA-UnitdataEnable;
DESCRIPTION
The status group includes general state and condition attributes for the MAC.;
FGISTERED AS {iso(1) standard(Q) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACStatusGrp(110)};

A.5.3.3 PATH attribute gfoups

diPATHConfigGrp ATTRIBUTE GROUP

GROUP ELEMENTS
fddiPATHIndex,
fddiPATHConfiguration,
fddiPATHTVXLowerBound,
fddiPATHT-MaxLowerBound,
fddiPATHMaxT-Req;

DESCRIPTION
The Path configuration group includes attributes that define the configuration of a Pa

and control the operation of objects inserted on the Path.;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)

6.

fd

fddiPATHConfigGrp(10)};
45.3.4 PORT attribute groups

diPORTConfigGrp ATTRIBUTE GROUP
GROUP ELEMENTS
fddiPORTIndex,
fddiPORTMy-Type;
DESCRIPTION
The Port configuration group includes status and control attributes that describe the
configuration of a Port.;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTConfigGrp(10)};

fddiPORTOperationGrp ATTRIBUTE GROUP
DESCRIPTION
The Port operation group includes attributes that affect the operation of the Port.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTOperationGrp(30)};

fddiPORTErrorCtrsGrp ATTRIBUTE GROUP
DESCRIPHON
The error counter group includes Port error counters that are not
specifically related to the Link Error Monitoring Function.;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTErrorCtrsGrp(40)};

fddiPORTLerGrp ATTRIBUTE GROUP
DESCRIPTION
The link error reporting status group includes the status and caontrol attributes used td
determine when a link error threshold has been exceeded (s€e974.7).;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT (64) fddiPORTLerGrp(50)}

fddiPORTStatusGrp ATTRIBUTE GROUP
GROUP ELEMENTS

fddiPORTHardwarePresent;
DESCRIPTION

The port status group includes general stateattributes for the Port;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTStatusGrp(60)};

64.5.4 Attribute templates

64.5.4.1 SMT attributes

fddiSMT Stationld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.StationldType;
BEHAVIOUR

fddiSMT StationldBhv BEHAVIOUR
DEFINED AS Used to uniquely identify an FDDI station.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTStationld(11)};

fddiSMTOpVersionld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.OpVersionldType;
BEHAVIOUR

fddiSMTOpVersionldBhv BEHAVIOUR
BEFINED AS "The version that this station is using for its operation (see 7.1.2.2). The
value of this attribute is 2 for this SMT revision.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTOpVersionld(13)};

fddiSMTHiVersionld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.HiVersionldType;
BEHAVIOUR

fddiSMTHiVersionldBhv BEHAVIOUR
DEFINED AS "The highest version of SMT that this station supports (see 7.1.2.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTHiVersionld(14)};

fddiSMTLoVersionld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.LoVersionldType;
BEHAVIOUR

fddiSMTLoVersionldBhv BEHAVIOUR
DEFINED AS "The lowest version of SMT that this station supports (see 7.1.2.2).";;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTLoVersionld(15)};

fddiSMTManufacturerData ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.ManufacturerDataType;
BEHAVIOUR

fddiSMTManufacturerDataBhv BEHAVIOUR
DEFINED AS "32 octets of manufacturer data. The first component, manufacturerOUI, is
the three octet Organizationally Unique Identifier (OUI) assigned by IEEE. The second
component, manufacturerData, is the manufacturer's data (29 octets).";;

RE
fddiSMTManufacturerData(16)};
fddiSMTUserData ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.UserDataType;
BEHAVIOUR

fddiSMTUserDataBhv BEHAVIOUR
DEFINED AS '"This attribute contains 32 octets of user defined information. The
information shall be an ASCII string.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTUserData(17)};

fddiSMTMIBVersionld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.MIBVersionldType:
BEHAVIOUR

fddiSMTMIBVersionldBhv BEHAVIOUR
DEFINED AS "The version of the FDDI MIB of this station. The value of this attribute is
1 for this SMT revision.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMiB(1) fddiSMT(16)

fddiSMTMIBVersionld(18)};

fddiSMTMac-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.Mac-CtType;
BEHAVIOUR

fddiSMTMac-CtBhv BEHAVIOUR
DEFINED AS "The numbépof MACs in this station or concentrator. This number
includes MAC instances(that are not supported by underlying hardware.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTMac-Ct(21)}

fddiSMTNonMaster-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.NonMaster-CtType;
BEHAVIOUR

fddiSMTNonMaster-CtBhv BEHAVIOUR
DEFINED AS "The value of this attribute is the number of A, B, and S ports in this
statioor concentrator. This number includes PORT instances that are not supported by
underlying hardware.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTNonMaster-

Ct(22)};

fddiSMTMaster-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.Master-Ctlype;
BEHAVIOUR
fddiSMTMaster-CtBhv BEHAVIOUR
DEFINED AS "The number of M Ports in a node. If the node is not a concentrator, the
value of the attribute is zero. This number includes PORT instances that are not
supported by underlying hardware.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTMaster-Ct(23)};

fddiSMTAvailablePaths ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.AvailablePathsType;
BEHAVIOUR

fddiSMTAvailablePathsBhv BEHAVIOUR
DEFINED AS "A bit string that indicates the path types that are available in the station.";;


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

— 46— 9314-6 © ISO/IEC:1998(E)

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTAvailablePaths(24)};

fddiSMTConfigCapabilities ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.ConfigCapabilitiesType;
BEHAVIOUR

fddiSMTConfigCapabilitiesBhv BEHAVIOUR
DEFINED AS "A bit string that indicates the configuration capabilities of a node. The
'Hold Available' bit indicates the support of the optional Hold Function, which is controlled
by fddiSMTConfigPolicy. The 'CF-Wrap-AB' bit indicates that the station has the capability

OO O\ 1L

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTConfigCapabilities(25)};

fddiSMTConfigPolicy ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.ConfigPolicyType;
BEHAVIOUR

fddiSMTConfigPolicyBhv BEHAVIOUR
DEFINED AS "A bit string representing the configuration policies.currently desired in a
node. 'Hold' is one of the terms used for the Hold Flag (see 9.4.3:2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTConfigPolicy(26)};

fddiSMTConnectionPolicy ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.ConnectionPolicyType;
BEHAVIOUR

fddiSMTConnectionPolicyBhv BEHAVIOUR
DEFINED AS "A bit string representing the connection policies in effect in a node. A
station sets the corresponding bit for eachcef-the connection types that it rejects. The lett¢
designations, X and Y, in the 'rejectX-Y'\names have the following significance: X
represents the PC-Type of the local PORT and Y represents the PC_Type of the adjacer
PORT (PC_Neighbour). The evaluation of Connection-Policy (PC-Type, PC-Neighbour) i
done to determine the setting of T+Val(3) in the PC-Signalling sequence (see 9.6.3). Noteg
that Bit 15, (rejectM-M), is always set and cannot be cleared.";;

REGISTERED AS {iso(1) standard(0):is69314(9314) fddiMIB(1) fddiSMT(16)

fddiSMTConnectionPolicy(27)};

=

—

L)

fddiSMTT-Notify ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.T-NotifyType;
BEHAVIOUR

fddiSMTT-NotifyBhv BEHAVIOUR
DEFINED.AS "The timer, expressed in seconds, used in the Neighbour Notification
protacal-1t has a range of 2 s to 30 s, and its default value is 30 s (see 8.2).";;
REGISTERED<AS{iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTT-Notify(29)};

fddiSMT StatRptPolicy ATTRIBUTE
WITHATTRIBUTE SYNTAX FDDI-SMT.StatRptPolicy Type;
BEHAVIOUR

fddiSMT StatRptPolicyBhv BEHAVIOUR
DEFINED AS "If true, indicates that the node will generate Status Reporting Frames for
its implemented events and conditions. It has an initial value of true. This attribute
determines the value of the SR_Enable Flag (see 8.3.2.1).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)

fddiSMT StatRptPolicy(30)};

fddiSMTTrace-MaxExpiration ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.Trace-MaxExpirationType;
BEHAVIOUR

fddiSMTTrace-MaxExpirationBhv BEHAVIOUR
DEFINED AS "Reference Trace_Max (see 9.4.4.2.2).";;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMT Trace-
MaxExpiration(31)};

fddiSMTPORTIndexes ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.PORTIndexesType;
BEHAVIOUR

fddiSMTPORTIndexesBhv BEHAVIOUR
DEFINED AS "This attribute is an array of indexes of all Port objects within the station.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTPORTIndexes(32)};

fddiSMTMACIndexes ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.MACIndexesType;
BEHAVIOUR

fddiSMTMACIndexesBhv BEHAVIOUR
DEFINED AS "This attribute is an array of indexes of all MAC objects withinthe
station.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTMACIndexes(33)};

fddiSMTBypassPresent ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.BypassPresentType,
BEHAVIOUR

fddiSMTBypassPresentBhv BEHAVIOUR

DEFINED AS "A flag indicating if the station has albypass on its AB port pair.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTBypassPresent(34)};

fddiSMTECMState ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT,ECMStateType;
BEHAVIOUR

fddiISMTECMStateBhv BEHAVIOUR
DEFINED AS "Indicates the current state of the ECM State Machine (see 9.5.2).";;
REGISTERED AS {iso(1) standard(0) isa9314(9314) fddiMIB(1) fddiSMT(16) fddiSMTECMState(41)}

fddiSMTCF-State ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.CF-StateType;
BEHAVIOUR

fddiSMTCF-StateBhv. BEHAVIOUR
DEFINED AS ““The CF_State represents the attachment configuration for the station or|
concentrator_ (see 9.7.2.2).";;

REGISTERED AS {iso(2) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTCF-State(42)};

fddiSMTHoldState ATTRIBUTE
WITH ATTFRIBUTE SYNTAX FDDI-SMT.HoldStateType;
BEHAYIOUR

fddiSMTHoldStateBhv BEHAVIOUR
DEFINED AS "This attribute indicates the current state of the Hold function. The value
'not-holding' is the default and initial value. The value must be set to 'not-holding' as part pf
Active_Actions and when the conditions causing holding-prm’ or ‘holding-Sec” are no
longer true. The value 'holding-prm' must be set when the condition (notTR_Flag & not
RE_Flag & (PC_LS=QLS | LEM_Fail | TNE>NS_Max | (not LS_Flag & TPC > T_Out))) is
satisfied in state PC8:ACTIVE for the A Port. The value 'holding-sec' must be set when the
condition (notTR_Flag & not RE_Flag & (PC_LS=QLS | LEM_Fail | TNE>NS_Max | (not
LS_Flag & TPC > T_Out))) is satisfied in state PC8:ACTIVE for the B Port.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTHoldState(43)};

fddiSMTRemoteDisconnectFlag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.RemoteDisconnectFlagType;
BEHAVIOUR

fddiSMTRemoteDisconnectFlagBhv BEHAVIOUR
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DEFINED AS "A flag indicating that the station was remotely disconnected from the
network as a result of receiving an fddiSMTAction, disconnect (see 6.4.5.3) in a Parameter
Management Frame. A station requires a Connect Action to rejoin and clear the flag (see
6.4.5.2).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)

fd

R

fd

R

fd

R
fd

R

fd

R
fd

fddiSMTRemoteDisconnectFlag(44)};

diSMTStationStatus ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.StationStatusType;

BEHAVIOUR
i S FStationS I E
DEFINED AS "The current status of the primary and secondary paths within this
station.";;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMT StationStatus(45)};

diSMTPeerWrapFlag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.PeerWrapFlagType;
BEHAVIOUR
fddiSMTPeerWrapFlagBhv BEHAVIOUR
DEFINED AS "This attribute assumes the value of the PeefWrapFlag in CFM (see
9.7.2.4.4).";
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTPeerWrapFlag(46)};

diSMTTimeStamp ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.TimeStampType;
BEHAVIOUR
fddiSMTTimeStampBhv BEHAVIOUR
DEFINED AS "This attribute assumes,the value of TimeStamp (see 8.3.2.1).";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTTimeStamp(51}};

diSMTTransitionTimeStamp ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.TransitionTimeStampType;
BEHAVIOUR
fddiSMTTransitionTimeStampBhv BEHAVIOUR
DEFINED AS "This attribute assumes the value of TransitionTimeStamp (see 8.3.2.1).1;;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTF TransitionTimeStamp(52)};

diSMTSetCount ATTRIBUTE
WITH ATTRIBUTE-SYNTAX FDDI-SMT.SetCountType;
BEHAVIOUR
fddiSMTSetCountBhv BEHAVIOUR
DEFINED AS "This attribute is composed of a count incremented in response to a Set
operation on the MIB, and the time of the change (see 8.4.1).";;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16) fddiSMTSetCount(53)};
diSMTLastSetStationld ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-SMT.LastsSetstatuonld Type;
BEHAVIOUR

fddiSMTLastSetStationldBhv BEHAVIOUR
DEFINED AS "The Station ID of the station that effected the last change in the FDDI
MIB.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)

fd

fddiSMTLastSetStationld(54)};

diSMTVendorAttrib ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-COMMON.VendorMIBType;
BEHAVIOUR

fddiSMTVendorAttribBhv BEHAVIOUR
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DEFINED AS "This attribute defines a vendor-specified characteristic of this managed
object class. This extension is based on the vendor's OUI. This attribute shall not duplicate
or redefine any attribute listed in the MIB. ";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTVendorAttrib(255)};

6.4.5.4.2 MAC Attributes

fddiMACFrameStatusFunctions ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.FrameStatusFunctionsType;
—BEHAMVIOUR

fddiMACFrameStatusFunctionsBhv BEHAVIOUR

DEFINED AS "Indicates the MAC's optional Frame Status processing functions."(;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACFrameStatusFunctions(11)};

fddiMACBridgeFunctions ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.BridgeFunctionsType;
BEHAVIOUR

fddiMACBridgeFunctionsBhv BEHAVIOUR

DEFINED AS “Indicates the MAC's optional bridging functions.’;;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAEC(32)
fddiMACBridgeFunctions(12)};

fddiMACT-MaxCapability ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-MaxCapabilityType;
BEHAVIOUR

fddiMACT-MaxCapabilityBhv BEHAVIOUR
DEFINED AS "Indicates the maximum time value (minimum twos-complement numerig
value) of fddiMACT-Max that this MAC can*support.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-

MaxCapability(13)};

fddiMACTVXCapability ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.TVXCapabilityType;
BEHAVIOUR

fddiMACTVXCapabilityBhv BEHAVIOUR
DEFINED AS "Indicates the maximum time value (minimum twos-complement numerig
value) of fddiMACTvxValue that this MAC can support.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACTVXCapability(14)};

fddiMACAVvailablePaths ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.AvailablePathsType;
BEHAVIQUR

fddiMACAvailablePathsBhv BEHAVIOUR

DEFINED AS “Indicates the paths available for this MAC (see 9.7.7).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACAvailablePaths(22)};

fddiMACCurrentPath ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.CurrentPathType;
BEHAVIOUR

fddiMACCurrentPathBhv BEHAVIOUR
DEFINED AS "Indicates the Path into which this MAC is currently inserted (see 9.7.7).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACCurrentPath(23)};

fddiMACUpstreamNbr ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.UpstreamNbrType;
BEHAVIOUR

fddiMACUpstreamNbrBhv BEHAVIOUR
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DEFINED AS "The MAC's upstream neighbour's long individual MAC address. It has an
initial value of the SMT-Unknown-MAC Address and is only modified as specified by the
Neighbour Information Frame protocol (see 7.2.1 and 8.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACUpstreamNbr(24)};

fddiMACDownstreamNbr ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.DownstreamNbrType;
BEHAVIOUR

fddiMACDownstreamNbrBhv BEHAVIOUR

-z

an initial value of the SMT-Unknown-MAC Address and is only modified as specified by the
Neighbour Information Frame protocol (see 7.2.1 and 8.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACDownstreamNbr(25)};

fddiMACOIdUpstreamNbr ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.OldUpstreamNbrType;
BEHAVIOUR

fddiMACOIdUpstreamNbrBhv BEHAVIOUR
DEFINED AS "The previous value of the MAC's upstream neighbour's long individual
MAC address. It has an initial value of the SMT-Unknown-MAGC' Address and is only
modified as specified by the Neighbour Information Frame-protocol (see 7.2.1 and 8.2).";
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACOIdUpstreamNbr(26)};

fddiMACOIldDownstreamNbr ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.OldDownstreamNbrType;
BEHAVIOUR

fddiMACOIdDownstreamNbrBhv BEHAVIOWUR
DEFINED AS "The previous value ofthe MAC's downstream neighbour's long individugl
MAC address. It has an initial value\of the SMT-Unknown-MAC Address and is only
modified as specified by the Neighbour Information Frame protocol (see 7.2.1 and 8.2).";
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACOIdDownstréamNbr(27)};

fddiMACDupAddressTest ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.DupAddressTestType;
BEHAVIOUR

fddiMACDupAddressTestBhv BEHAVIOUR

DEFINED-AS’ "The Duplicate Address Test flag, Dup_Addr_Test (see 8.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACDupAddressTest(29)};

fddiMACRequestedPaths ATTRIBUTE
WITH-ATTRIBUTE SYNTAX FDDI-MAC.RequestedPathsType;
BEHAVIOUR

fddiMACRequestedPathsBhv BEHAVIOUR
DEFINED AS '"List of permitted Paths which specifies the Path(s) into which the MAC
may be inserted (see 9.7).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACRequestedPaths(32)};

fddiMACDownstreamPORTType ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.DownstreamPORT Type;
BEHAVIOUR

fddiMACDownstreamPORTTypeBhv BEHAVIOUR
DEFINED AS "Indicates the PC_Type of the first port that is downstream of this MAC
(the exit port).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACDownstreamPORTType(33)};


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

9314-6 © ISO/IEC:1998(E) —-51-

fddiMACIndex ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.MACIndexType;
BEHAVIOUR

fddiMACIndexBhv BEHAVIOUR
DEFINED AS "Index attribute for uniquely identifying the MAC object instances.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACIndex(34)};
fddiMACSMTAddress ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.SMTAddressType;

fd

fd

fd

fd

BEHAVIOUR

—faddivtAC SMTAddressBhv BEHAVIOUR
DEFINED AS "The 48-bit individual address of the MAC used for SMT frames.";;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACSMTAddress(41)};

diMACLongGrpAddress ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.LongGrpAddressType;
BEHAVIOUR
fddiMACLongGrpAddressBhv BEHAVIOUR
DEFINED AS "A possibly null set of 48-bit group addresses for'\this MAC.";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACLongGrpAddress(44)};

diIMACShortGrpAddress ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.ShortGrpAddressType;
BEHAVIOUR
fddiMACShortGrpAddressBhv BEHAVIOUR
DEFINED AS "A possibly null set of 16-bit group addresses for this MAC.";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACShortGrpAddress(45)};

diMACT-Req ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.TReqType;
BEHAVIOUR

fddiMACT-RegBhv BEHAVIOUR

DEFINED AS "This attribute is the T_Req_value passed to the MAC. It is reported as g

twos-complement number as described in the MAC standard. Without having detected a|
duplicate, the timevalue of this attribute shall assume the maximum supported time valug¢
(minimum supperted twos-complement value) which is less than or equal to the time value
of fddiPATHMaxT-Req. When a MAC has an address detected as a duplicate, it may us¢
a time valuefor this attribute greater than the time value of fddiPATHT-MaxLowerBound.
A station shall cause claim when the new T_Req may cause the value of T_Neg to change
in theclaim process, (i.e., time value new T_Req < T_Neg, orold T_Req =T_Neg).";

EGISTEREDAS{iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Req(51)};

diMACT-~Neg ATTRIBUTE
WITENATTRIBUTE SYNTAX FDDI-MAC.TNegType;
BEHAVIOUR

fddiMACT-NegBhv BEHAVIOUR

DEFINED AS "ltis reported as a twos-complement number as described in the MAC
standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Neg(52)};

fd

diMACT-Max ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.TMaxType;
BEHAVIOUR

fddiMACT-MaxBhv BEHAVIOUR

DEFINED AS 'This attribute is the T_Max_value passed to the MAC. It is reported as a

twos-complement number as described in the MAC standard. The time value of this
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attribute shall assume the minimum supported time value (maximum supported twos-
complement value) which is greater than or equal to the time value of fddiPATHT-
MaxLowerBound.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Max(53)};

fddiMACTvxValue ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.TvxValueType;
BEHAVIOUR

fddiMACTvxValueBhv BEHAVIOUR
DEFINED AS "This attribute is the TVX_value passed to the MAC. It is reported as a

twosscomptement mumberas describedimthe MAC standard—The time-vatueof this
attribute shall assume the minimum supported time value (maximum supported twos-
complement value) which is greater than or equal to the time value of
fddiPATHTVXLowerBound.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACTvxValue(54)}

fddiMACT-PriO ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-Pri0OType;
BEHAVIOUR

fddiMACT-PrioOBhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri0(56)};

fddiMACT-Pril ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-PrilType;,
BEHAVIOUR

fddiMACT-PrilBhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri1(57)};

fddiMACT-Pri2 ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-Pri2Type;
BEHAVIOUR

fddiMACT-Pri2Bhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAE standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri2(58)};

fddiMACT-Pri3 ATTRIBUTE
WITH ATTRIBUTE-SYNTAX FDDI-MAC.T-Pri3Type;
BEHAVIOUR

fddiMACT~Pri3Bhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri3(59)};

fddiMACT-Pri4 ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC. T-Pri4lype;
BEHAVIOUR

fddiMACT-Pri4aBhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri4(60)};

fddiMACT-Pri5 ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-Pri5Type;
BEHAVIOUR

fddiMACT-Pri5sBhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri5(61)};

fddiMACT-Pri6 ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.T-Pri6Type;
BEHAVIOUR

fddiMACT-Pri6Bhv BEHAVIOUR
DEFINED AS "This attribute is an unsigned twos-complement T_pri threshold as
described in the MAC standard.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACT-Pri6(62)};

fd

R
fd

R
fd

R

fd

fd

diMACHameG—m————————— ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.Frame-CtType;
BEHAVIOUR
fddiMACFrame-CtBhv BEHAVIOUR
DEFINED AS "A count of the number of frames received by this MAC (see MAC
7.5.1).";
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACKrame-Ct(71)}

diMACCopied-Ct ATTRIBUTE

WITH ATTRIBUTE SYNTAX FDDI-MAC.Copied-CtType;

BEHAVIOUR

fddiMACCopied-CtBhv BEHAVIOUR

DEFINED AS "A count that should as closely as possiblésmatch the number of frames
addressed to (A bit set) and successfully copied into the station's receive buffers (C bit s¢
by this MAC (see MAC 7.5). Note that this count dogs ot include MAC frames.";;

EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACCopied-Ct(72)};

—

)

diMACTransmit-Ct ATTRIBUTE

WITH ATTRIBUTE SYNTAX FDDI-MAC.Transmit-CtType;

BEHAVIOUR

fddiMACTransmit-CtBhv BEHAVIOUR

DEFINED AS "A count that shouldhas closely as possible match the number of frames
transmitted by this MAC (see MAE 7.5). Note that this count does not include MAC
frames.";;

FGISTERED AS {iso(1) standard(0).is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACTransmit-

Ct(73)};

diMACToken-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.Token-CtType;
BEHAVIOUR
fddiMACToken-CtBhv BEHAVIOUR
DEFINED/AS "A count that should as closely as possible match the number of times th
station\has received a token (total of non-restricted and restricted) on this MAC (see MA(
7.4)).This count is valuable for determination of network load.";;
FGISTEREDYAS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACToken-Ct(74)}

NEAK0)

diMACError-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.Error-CtType;
BEHAVIOUR

TddiMACError-CtBhv BEHAVIOUR
DEFINED AS "A count of the number of frames that were detected in error by this MAC
that had not been detected in error by another MAC (see MAC 7.5.2).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACError-Ct(81)};

fd

R

diMACLost-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.Lost-CtType;
BEHAVIOUR
fddiMACLost-CtBhv BEHAVIOUR
DEFINED AS "A count of the number of instances that this MAC detected a format error
during frame reception such that the frame was stripped (see MAC 7.5.3).";;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACLost-Ct(82)};
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fddiMACTvxExpired-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.TvxExpired-CtType;
BEHAVIOUR

fddiMACTvxExpired-CtBhv BEHAVIOUR
DEFINED AS "A count that should as closely as possible match the number of times that
TVX has expired.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACTvxExpired-
Ct(83)};

fddiMACNotCopied-Ct ATTRIBUTE
BEHAVIOUR
fddiMACNotCopied-CtBhv BEHAVIOUR

DEFINED AS "A count that should as closely as possible match the number of-frames
that were addressed to this MAC but were not copied into its receive buffers (see MAC
7.5). For example, this might occur due to local buffer congestion. Because of
implementation considerations, this count may not match the actual number of frames not
copied. It is not a requirement that this count be exact. Note that this count does not
include MAC frames.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32).fddiIMACNotCopied-

Ct(84)};

fddiMACLate-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.Late-CtType;
BEHAVIOUR
fddiMACLate-CtBhv BEHAVIOUR
DEFINED AS "A count that should as closely ‘as possible match the number of TRT
expirations since this MAC was reset or a token was received (see MAC 7.4.5).";;
REGISTERED AS {iso(1) standard(0) is09314(9314).fddiMIB(1) fddiMAC(32) fddiMACLate-Ct(85)};

fddiMACRingOp-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.RingOp-CtType;
BEHAVIOUR

fddiMACRingOp-CtBhv BEHAVIOUR
DEFINED AS "The count.ef the number of times the ring has entered the
'Ring_Operational' state\from the 'Ring Not Operational’ state. This count is updated whe
a SM_MA_STATUSandication of a change in the Ring_Operational status occurs (see
6.1.4). Because ofsimplementation considerations, this count may be less than the actual
RingOp_Ct. It is'net a requirement that this count be exact.";;

-

REGISTERED AS {iso(l)standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACRingOp-Ct(86)};
fddiMACFrameErrorThréshold ATTRIBUTE

WITH ATTRIBYTE SYNTAX FDDI-MAC.FrameErrorThresholdType;

BEHAVIOUWR

fddiMACFrameErrorThresholdBhv BEHAVIOUR
DEFINED AS "A threshold for determining when a MAC Condition report (see 8.3.1.1)
shall be generated. Stations not supporting variable thresholds shall have a value of 0 and
a range of (0..0).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACFrameErrorThreshold(95)};

fddiMACFrameErrorRatio ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.FrameErrorRatioType;
BEHAVIOUR

fddiMACFrameErrorRatioBhv BEHAVIOUR
DEFINED AS "This attribute is the value of the ratio,

Erreur! » 216
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(L) fddiMAC(32)
fddiMACFrameErrorRatio(96)};
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fddiMACNotCopiedThreshold ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.NotCopiedThresholdType;
BEHAVIOUR

fddiMACNotCopiedThresholdBhv BEHAVIOUR
DEFINED AS "A threshold for determining when a MAC Condition report (see 8.3.1.1)
shall be generated. Stations not supporting variable thresholds shall have a value of 0 and
a range of (0..0).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACNotCopiedThreshold(103)};

fdaivtACNotCopredRatio ATTRIBOTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.NotCopiedRatioType;
BEHAVIOUR

fddiMACNotCopiedRatioBhv BEHAVIOUR
DEFINED AS "This attribute is the value of the ratio:
Erreur! » 216"
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACNotCopiedRatio(105)};

fddiMACRMT State ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.RMTStateType;
BEHAVIOUR

fddiMACRMT StateBhv BEHAVIOUR

DEFINED AS "Indicates the current state of the RMT,/State Machine (see 10.3.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1):fddiIMAC(32)
fddiMACRMT State(111)};

fddiMACDA-Flag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.DA<FlagType;
BEHAVIOUR

fddiMACDA-FlagBhv BEHAVIOUR
DEFINED AS "The RMT Duplicate*Address Flag, DA_Flag (see 10.2.1.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACDA-Flag(112)};

fddiMACUNDA-Flag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.UNDA-FlagType;
BEHAVIOUR

fddiMACUNDA-FlagBhv:BEHAVIOUR
DEFINED AS ~"Aflag, UNDA_Flag (see 8.2.2.1), set when the upstream neighbour
reports a duplicate address condition. Cleared when the condition clears.";;
REGISTERED AS {iso(l)-standard(0) is09314(9314) fddiMIB(1) fddiMAC(32) fddiMACUNDA-

Flag(113)};
fddiMACFrameErrorFlag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.FrameErrorFlagType;

BEHAVIOUR
fddiMACFrameErrorFlagBhv BEHAVIOUR
DEFINED AS "Indicates the MAC Frame Error Condition is present when set. Cleared
when the condition clears and on station initialization.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACFrameErrorFlag(114)};

fddiMACNotCopiedFlag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.NotCopiedFlagType;
BEHAVIOUR

fddiMACNotCopiedFlagBhv BEHAVIOUR
DEFINED AS "Indicates the Not Copied Condition is present when set. Cleared when
the condition clears and on station initialization.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACNotCopiedFlag(115)};
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fddiMACMA-UnitdataAvailable ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.MA-UnitdataAvailableType;
BEHAVIOUR

fddiMACMA-UnitdataAvailableBhv BEHAVIOUR
DEFINED AS 'This attribute shall take on the value of the MAC_Avail flag defined in
RMT.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACMA-UnitdataAvailable(116)};

fddiMACHardwarePresent ATTRIBUTE
—WHTHATTRIBUTE SYNTAX——FDDIFMAC HWPTesemtTypE;
BEHAVIOUR

fddiMACHardwarePresentBhv BEHAVIOUR
DEFINED AS "This attribute indicates the presence of underlying hardware support for
this MAC object."”;;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACHardwarePresent(117)};

fddiMACMA-UnitdataEnable ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-MAC.MA-UnitdataEnableType;
BEHAVIOUR

fddiMACMA-UnitdataEnableBhv BEHAVIOUR
DEFINED AS 'This attribute determines the value of thesMA_UNITDATA_Enable flag i
RMT. The default and initial value of this flag is set.”;;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1):fddiIMAC(32)
fddiMACMA-UnitdataEnable(118)};

=

fddiMACVendorAttrib ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-COMMON.VendorMIBType;
BEHAVIOUR

fddiMACVendorAttribBhv BEHAVIOUR
DEFINED AS "This attribute defines a vendor-specified characteristic of this managed
object class. This extension is based on the vendor's OUI. This attribute shall not duplicate
or redefine any attribute listed.n the MIB.";;

REGISTERED AS {iso(1) standard(0):is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACVendorAttrib(255)};

6.4.5.4.3 PATH attributes

fddiPATHIndex ATTRIBUTE
WITH ATTRIBUTE-SYNTAX FDDI-PATH.IndexType;
BEHAVIOUR

fddiPATHIndexBhv BEHAVIOUR
DEFINED AS "Index attribute for uniquely identifying the primary, secondary and local
PATH object instances. Local PATH object instances are represented with integer values
3to 255.";

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50) fddiPATHIndex(11)};

fddiPATHRIngLatency ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.RingLatencyType;
BEHAVIOUR

fddiPATHRIngLatencyBhv BEHAVIOUR
DEFINED AS "Gives the total accumulated latency of the ring associated with this path.
May be measured directly by the station or may be calculated by a management station.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHRIingLatency(13)};

fddiPATHTraceStatus ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.TraceStatusType;
BEHAVIOUR

fddiPATHTraceStatusBhv BEHAVIOUR


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

9314-6 © ISO/IEC:1998(E) 57—

DEFINED AS "This attribute indicates the current trace status of the path (see 9.5.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHTraceStatus(14)};

fddiPATHSbaPayload ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.SbaPayloadType;
BEHAVIOUR

fddiPATHSbaPayloadBhv BEHAVIOUR
DEFINED AS "The payload portion of the Synchronous Bandwidth Allocation for this
path. This value represents the maximum number of bytes of data allocated for
transmissiomper-i25-microseconds:;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)

fddiPATHSbaPayload(15)};

fddiPATHSbaOverhead ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.SbaOverheadType;
BEHAVIOUR

fddiPATHSbaOverheadBhv BEHAVIOUR
DEFINED AS "The overhead portion of the Synchronous Bandwidth-Allocation for this
path. This value represents the maximum number of bytes of overhead (token capture,
frame header, etc.) used per negotiated Target Token Rotation\Time (T_Neg).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHSbaOverhead(16)};

fddiPATHConfiguration ATTRIBYTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.ConfigurationType;
BEHAVIOUR

fddiPATHConfigurationBhv BEHAVIOUR
DEFINED AS "A circular list of resources-on the path where each entry in the list
consists of a resource type identifier (MAC or PORT), an index, and its CurrentPath. If the
path is available to a resource in the pode (as indicated by fddiPORTAvailablePaths or
fddiMACAvailablePaths) then that resource shall be included in the list. If the path is not
available to a resource or the underlying hardware is not present, then that resource shal
not be included in the list. Resources currently inserted in the Path shall appear in the list
once in token order. Resoureés not currently inserted in the Path shall appear once in any
position supported by the_implementation.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)

fddiPATHEanfiguration(18)};

fddiPATHT-Rmode ATTRIBUTE
WITH ATTRIBUTE. SYNTAX FDDI-PATH.T-RmodeType;
BEHAVIOUR

fddiPATHT-RmodeBhv BEHAVIOUR
DEFINED AS "Used by RMT to limit the duration of restricted dialogs on a path.";;
REGISTERED'AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50) fddiPATHT-

Rmode(19)};
fddiPATHSbaAvailable ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.SbaAvailableType;

BEHAVIOUR
fddiPATHSbaAvailableBhv BEHAVIOUR
DEFINED AS "This value is the maximum Synchronous Bandwidth available for a path
in bytes per second.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHSbaAvailable(20)};

fddiPATHTVXLowerBound ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.TVXLowerBoundType;
BEHAVIOUR

fddiPATHTVXLowerBoundBhv BEHAVIOUR
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DEFINED AS "Specifies the minimum time value (maximum twos-complement numeric
value) of fddiMACTvxValue that shall be used by any MAC that is configured in this path.
The operational value of fddiMACTvxValue is managed by settting this attribute. This
attribute has the time value range of:
0 < fddiPATHTVXLowerBound < fddiPATHMaxT-Req.
Changes to this attribute shall either satisfy the time value relationship:
fddiPATHTVXLowerBound 2 fddiMACTVXCapability
of each of the MACs currently on the path, or be considered out of range. The initial value
of fddiPATHTVXLowerBound shall be 2.500 msec.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
TAAIPATHTVXLCowerBound(Z1)F;

fddiPATHT-MaxLowerBound ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PATH.T-MaxLowerBoundType;
BEHAVIOUR

fddiPATHT-MaxLowerBoundBhv BEHAVIOUR
DEFINED AS "Specifies the minimum time value (maximum twos-corpplément numerid
value) of fddiMACT-Max that shall be used by any MAC that is configured in this path. The
operational value of fddiMACT-Max is managed by setting this attribute. This attribute hgs
the time value range of:
fddiPATHMaxT-Req 2 fddiPATHT-MaxLowerBound
and an absolute time value range of
10 msec. 2 fddiPATHT-MaxLowerBound.
Changes to this attribute shall either satisfy the time value relationship:
fddiPATHT-MaxLowerBound < fddiMACT-MaxCapability
of each of the MACs currently on the path, or be:considered out of range. The initial valu
of fddiPATHT-MaxLowerBound shall be 165 msec.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50) fddiPATHT-
MaxLowerBound(22)};

D

fddiPATHMaxT-Req ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-RATH.MaxT-ReqType;
BEHAVIOUR
fddiPATHMaxT-RegBhv BEHAVIOQOUR
DEFINED AS "Specifiesithe maximum time value (minimum twos-complement numerid
value) of fddiMACT-Reqg\that shall be used by any MAC that is configured in this path. The
operational value of fddiMACT-Req is managed by setting this attribute. This attribute hgs
the time value range of:
fddiPATHTVXLowerBound < fddiPATHMaxT-Req 2
fddiPATHT-MaxLowerBound.
The defaultyalue of fddiPATHMaxT-Req is 165 msec.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50) fddiPATHMaxT-

Req(23)};
fddiPATHVendorAttrib ATTRIBUTE
WITHATTRIBUTE SYNTAX FDDI-COMMON.VendorMIBType;

BEHAVIOUR
fddiPATHVendorAttribBhv BEHAVIOUR

DA "Th hiite define

or redefine any attribute listed in the MIB.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHVendorAttrib(255)},

6.4.5.4.4 PORT attributes

fddiPORTMy-Type ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.MyTypeType;
BEHAVIOUR

fddiPORTMy-TypeBhv BEHAVIOUR
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DEFINED AS "The value of the PORT's PC_Type (see 9.4.1, and 9.6.3.2).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTMy-

Type(12)};
fddiPORTNeighbourType ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.NeighbourTypeType;

fd

R

fd

R

fd

R

fd

R

BEHAVIOUR
fddiPORTNeighbourTypeBhv BEHAVIOUR
DEFINED AS "The type of the remote PORT as determined in PCM. This attribute has
an initial value of none, and is only modified in PC_RCode(3)_Actions (see 9.6.3.2).";;

7

fddiPORTNeighbourType(13)};

diPORTConnectionPolicies ATTRIBUTE

WITH ATTRIBUTE SYNTAX FDDI-PORT.ConnectionPoliciesType;

BEHAVIOUR

fddiPORTConnectionPoliciesBhv BEHAVIOUR

DEFINED AS "A bit string representing the PORT's connection policies’desired in the
node. The value of pc-mac-Ict is a term used in the PC_MAC_LCT_Flag (see 9.4.3.2). Th
value of pc-mac-loop is a term used in the PC_MAC_Loop Flag."};

FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT.(64)

fddiPORTConnectionPolicies(14)};

diPORTMACIndicated ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.MACIndicatedType;
BEHAVIOUR
fddiPORTMACIndicatedBhv BEHAVIOUR
DEFINED AS "The indications (T_Val(9), R"Val(9)) in PC-Signalling, of the intent to
place a MAC in the output token path to a RORT (see 9.6.3.2.).";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTMACIndicated(15)};

diPORTCurrentPath ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.CurrentPathType;
BEHAVIOUR

BfddiPORTCurrentPathhv BEHAVIOUR
DEFINED AS “Indicates the Path(s) into which this PORT is currently inserted.";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTCurrentPath(16)};

diPORTRequestedPaths ATTRIBUTE
WITH ATTRIBUTE-SYNTAX FDDI-PORT.RequestedPathsType;
BEHAVIOUR
fddiPORTRequestedPathsBhv BEHAVIOUR
DEFINED AS "This attribute is a list of permitted Paths where each list element defines
the Port's permitted Paths (see 9.7).";;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTRequestedPaths(17)};

f

dIPORTMACPIacement ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.MACPIlacementType;
BEHAVIOUR
fddiPORTMACPIlacementBhv BEHAVIOUR
DEFINED AS “"Indicates the MAC, if any, whose transmit path exits the station via this
PORT. The value shall be zero if there is no MAC associated with the PORT. Otherwise,
the MACIndex of the MAC will be the value of the attribute.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fd

fddiPORTMACPIlacement(18)};

diPORTAvailablePaths ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.AvailablePathsType;
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BEHAVIOUR
fddiPORTAvailablePathsBhv BEHAVIOUR
DEFINED AS "Indicates the Paths which are available to this Port. In the absence of
faults, the A and B Ports will always have both the Primary and Secondary Paths
available.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTAvailablePaths(19)};

fddiPORTMACLoop-Time ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.MACLoop-TimeType;
—BEHAVIOUR

fddiPORTMACLoopBhv BEHAVIOUR
DEFINED AS "This attribute controls the value used for T_Next(9) (see 9.4.4.2.3).)%;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTMACLoop-

Time(21)};
fddiPORTPMDClass ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.PMDClassType;

BEHAVIOUR
fddiPORTPMDClassBhv BEHAVIOUR
DEFINED AS "This attribute indicates the type of PMD entity\associated with this port.'};
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTPMDClass(22)};

fddiPORTConnectionCapabilities ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.ConnectignCapabilitiesType;
BEHAVIOUR

fddiPORTConnectionCapabilitiesBhv BEHAVIOUR
DEFINED AS "A bit string that indicatesthi€ connection capabilities of the port. The pc-
mac-Ict bit indicates that the station hasithe capability of setting the PC_MAC_LCT Flag.
The pc-mac-loop bit indicates that thesstation has the capability of setting the
PC_MAC_Loop Flag (see 9.4.3.2).1%;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTConnectionCapabilities(23)};

fddiPORTIndex ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.PortindexType;
BEHAVIOUR

fddiPORTIndexBhv-BEHAVIOUR
DEFINED AS. “*Index attribute for uniquely identifying the PORT object instances.";;
REGISTERED AS {iso(l)-standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTIndex(29)};

fddiPORTMaint-LS ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.Maint-LSType;
BEHAVIOUR

fddiPORTMaint-LSBhv BEHAVIOUR
DEFINED AS "The PORT Maintenance Line State specifies the line state (Maint_LS) t¢
be transmitted when the PCM state machine for the port is in state PC9 Maint.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTMaint-
LS(31)}

fddiPORTBS-Flag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.BS-FlagType;
BEHAVIOUR
fddiPORTBS-FlagBhv BEHAVIOUR
DEFINED AS "This attribute assumes the value of the BS_Flag (see 9.4.3.3).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTBS-Flag(33)};

fddiPORTPC-LS ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.PC-LSType;
BEHAVIOUR

fddiPORTPC-LSBhv BEHAVIOUR
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DEFINED AS "This attribute indicates the line state (PC_LS) received by the port.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(L) fddiPORT(64) fddiPORTPC-LS(34)};

fd

diPORTEBETrror-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.EBError-CtType;
BEHAVIOUR

fddiPORTEBError-CtBhv BEHAVIOUR
DEFINED AS "A count that should as closely as possible match the times an Elasticity
Buffer Error has occurred while in active line state.";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTEBETrror-

Sty
fddiPORTLCTFail-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.LCTFail-CtType;
BEHAVIOUR
fddiPORTLCTFail-CtBhv BEHAVIOUR
DEFINED AS "The count of the consecutive times the link confidence test (LCT) has
failed during connection management (see 9.4.1).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLCTFail-
Ct(42)};
fddiPORTLer-Estimate ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.Ler-EstimateType;
BEHAVIOUR
fddiPORTLer-EstimateBhv BEHAVIOUR
DEFINED AS "A long-term average link error rate. It ranges from 10(-4) to 10(-15) and
reported as the absolute value of the base 10 logarithm (see 9.4.7.5.).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLer-
Estimate(51)};
fddiPORTLem-Reject-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-RPORT.Lem-Reject-CtType;
BEHAVIOUR
fddiPORTLem-Reject-CtBhv BEHAVIOUR
DEFINED AS "A link errafumonitoring count of the times that a link has been rejected.”;
REGISTERED AS {iso(1) standard(Q) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLem-Reject:
Ct(52)};
fddiPORTLem-Ct ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.Lem-CtType;
BEHAVIOUR
fddiPORTLem-CtBhv BEHAVIOUR
DEFINED AS "The aggregate link error monitor error count, set to zero only on station
initialization.";;
REGISTEREDAS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLem-Ct(53)};
fddiPORTLer-Cutoff ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.Ler-CutoffType;
BEHAVIOUR

1ddiPORTLer-Cutotibhv BEHAVIOUR
DEFINED AS "The link error rate estimate at which a link connection will be broken. It
ranges from 10(-4) to 10(-15) and is reported as the absolute value of the base 10
logarithm (default of 7).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLer-

fd

Cutoff(58)};

diPORTLer-Alarm ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.Ler-AlarmType;
BEHAVIOUR
fddiPORTLer-AlarmBhv BEHAVIOUR

is
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DEFINED AS "The link error rate estimate at which a link connection will generate an
alarm. It ranges from 10(-4) to 10(-15) and is reported as the absolute value of the base 10
logarithm of the estimate (default of 8).";;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLer-

Alarm(59)};
fddiPORTConnectState ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.ConnectStateType;

BEHAVIOUR
fddiPORTConnectStateBhv BEHAVIOUR

of Connect_State (see 9.4.1).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTConnectState(61)};

fddiPORTPCMState ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.PCMStateType;
BEHAVIOUR

fddiPORTPCMStateBhv BEHAVIOUR

DEFINED AS "The state of this Port's PCM state machine (see\9.6.2).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT.(64)
fddiPORTPCMState(62)};

fddiPORTPC-Withhold ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.PC-WithhaldiType;
BEHAVIOUR

fddiPORTPC-WithholdBhv BEHAVIOUR

DEFINED AS "The value of PC_Withhold (se€ 9.4.1).";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTPC-
Withhold(63)};

fddiPORTLerFlag ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-PORT.LerFlagType;
BEHAVIOUR
fddiPORTLerFlagBhv BEHAVIQUR
DEFINED AS "This attribute is set to TRUE whenever fddiPORTLerEstimate is less than
or equal to fddiPORTLerAlarm.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTLerFlag64)}

fddiPORTHardwarePresent ATTRIBUTE
WITH ATTRIBUTE.SYNTAX FDDI-PORT.HWPresentType;
BEHAVIOUR

fddiPORTFHardwarePresentBhv BEHAVIOUR
DEEINED AS "This attribute indicates the presence of underlying hardware support for
tRis-port object.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTHardwarePresent(65)};

fddiPORTVendorAttrib ATTRIBUTE
WITH ATTRIBUTE SYNTAX FDDI-COMMON.VendorMIB Type;
BEHAVIOUR

fddiPORTVendorAttribBhv BEHAVIOUR
DEFINED AS "This attribute defines a vendor-specified characteristic of this managed
object class. This extension is based on the vendor's OUI. This attribute shall not duplicate
or redefine any attribute listed in the MIB.";;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTVendorAttrib(255)};
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6.

6.

fd

455 Action templates

455.1 SMT actions

R

fd

R

fd

R

#.552 MAC actions

diSMT StationAction ACTION
BEHAVIOUR
fddiSMT StationActionBhv BEHAVIOUR
DEFINED AS "The behaviour of these actions is the following:
Connect: Generates a Connect signal to ECM to begin a connection sequence.
The fddiSMTRemoteDisconnectFlag is cleared on this action (see
92472).
Disconnect: Generates a Disconnect signal to ECM and sets the
fddiSMTRemoteDIsconnectFlag if received in a Parameter
Management Frame (see 9.4.2).
Path_Test: Initiates a station Path_Test. The Path_Test variable (see 94.1) is sg¢t
to 'Testing'. The results of this action are not specified in'this standafd.
Self _Test: Initiates a station Self_Test. The results of this actien are not specifigd
in this standard.
Disable_A Causes a PC_Disable on the A port if the A patt mode is peer.
Disable B Causes a PC_Disable on the B port if the B-port mode is peer.
Disable M Causes a PC_Disable on all M ports.";;
WITH INFORMATION SYNTAX FDDI-SMT.ActionInfoType;
EGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMT StationAction(60)};
diSMTVendorAction ACTION
BEHAVIOUR
fddiSMTVendorActionBhv BEHAVIOUR
DEFINED AS "This action is defined by thé'vendor. It provides the capability to define a
vendor-specific action based on the manufacturer's OUI. This action shall not duplicate of
redefine any action listed in the MIB.'7;
WITH INFORMATION SYNTAX FDDI-€OMMON.VendorMIBType;
WITH REPLY SYNTAX FDDI-COMMON.VendorMIBType;
EGISTERED AS {iso(1) standard(0) isp9314(9314) fddiMIB(1) fddiSMT(16)

fddiSMTVendorAction(254)};

diMACVendorAction ACTION
BEHAVIOUR
fddiMACVendorActionBhv BEHAVIOUR
DEFINED AS "This action is defined by the vendor. It provides the capability to define a
vender-specific action based on the manufacturer's OUI. This action shall not duplicate of
redefine any action listed in the MIB.";;
WITHINFORMATION SYNTAX FDDI-COMMON.VendorMIBType;
WITH'REPLY SYNTAX FDDI-COMMON.VendorMIBType;
FGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fddil\/IA(‘\/nndnrAr‘finn(?RA)};

6.

fd

4553 PATH actions

diPATHVendorAction ACTION
BEHAVIOUR
fddiPATHVendorActionBhv BEHAVIOUR

DEFINED AS "This action is defined by the vendor. It provides the capability to define a
vendor-specific action based on the manufacturer's OUI. This action shall not duplicate or
redefine any action listed in the MIB.";;

WITH INFORMATION SYNTAX FDDI-COMMON.VendorMIBType;

WITH REPLY SYNTAX FDDI-COMMON.VendorMIBType;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHVendorAction(254)};

6.4.55.4 PORT actions

fddiPORTAction ACTION
BEHAVIOUR
fddiPORTActionBhv BEHAVIOUR

WITH INFORMATION SYNTAX FDDI-PORT.ActionInfoType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64) fddiPORTAction(70)};

fddiPORTVendorAction ACTION
BEHAVIOUR
fddiPORTVendorActionBhv BEHAVIOUR

DEFINED AS "This action is defined by the vendor. It provides the capability to define a
vendor-specific action based on the manufacturer's OUI. This actien/shall not duplicate of
redefine any action listed in the MIB.";;

WITH INFORMATION SYNTAX FDDI-COMMON.VendorMIBTyp¥,

WITH REPLY SYNTAX FDDI-COMMON.VendorMIBType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTVendorAction(254)};

6.4.5.6 Notification templates

»

#.5.6.1 SMT notifications

fddiSMTHoldCondition NOTIFICATION
BEHAVIOUR
fddiSMTHoldConditionBhv BEHAVIQUR

DEFINED AS "Generated when fddiSMTHoldState assumes the state holding-prm or
holding-sec. This notification is a Condition in the Status Report Protocol (see 7.2.7 and
8.3).";;

WITH INFORMATION SYNTAX FDDI-SMT.HoldConditionDataType;

REGISTERED AS {iso(1) stanhdard(0) is09314(9314) fddiMIB(1) fddiSMT(16)

fddiSMTHoldCondition(71)};

fddiSMTPeerWrapCaondition NOTIFICATION
BEHAVIOUR
fddiSMTFReerWrapConditionBhv BEHAVIOUR
DEERINED AS "This condition is active when fddiSMTPeerWrapFlag is set. This notificatipn
is'a Condition in the Status Report Protocol (see 7.2.7 and 8.3).";;
WITHIINFORMATION SYNTAX FDDI-SMT.PeerWrapConditionDataType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTPeerWrapCondition(72)};

fddiSMTVendorNotification NOTIFICATION
BEHAVIOUR
fddiSMTVendorNotificationBhv BEHAVIOUR
DEFINED AS "This notification is defined by the vendor. It provides the capability to define
a vendor-specific notification based on the manufacturer's OUI. This action shall not
duplicate or redefine any notification listed in the MIB.";;
WITH INFORMATION SYNTAX SET OF FDDI-COMMON.VendorMIBType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiSMT(16)
fddiSMTVendorNotification(252)};
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6.4.5.6.2 MAC naotifications

fddiMACDuplicateAddressCondition NOTIFICATION
BEHAVIOUR
fddiMACDuplicateAddressConditionBhv BEHAVIOUR
DEFINED AS "This condition is active when either fddiMACDA-Flag or fddiMACUNDA-
Flag is set. This notification is handled as a Condition in the Status Report Protocol (see
7.2.7 and 8.3).";;
WITH INFORMATION SYNTAX FDDI-MAC.DuplicateAddressDataType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1)
fddIMAC(32)fddIMACDuplicateAddressCondition(140)};

fddiMACFrameErrorCondition NOTIFICATION
BEHAVIOUR
fddiMACFrameErrorConditionBhv BEHAVIOUR

DEFINED AS "Generated when the fddiMACFrameErrorRatio is greater than“or equal to
fddiMACFrameErrorThreshold. This notification is handled as a Conditign, in the Status
Report Protocol (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-MAC.FrameErrorDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACFrameErrorCondition(141)};

fddiMACNotCopiedCondition NOTIFICATION
BEHAVIOUR
fddiMACNotCopiedConditionBhv BEHAVIOUR

DEFINED AS "Generated when the fddiMACNotCopiedRatio is greater than or equal
fddiMACNotCopiedThreshold. This notification.is-handled as a Condition in the Status
Report Protocol (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-MAC.NotCopiedDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314), fddiMIB(1) fddiMAC(32)

fddiMACNotCopiedCondition{142)};

fddiMACNeighbourChangeEvent NOTIFICATION
BEHAVIOUR
fddiMACNeighbourChangeEventBhv BEHAVIOUR

DEFINED AS "Generated.when a change in a MAC's upstream neighbour address or
downstream neighbour address is detected (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-MAC.NeighbourChangeDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACNeighbourChangeEvent(143)};

fddiMACPathChangeEvent NOTIFICATION
BEHAVIOUR
fddiMACPathChangeEventBhv BEHAVIOUR

DEFINED AS "This event is generated when the value of the fddiMACCurrentPath
changes. This event shall be suppressed if the value changes from isolated to local or
local to isolated (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-MAC.PathChangeDataType;

REGISTERED AS {isa(1) standard(Q) is09314(9314) fddiMIB(1) fddiMAC(32)

fddiMACPathChangeEvent(144)},

fddiMACVendorNotification NOTIFICATION
BEHAVIOUR
fddiMACVendorNotificationBhv BEHAVIOUR
DEFINED AS "This notification is defined by the vendor. It provides the capability to define
a vendor-specific notification based on the manufacturer's OUI. This action shall not
duplicate or redefine any notification listed in the MIB.";;
WITH INFORMATION SYNTAX SET OF FDDI-COMMON.VendorMIBType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiMAC(32)
fddiMACVendorNotification(252)};
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6.4.5.6.3 PATH notifications

fddiPATHVendorNotification NOTIFICATION
BEHAVIOUR
fddiPATHVendorNotificationBhv BEHAVIOUR
DEFINED AS "This notification is defined by the vendor. It provides the capability to define
a vendor-specific notification based on the manufacturer's OUI. This action shall not
duplicate or redefine any notification listed in the MIB.";;
WITH INFORMATION SYNTAX SET OF FDDI-COMMON.VendorMIBType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPATH(50)
fddiPATHVendorNotification(252)};

64.5.6.4 PORT notifications

fddiPORTLerCondition NOTIFICATION
BEHAVIOUR
fddiPORTLerConditionBhv BEHAVIOUR

DEFINED AS "The condition becomes active when the value of fddiPORTLer-Estimate is
less than or equal to fddiPORTLer-Alarm. This will be reported with.the Status Report
Frames (SRF) (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-PORT.LerDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTLerCondition(80)};

fddiPORTUndesiredConnectionAttemptEvent NOTIFICATION
BEHAVIOUR
fddiPORTUndesiredConnectionAttemptEventBhy BEHAVIOUR
DEFINED AS "Generated when an undesired connection attempt has been made (see
5.2.4,7.2.7, and 8.3).";;
WITH INFORMATION SYNTAX FDDI-PORT.UndesiredConnectionDataType;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTUndesiredCannectionAttemptEvent(81)};

fddiPORTEBErrorCondition NOTIFICATION
BEHAVIOUR
fddiPORTEBErrorConditionBhv BEHAVIOUR

DEFINED AS "Generated when the Elasticity Buffer Error-Ct increments. This is handled
as a condition jn the Status Report Protocol. It is generated when an increment occurs in
the station's,sampling period (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-PORT.EBErrorDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTEBErrorCondition(82)};

fddiPORTPathChangeEvent NOTIFICATION
BEHAVIQOUR
fddiPORTPathChangeEventBhv BEHAVIOUR

DEFINED AS "This event is generated when the value of the fddiPORTCurrentPath
changes. This event shall be surpressed if the value changes from isolated to local or lochl
to isolated (see 7.2.7 and 8.3).";;

WITH INFORMATION SYNTAX FDDI-PORT.PathChangeDataType;

REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)

fddiPORTPathChangeEvent(83)};

fddiPORTVendorNotification NOTIFICATION
BEHAVIOUR
fddiPORTVendorNotificationBhv BEHAVIOUR
DEFINED AS "This notification is defined by the vendor. It provides the capability to define
a vendor-specific notification based on the manufacturer's OUI. This action shall not
duplicate or redefine any notification listed in the MIB.";;
WITH INFORMATION SYNTAX SET OF FDDI-COMMON.VendorMIBType;
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REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiPORT(64)
fddiPORTVendorNotification(252)};

6.4.5.7 ASN.1 definitions

6.4.5.7.1 Common definitions

FDDI-COMMON

DEFINITIONS IMPLICIT TAGS::= BEGIN

AvaitaptePaths
primary
secondary
local

Counter::= INTEGER (0..4294967295)

--  Represents a non-negative integer which monotonically increases’until it
--  reaches a maximum value, when it wraps around and startsiincreasing from

= BIT STRINGT
(0),

1),

(2)} (SIZE (8))

-- 4 octets

- zero.
CurrentPath .= ENUMERATED {
isolated (0),
local (1),
secondary (2),
primary (3),
concatenated (4),
thru (5)}
Flag := BOOLEAN -- (True (1), False (0))
LongAddressType =\ OCTET STRING (SIZE (6))
--  SMT uses the MSB form foréepresentation of 48-bit addresses (see
- 4.1.23).
PathConfig .= SEQUENCE OF ResourceTag
PermittedPaths 2= BIT STRING {
local (0),
secondary-alternate (1),
primary-alternate (2),
concatenated-alternate (3),
secondary-preferred (4),
primary-preferred (5),
concatenated-preferred (6),
thrd ()} (SIZE (8))
PortType ::= ENUMERATED {
a (0),
b (1),
S (2),
LLLJ (3),
none (4)}
Present::= ENUMERATED {
notpresent (0),
present (@8]
Resourceld ;= INTEGER (0..65535) -- 2 octets

--Anindex used to refer to an instance of a MAC, PATH, or PORT, Resource
-- ID; Indexing begins at 1. Zero is used to indicate all instances of an object.
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ResourceTag .= SEQUENCE {
resource_type ResourceType,
resource_index Resourceld,
current_path CurrentPath}

ResourceType .= ENUMERATED({
mac (2),
port (4)}

SpecificData = SET {
data ANY}

--  The syntax for the data is defined by the vendor identified by the
-- manufacturer OUI.

Time == INTEGER (0..4294967295) -t4 octets

--  This data type specifies octet units of 80 nanoseconds as an integer'value.
-- Itis used for timer and other attributes. The encoding is normakinteger
--  representation (not twos complement).

TimerTwosComplement ;= OCTET STRING (SIZE (4))

--  This data type is used for FDDI timers. They are encoded as unsigned

--  two's complement integers, specifying time in octet units (80 nanoseconds)
--  with the high order byte in the first octet of the, stfing. This encoding is

-- identical to the encoding of T_Bid in MAC Claim frames

TimeStamp == INTEGER\(0..18446744073709551615) -- 8
octets

VendorMIBType .= SEQUENCE {
manufactureroui OCTET STRING (SIZE(3)),

--  SMT uses the MSB form for-representation of Organizationally Unique
--  ldentifiers (see 4.1.2.3).

vendoroctet OCTET STRING (SIZE(1)),

--  The vendor octetmay be used to distinguish between different vendor
--  specific attributes, actions and notifications.

specificdata SpecificData}
END -- End of FDDI COMMON/syntax definitions

64.5.7.2  SMT definitions
FDDI-SMT
DEFINITIONSYMPLICIT TAGS::= BEGIN
Actionlnfo ;= ENUMERATED {
connect 0,
disconnect D),
path-Test (2),
self-Test (’2)
disable-a (4),
disable-b (5),
disable-m (6)}
ActioninfoType .= SEQUENCE {
actioninfo Actioninfo}
AvailablePathsType ;= SEQUENCE {
availablepaths FDDI-COMMON.AvailablePaths}
BypassPresentType .= SEQUENCE {

bypasspresent FDDI-COMMON.Flag}
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Capabilities = BIT STRING {

holdavailable (0),

cf-wrap-ab (1)} (SIZE (16))
CF-State == ENUMERATED {

isolated (0),

local_a (1),

local_b (2),

local_ab 3),

local_s 4,

wrap a ('—'\)1

wrap_b (6),

wrap_ab ),

wrap_s (8),

c_wrap_a (9),

c_wrap_b (10),

c_wrap_s (1),

thru 12)}
CF-StateType == SEQUENCE {

cf-state CF-State}
ConfigCapabilitiesType == SEQUENCE {

capabilities Capabilities}
ConfigPolicy = BIT STRING+H

configurationhold (0),} (SIZE (16))
ConfigPolicyType == SEQUENCE {

configpolicy Configpolicy}
Connection =BT STRING {

rejectA-A (©);

rejectA-B 1),

rejectA-S (2),

rejectA-M 3),

rejectB-A (4),

rejectB-B (5),

rejectB-S (6),

rejectB-M @),

rejectS-A (8),

rejectS-B (9),

rejectS-S (20),

rejectS-M (11),

rejectM-A (12),

rejectM-B (13),

rejectM-S (14),

rejectM-M (15)} (SIZE (16))
ConnectionPolicyType == SEQUENCE {

connection Connection}

ConnectionPolicyConstraint

ECMState
ecO
ecl
ec2
ec3
ecd
ec5
ec6
ec’

::= ConnectionPolicyType (WITH COMPONENTS
{connection(32768..65535)})

== ENUMERATED {
0), -- Out

(D), - 1In

(2), -- Trace

(3), -- Leave

4), -- Path_Test
(5), -- Insert

(6), -- Check

M} -- Deinsert
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ECMStateType
ecmstate

HiVersionldType
hiversionid

HiVersionldConstraint

HoldConditionDataType
conditionstate

holdcondition
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= SEQUENCE {

ECMState}

::= SEQUENCE {

VersionType}

::= HiVersionldType (WITH COMPONENTS
{hiversionid(1..65535)})

== SEQUENCE {

FDDI-COMMON.Flag,

HoldConditionTvpel
PA s

HoldConditionType
holdstate

HoldState
not-holding
holding-prm
holding-sec

HoldStateType
holdstate

LastSetStationldType

LoVersionldType
loversionid

LoVersionldConstraint

MAC-CtType
mac-Ct

MACIndexesType

ManufacturerDataType
manufacturerOUI
manufacturerData

Master-CtType
master-ct

MIBVersionldType
mibversionid

NonMaster-CtType
nonmaster-ct

NonMaster-CtConstraint

OpVersionldType
opversionid

ﬁln\/nrcinn ldConstraint

::= SEQUENCE {
HoldState}

== ENUMERATED {

).
(1), --holding on primary
(2)} --holding on secondary

== SEQUENCE {
HoldState}

::= Stationldentifier
== SEQUENCE {
VersionType}

;= LoVersionldType (WITH COMPONENTS
{loversionid(1..65535)})

== SEQUENCE {
INTEGER (0..255)} -- 1 octet
Z= SET OF FDDI-COMMON.Resourceld

== SEQUENCE {

OCTET STRING (SIZE (3)),

OCTET STRING (SIZE (29))}

== SEQUENCE {

INTEGER (0..255)} -- 1 octet
:= SEQUENCE {

VersionType}

== SEQUENCE {

INTEGER (0..255)} -- 1 octet
::= NonMaster-CtType (WITH COMPONENTS
{nonmaster-ct(0..2)})

== SEQUENCE {

VersionType}

i ﬂln\/nrf:innlriT\lllnn (\AIITI—l COMPQNENTS

PeerWrapConditionDataType
conditionstate
peerwrapcondition

PeerWrapConditionType
cf-state

PeerWrapFlagType
peerwrapflag

PORTIndexesType

{opversionid(1..65535)})

== SEQUENCE {
FDDI-COMMON.Flag,
PeerWrapConditionType}
== SEQUENCE {
CF-State}

== SEQUENCE({
FDDI-COMMON.Flag}

;== SET OF FDDI-COMMON.Resourceld
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RemoteDisconnectFlagType ::= SEQUENCE {
remotedisconnectflag FDDI-COMMON.Flag}
SetCountType == SEQUENCE {
count FDDI-COMMON.Counter,
settimestamp FDDI-COMMON.TimeStamp}
Stationldentifier ::= SEQUENCE {
implementeroctet OCTET STRING (SIZE(2)),
longaddress FDDI-COMMON.LongAddressType}

The ||niq| 1o identifier of an EDDI station is nnmpncnrl of twao octets that are

--  implementer defined, followed by a six octet Universally Administered
-- Address. The I/G bit and the U/L bit of the address shall be zero (see

- 7.15).

StationldType ::= Stationldentifier
Status == ENUMERATED {

concatenated (0),

separated 1),

thru (2)}
StationStatusType ::= SEQUENCE {

status Status}
StatRptPolicyType == SEQUENCE ¢{

flag FDDI-COMMON . Flag}
T-NotifyType == SEQUENCE {

t-notify INTEGER(0..65535)} -- 2 octets

T-NotifyConstraint

TimeStampType

Trace-MaxExpirationType

;.= T=NotifyType (WITH COMPONENTS
{t-notify(2..30)})

.= FDDI-COMMON.TimeStamp
::= FDDI-COMMON.Time

TransitionTimeStampType ::= FDDI-COMMON.TimeStamp
UserDataType == OCTET STRING (SIZE (32))
VersionType == INTEGER (0..65535)

ND -- End of FDDI SMT syhtax definitions

KU.5.7.3 MAC definitions

currentpath

DDI-MAC

DEFINJIFIONS IMPLICIT TAGS ::= BEGIN

AvailablePathsType == SEQUENCE {
availablepaths FDDI-COMMON.AvailablePaths}

BridgeFunctionsType .= SEQUENCE {
bridgetype BridgeType}

BridgeType == BIT STRING {
tb (0), -- Transparent Bridging Active
sr (1), -- Source Routing Active
srt (2)} (SIZE (16))  -- Source Routing Transparent
Active

Copied-CtType ::= FDDI-COMMON.Counter

CurrentPathType ::= SEQUENCE {

FDDI-COMMON.CurrentPath}
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DA-FlagType == SEQUENCE {

da-flag FDDI-COMMON.Flag}
DownstreamNbrType ::= SEQUENCE {

longaddress FDDI-COMMON.LongAddressType}
DownstreamPORTType == SEQUENCE {

porttype FDDI-COMMON.PortType}
DupAddressTest R ENUMERATED {

none (0),

p:\ec (1 ),

fail (2)}
DupAddressTestType == SEQUENCE {

dupaddresstest DupAddressTest}
DupCondition = BIT STRING{

mydup (0), -- DA-Flag

unadup (1)} (SIZE(16)) -- UNDA-Flag

DuplicateAddressDataType

== SEQUENCE {

conditionstate

duplicateaddresstype

DuplicateAddressType
dupcondition
fddilong
fddiunalong

Error-CtType
Frame-CtType

FDDI-COMMON.Flag,
DuplicateAddressType}

::= SEQUENCE {

DupCondition,
FDDI-COMMON.LongAddressType,
FDDI-COMMGN.LongAddressType}

::= FDDI-=COMMON.Counter
= EDDI-COMMON.Counter

FrameErrorFlagType “="SEQUENCE {
frameerrorflag FDDI-COMMON.Flag}
FrameErrorDataType == SEQUENCE {
conditionstate FDDI-COMMON.Flag,
frame-ct FDDI-COMMON.Counter,
error-ct FDDI-COMMON.Counter,
lost-ct FDDI-COMMON.Counter,
frameerrorratio FrameErrorRatioType}
FrameErrorRatioType = SEQUENCE {
frameerrorratio INTEGER (0..65535)} -- 2 octets
FrameErrorThresholdType == SEQUENCE {
frameerrorthreshold INTEGER (0..65535)} -- 2 octets
FS-Funetighs == BIT STRING {
fs-repeating 0), -- MAC repeats C indicator as
-- received, if A_Flag is not set.
fs-setting D), -- MAC sets C indicator when
copying
-- with intent to forward, if A_Flag is
not
-- set and received A indicator is
reset.
fs-clearing (2)} (SIZE (16)) -- MAC sets A indicator and resets C
-- indicator when frame was not
-- copied, if A_Flag is set and
received

FrameStatusFunctionsType

fsfunctions

-- A indicator is reset.

== SEQUENCE {
FS-Functions}
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HWPresentType
present

Late-CtType
late-ct

LongAddressSetType
LongGrpAddressType
Lost-CtType

" okl = SEQUENCE{

maunitdataavailable

MAUnitdataEnableType
maunitdataenable

MACIndexType
macindex

NACondition
unachange
dnachange

NeighbourChangeDataType
multipleoccurrence

neighbourchangetype

NeighbourChangeType
nacondition
old-una
new-una
old-dna
new-dna
currentpath
smtaddress

NotCopied-CtType

NotCopiedFlagType
notcopiedflag

NotCopiedDataType
conditionstate
notcopied-ct
copied-ct
notcopiedratio

NotCopiedRatioType
netcopiedratio

NotCaopiedThresholdType
notcopiedthreshold

—-73-—

== SEQUENCE {
FDDI-COMMON.Present}
== SEQUENCE {
FDDI-COMMON.Counter}

::= SET OF FDDI-COMMON.LongAddressType

::= LongAddressSetType
::= FDDI-COMMON.Counter

. L
FDDI-COMMON.Flag}

== SEQUENCE {
FDDI-COMMON.Flag}

== SEQUENCE({
FDDI-COMMON.Resourceld}

= BIT STRING{

(0),
(1)} (SIZE(8))

== SEQUENCE {
FDDI-COMMON.Flag;
NeighbourChangeType}

= SEQUENCE{

NACondition;
FDDI-COMMON.LongAddressType,
FDDI-COMMON.LongAddressType,
FDDI-=COMMON.LongAddressType,
EDDI-COMMON.LongAddressType,
FDDI-COMMON.CurrentPath,
FDDI-COMMON.LongAddressType}

::= FDDI-COMMON.Counter

= SEQUENCE {
FDDI-COMMON.Flag}

== SEQUENCE {
FDDI-COMMON.Flag,
FDDI-COMMON.Counter,
FDDI-COMMON.Counter,
NotCopiedRatioType}

== SEQUENCE {
INTEGER (0..65535)}
== SEQUENCE {
INTEGER (1..65535)}

-- 2 octets

-- 2 octets

Old Dn\A/nerpaml\lhrTypp
longaddress

OldUpstreamNbrType
longaddress

PathChangeDataType
multipleoccurrence
pathchangetype

PathChangeType
availablepaths
currentpath
requestedpaths

== SEQUENCE {
FDDI-COMMON.LongAddressType}

:= SEQUENCE {
FDDI-COMMON.LongAddressType}

== SEQUENCE {
FDDI-COMMON.Flag,
PathChangeType}

== SEQUENCE {
FDDI-COMMON.AvailablePaths,
FDDI-COMMON.CurrentPath,
RequestedPathsType}
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RequestedPathsType ::= SEQUENCE {

requestedpaths FDDI-COMMON.PermittedPaths}
RingOp-CtType == SEQUENCE {

ringop-ct FDDI-COMMON.Counter}
RMT State = ENUMERATED {

rm0 (0), --Isolated

rmil 1), --Non_Op

rm2 (2), --Ring_Op

rm3 (3), --Detect

rm4 4), --Non_Op_Dup

rm5 (5), --Ring_Op_Dup

rmé (6), --Directed

rm7 (M)} --Trace
RMTStateType ::= SEQUENCE {

rmtstate RMTState}
ShortAddressSetType ::= SET OF ShortAddressType
ShortAddressType == OCTET STRING (SIZE (2))
ShortGrpAddressType == SEQUENCE {

shortgrpaddress ShortAddressSetTypé}
SMTAddressType ::= SEQUENCE {

smtaddress FDDI-COMMON.LongAddressType}
T-MaxCapabilityType ::= FDDI-COMMON.TimerTwosComplement
T-Pri0Type ::= FDDJ-COMMON.TimerTwosComplement
T-PrilType ::= FDDI-COMMON.TimerTwosComplement
T-Pri2Type Z= FDDI-COMMON.TimerTwosComplement
T-Pri3Type ::= FDDI-COMMON.TimerTwosComplement
T-PridType ::= FDDI-COMMON.TimerTwosComplement
T-Pri5Type ::= FDDI-COMMON.TimerTwosComplement
T-Pri6Type ::= FDDI-COMMON.TimerTwosComplement
TMaxType ::= FDDI-COMMON.TimerTwosComplement
TNegType ::= FDDI-COMMON.TimerTwosComplement
Token-CtType ::= FDDI-COMMON.Counter
Transmit-CtType ::= FDDI-COMMON.Counter
TReqType ::= FDDI-COMMON.TimerTwosComplement
TVXCapabilityType ::= FDDI-COMMON.TimerTwosComplement
TvxExpired-CtType ::= FDDI-COMMON.Counter
TvxValueType ::= FDDI-COMMON.TimerTwosComplement
UNDA-FlagType == SEQUENCE {

unda-flag FDDI-COMMON.Flag}
UpstreamNbrType == SEQUENCE {

longaddress FDDI-COMMON.LongAddressType}

END -- End of FDDI MAC syntax definitions
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6.4.5.7.4  PATH definitions
FDDI-PATH
DEFINITIONS IMPLICIT TAGS == BEGIN
ConfigurationType .= SEQUENCE {
configuration FDDI-COMMON.PathConfig}
Index = INTEGER (0...65535){ -- 2 octets
primary (1),
sacondans (2\1
ooty \=7]
--  Local Paths are indexed using the values 3 to 255.
IndexType .= SEQUENCE {
indextype Index}

MaxT-ReqType
RingLatencyType

SbaAvailableType
sbaavailable

SbaAvailableConstraint

SbaPayloadType
sbapayload

SbaPayloadConstraint

SbaOverheadType
T-MaxLowerBoundType
T-RmodeType

TraceStatus
traceinitiated
tracepropagated
traceterminated
tracetimeout

TraceStatusType
tracestatus

TVXLowerBoundType
END -- End of EDDI PATH syntax definitions

::= FDDI-COMMON.TimerTwosComplement
::= FDDI-COMMON.Time

= SEQUENCE {
INTEGER (0..4294967295)}

::= SbaAvailableType, (WITH COMPONENTS
{sbaavailable (0..12500000)})

= SEQUENCE$
INTEGER (0£4294967295)}

.:= ShaPayloadType (WITH COMPONENTS
{sbapayload (0..1562)})

== INTEGER (0..4294967295)
<= FDDI-COMMON.TimerTwosComplement
::= FDDI-COMMON.Time

== BIT STRING {
(0),

(1),

(2),

(3)} (SIZE(16))
== SEQUENCE {
TraceStatus}

::= FDDI-COMMON.TimerTwosComplement

-- 4 octets

-- 4 octets

-- 4 octets

6.4.5.7.5->PORT definitions
FDBI?PORT

DEFINITIONS IMPLICIT TAGS .= BEGIN

ActioninfoType .= SEQUENCE {
actiontype ActionType}

ActionType .= ENUMERATED {
maintport 0), --signal PC_Maint
enableport (), --signal PC_Enable
disableport (2), --signal PC_Disable
startport 3), --signal PC_Start

stopport

(4)} --signal PC_Stop
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AvailablePathsType
availablepaths

BS-FlagType
bs-flag

ConnectionCapabilitiesType
connectioncapabilities

ConnectionPolicies
pc-mac-Ict

- 76—

::= SEQUENCE {
FDDI-COMMON.AvailablePaths}
.= SEQUENCE {
FDDI-COMMON.Flag}
::=SEQUENCE {
ConnectionPolicies}

::= BIT STRING {
(0),

pCTac-toop

ConnectionPoliciesType

connectionpolicies

ConnectState
disabled
connecting
standby
active

ConnectStateType
connectstate

CurrentPathType
currentpath

EBError-CtType

EBErrorDataType
conditionstate
eberrorcount

HWPresentType
present

LCTFail-CtType
Lem-CtType
Lem-Reject-CtType

Ler-AlarmType
ler-alarm

Ler-AlarmConstraint

LerConditionType
lerflag

Ler-CutoffType
ler-cutoff

L.er-CutoffConstraint

(HSIZETE)
== SEQUENCE {
ConnectionPolicies}

::= ENUMERATED {

(0),

1),

(2),

(3)}

::= SEQUENCE {
ConnectState}

::= SEQUENCE {
FDDI-COMMON.€urrentPath}

::= FDDI-COMMON.Counter

::= SEQUENCE {
FDDI-COMMON.Flag,
FDDBI-=COMMON.Counter}

5= SEQUENCE {
FDDI-COMMON.Present}

::= FDDI-COMMON.Counter

::= FDDI-COMMON.Counter

::= FDDI-COMMON.Counter

::= SEQUENCE {

LerExponentType}

.= Ler-AlarmType (WITH COMPONENTS
{ler-alarm(4..15)})

::= SEQUENCE {

FDDI-COMMON.Flag}

.= SEQUENCE {
LerExponentType}

= Ler-CutoffType (WITH COMPONENTS

42 L\

LerDataType
conditionstate
lertype

LerConstraint

Ler-EstimateType
ler-estimate

Ler-EstimateConstraint

£l vy 4 74
{rer=catot(#-19)7)

::= SEQUENCE {
FDDI-COMMON.Flag,
LerType}

.= LerType (WITH COMPONENTS{...,
ler-cutoff(4..15), ler-alarm(4..15),
ler-estimate(4..15)})

;= SEQUENCE {
LerExponentType}

.:= Ler-EstimateType (WITH COMPONENTS
{ler-estimate(4..15)})

9314-6 © ISO/IEC:1998(E)
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LerExponentType == INTEGER (0..255) -- 1 octet
LerFlagType == SEQUENCE({
lerflag FDDI-COMMON.Flag}
LerType = SEQUENCE {
ler-cutoff LerExponentType,
ler-alarm LerExponentType,
ler-estimate LerExponentType,
ler-reject-ct FDDI-COMMON.Counter,
ler-ct FDDI-COMMON.Counter}
LineState == ENUMERATED {
gls (0), --quiet
ils (1), --idle
mls 2), --master
his 3), --halt
pdr 4), --receive = active, transmit £\RDR
Isu (5), --receive = unknown
nls (6)} --receive = noise
MACIndicatedType = SEQUENCE {
t-val9 FDDI-COMMON.Flag,
r-val9 FDDI-COMMON.Flag}

MACLoop-TimeType
MACLoop-TimeConstraint

MACPlacementType
macplacement

Maint-LSType
maint-LS

Maint-LSTypeConstraint

::= FDDI-COMM®@N.Time

= MACLoop<TimeType (WITH COMPONENTS
{macloop-time(2500000..4294967295)})

== SEQUENCE {

FDDIEEOMMON.Resourceld}

=SEQUENCE {
LineState}

;= Maint-LSType(WITH COMPONENTS
{maint-LS(0..4)})

MyTypeType == SEQUENCE {
mytype FDDI-COMMON.PortType}
NeighbourTypeType ;= SEQUENCE {
neighbourtype FDDI-COMMON.PortType}
PathChangeDataType == SEQUENCE {
multipleoccurrence FDDI-COMMON.Flag,
pathehangetype PathChangeType}
PathChangeType == SEQUENCE {
availablepaths FDDI-COMMON.AvailablePaths,
currentpath FDDI-COMMON.CurrentPath,
requestedpaths RequestedPathsType,
mytype FDDI-COMMON.PortType,
nerghbourtype FDDI-COMMON POTTYPE}
PC-LSType == SEQUENCE {
linestate LineState}
PCMState == ENUMERATED {
pcO (0), --Off
pcl (1), --Break
pc2 (2), --Trace
pc3 (3), --Connect
pc4d 4), --Next
pc5 (5), --Signal
pc6 (6), --Join
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pc7 ), --Verify
pc8 (8), --Active
pco 9)} --Maint
PCMStateType == SEQUENCE {
pcmstate PCMState}
PC-Withhold == ENUMERATED {
none (0),
m-m (1),
otherincompatible (2),
pathnotavailable ©));
PC-WithholdType == SEQUENCE {
pc-withhold PC-Withhold}
PMDClass n= ENUMERATED {
multimode 0),
single-model (1),
single-mode2 (2),
sonet (3),
low-cost-fiber 4),
twisted-pair 5),
unknown (6),
unspecified ()}
PMDClassType == SEQUENCE {
pmdclass PMDClass}
PortindexType == SEQUENCE{
portindex FDDI-COMMON.Resourceld}
RequestedPathsType = SEQUENCE {
none FDDI-COMMON.PermittedPaths,
tree FDDI-COMMON.PermittedPaths,
peer FDDI-COMMON.PermittedPaths}

UndesiredConnectionDataType
multipleoccurrence
undesiredconnectiontype

== SEQUENCE {
FDDI-COMMON.Flag,
UndesiredConnectionType}

UndesiredConnectionType == SEQUENCE {
porttype FDDI-COMMON.PortType,
connectstate ConnectState,
pc-neighboeur FDDI-COMMON.PortType,
pc-withhold PC-Withhold}
END -- End of FDDI PORT syntax definitions

64.5.8
Figure 6.depicts the FDDI Naming Tree.

Name binding

6465:8.1 MAC naming

fddiMACName NAME BINDING
SUBORDINATE OBJECT CLASS fddiMAC;
NAMED BY SUPERIOR OBJECT CLASS fddiSMT;
WITH ATTRIBUTE fddiMACIndex;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiNameBinding(6) fddiMAC(1)};

6.4.5.8.2 PATH naming

fddiPATHName NAME BINDING
SUBORDINATE OBJECT CLASS fddiPATH;
NAMED BY SUPERIOR OBJECT CLASS fddiSMT;
WITH ATTRIBUTE fddiPATHIndex;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiNameBinding(6) fddiPATH(2)};
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6.4.5.8.3 PORT naming

fddiPORTName NAME BINDING;
SUBORDINATE OBJECT CLASS fddiPORT;
NAMED BY SUPERIOR OBJECT CLASS fddiSMT;
WITH ATTRIBUTE fddiPORTIndex;
REGISTERED AS {iso(1) standard(0) is09314(9314) fddiMIB(1) fddiNameBinding(6)

fddiPORT(3)};

fddiMACIndex

fddiMAC

fddiSMT Stationld fddiPATHIndex

fddiPORTIndex
fddiPORT

fddiSMT

Figure 6 — FDDI naming tree
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This clause describes the frame formats that are used by SMT in the management of stations on an
FDDI ring. A minimum of protocol information is included in this clause to put the frames into a context.
The complete descriptions of the frame protocols that use these frames are in clause 8.

7.1 SMT frame format

S MAC header ————- P o SHEEEEEE SMT PDU——-- >
[ [ [ [ [ [ [
PA | SD | FC | DA SA | SMT Hdr.I SMT Info. FCS | EDI FS
Field Definition Size
PA Preamble 4 or more symbals
SD Starting delimiter 2 symbols
FC Frame control 2 symbals
DA Destination Address 12 symbpols
SA Source Address 12 symbols
SMT Hdr. SMT protocol header 40 symbols
SMT Info. SMT protocol information field N'symbols
FCS Frame check sequence 8 symbols
ED Ending delimiter 1 symbol
FS Frame status 3 or more symbols

N SMT frame is one of the FDDI mechanisms thatiis used for peer—to—peer or n-layer management
he frame format has the three major components’shown above. Within the MAC header, the Framg
pntrol (FC) value identifies the frame as an, SMT frame (FC=0100 0001 (SMT-Info) and FC=0100

| 11 (Next Station Addressing (NSA))). The-MAC header also carries the Destination and Source
ldress (DA and SA). The SMT Header identifies the frame's class and type and provides other

information to supply the context for the-'SMT information in the frame. The Version ID serves as the

talg for the format of the SMT Header.

ne NSA FC value shall be used'in neighbour information request and announcement frames (NIF
rgquest or NIF announcemehnt)for the Neighbour Notification protocol (see 8.2). The NSA FC value

when it is being used-for purposes other than the Neighbour Notification protocol.

1.1 SMT.frame contents

MT_Parameters. The pad octets shall be transmitted as zero(s). They shall be ignored by the
receiving process.

miay also be used in otherrequest and announcement frames. The SMT—Info FC shall be used in all
rgsponse frames, and@nay be used for all request and announcement frames, including the NIF fram

'Plad’ fields.eccur in the SMT frames to provide natural alignment for each field and 32-bit alignment f@

1%

7.1.2 SMT header

The SMT Header's format is shown below. Its fields are described in the text that follows the diagram.

SMT header Frame | Frame | Version Transaction Station ID Pad InfoField
field class | type ID ID length
Length (octets) 1 1 2 4 8 2 2
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7.1.2.1 Frame class and type

SMT frames are identified by their frame class and type The class identifies the function of the frame
and the type designates whether the frame is an announcement, a request, or a response to a request.
Table 1 summarizes the frame classes and the frame types that are defined for SMT.

7.1.2.2 Version ID

The SMT frame's Version ID field identifies the structure of the SMT Info field. To ensure the correct
handling of SMT frames, the SMT frame header format shall be identical up to and including the

and to respond correctly to version mismatches. The value of the Version ID for NIFs, SIFs, and ECHs
shall be a constant value of X'00 01'. The value of the Version ID for all other SMT frames shall-be)thie
value of fddiSMTOpVersionld (see 6.4.5.4.1) and the frame shall be encoded according to the'rules for
thiat value of Version ID.

7]1.2.3  Transaction ID

The Transaction ID in the SMT header is used to pair SMT responses with their requests. The
algorithm for generation of Transaction IDs for requests and announcements and the determination fq
thieir reuse are implementation dependent unless otherwise specified (see clause 8).

=

Table 1 — Summary of SMT frameés

Frame_Class Code Frame_Types Requirement

Neighbour Information Frames (NIF) Xox Announcement Optional
Request Mandatory
Response Mandatory

Status Information Frames (SIF) - - -

SIF configuration X'02' Request Optional
Response Mandatory

SIF operation X'03' Request Optional
Response Mandatory

Echo Frames (ECF) X'04' Request Optional
Response Mandatory

Resource Allocation Frames (RAF) X'05' Request Optional

Response Optional
Request®Denied Frame (RDF) X'06' Response Mandatory
Status Report Frame (SRF) X'07' Announcement Mandatory

Rarameter Management Frames (PMF) - - -

GetRME X08" Regquest Optional
Response Mandatory

Set PMF X'09' Request Optional

Response Optional

Extended Service Frames (ESF) X'FF' Announcement Optional

Request Optional

Response Optional
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7.1.2.4

The Station ID is the unique identifier of the FDDI station transmitting an SMT frame. The Station ID is
represented in a 64-bit field as X' yy yy xx xx xx xx xx xx'. The six least significant octets (xx) are a
universally administered address in MSB representation. The I/G bit and the U/L bit of the address
shall be zero. The two most significant octets (yy) are implementer defined.

Station ID

7.1.25

The length of the SMT Information field is reported in the InfoField length. The value does not include
the length of the SMT header or this field. Its value can be between zero and 4 458 octets

InfoField length

MaxMACInfo = MaximumFrame - MACHeader - MinMACTrailer
=4500-16-6
=4 478 octets

MaxSMTInfo = MaxMACInfo - SMTHeader

=4478-20
= 4 458 octets

SMT shall be capable of receiving and processing frames of the maximum sizelsupported by ISO/IEQ
9314-2 on MAC and ISO/IEC 9314-1 on PHY (4 478 octets).
T
e

e length of the MAC INFO field of frames transmitted by SMT shall not éxceed 4 352 bytes,
cluding ECHO request and ECHO response frames, which may be transmitted with MAC INFO
lehgth of the maximum size supported by ISO/IEC 9314-2 on MAC/and ISO/IEC 9314-1 on PHY.

The maximum MAC INFO field for SMT PDUs of 4 352 octets was’chosen for consistency with other
standards. It is important to note that the maximum length of\some SMT_Parameters could exceed
s value. Furthermore, combinations of SMT_Parametefs.\fransmitted in a single SMT PDU could
also exceed this maximum.

711.3 SMT InfoField

The SMT information field format is defined by-the following diagram and text.

SMT_Parametery, SMT_Parameterp
SMT Info Parameter | Parameter Resource Parameter | Parameter | Parameter Resource Parameter
Cield Type Length Index Value Type Length Index Value
Length 2 2 4 N 2 2 4 N
(qctets) 1 2

Parameter,\Type A 2-octet value that identifies the SMT_Parameter or attribute. An
SMT_Parameter marked OPTIONAL means that it may be included in the frame or may be
totally absent.

MIBattributes (see 6.4) have Parameter_Types of the form 'xx zz' (where xx is the FDDI
MIB object identifier and zz is the attribute identifier). The encoding of the MIB attributes is

Qpnr‘ifipd inthe SMT pnrnding rules (QPP Ak A)

SMT_Parameters not included in the MIB are also used in SMT frames and have
Parameter_Types of the form '00 zz'. The encoding of these parameters is specified in the
Parameter_Types (see 7.3).

Parameter_Length A 2-octet binary number that gives the length, in octets, of the
Parameter_Value and Resource_Index fields. The length does not include the length of
the Parameter_Type or the Parameter_Length fields.

Resource_Index A 4-octet integer value that identifies the object instance. This field
shall be included when referencing MIB attributes associated with the MAC, Path, and Port
object classes. This field shall be omitted for '00 zz' Parameter_Types and MIB attributes
of the SMT object class.
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Parameter_Value A unit of SMT information. This field shall not be included in PMF Get
Request Frames, except when the Get is for a vendor specific attribute, but is required for
all other SMT frame classes and types. The encoding of the value is defined by the SMT
encoding rules.

The ordering of SMT_Parameters in the SMT InfoField is not specified and they may occur in any
order.

7.1.4 SMT encoding rules

The way in which management information is conveyed between systems is through the use of a
trainsfer syntax which describes the rules by which the data will be formatted for communication. There
aile a number of possible transfer syntax rules. This International Standard describes the SMT

Encoding Rules. The application of this transfer syntax to the ASN.1 representation found in the-SMT]
MIB will yield the format for communication. This transfer syntax differs from the syntax defined in 1S(
8825, hereafter referred to as BER.

A4

Tihe application of the SMT Encoding Rules to the ASN.1 (see 6.4.5.7) yields the propen encoding of
the Parameter_Value subfield of the SMT InfoField (see 7.1.3). The encoding of the ASN.1 is
dependent on the data type described in the ASN.1 definition. In the case of complex data types, the
umderlying data type is encoded first, then the containing data type is encoded.

The following encoding rules shall be applied to the data types indicated. in-this part of ISO/IEC 9314.

INTEGER An INTEGER shall consist of nroctets, where nis the
minimum number of octets/required to accommodate the
range indicated in the Malue constraint stated in the ASN.1
definition. The octets shall be an unsigned binary number
equal to the integerand shall be transmitted most-significant
octet first.

ENUMERATED An ENUMERATED shall consist of 2 octets. The octets shal
be encoded as an unsigned binary number equal to the valug
indicated and shall be transmitted most-significant octet first

BIT STRING A BIT STRING shall consist of n/8 octets, where nis
Specified by the SIZE constraint of the ASN.1 definition. The
bit-string value is encoded by setting the appropriate bit(s) in
the encoding where the first bit of the bit-string value is
encoded into the first bit of the encoding. The bits within a
BIT STRING are numbered from 0 to n-1, where bit n-1 of the
octet is the first bit transmitted.

OCTET STRING An OCTET STRING shall consist of n octets, where nis
specified by the SIZE constraint of the ASN.1 definition. The)
octet string value shall be encoded commencing with the
most-significant octet and proceeding to the trailing octet.

BOOLEAN A BOOLEAN shall consist of one octet. A false value is
encoded as zero and a true value is encoded as one.

ANY An ANY encoding is not restricted by these encoding rules.

SEQUENCE A SEQUENCE shall consist of n octets, where nis the
number of octets required to encode the listed data types.
The value for n shall be a multiple of 4. A padding of octets
containing a zero value shall be added preceding the first
value encoded to insure that n is a multiple of 4. A
SEQUENCE encoding shall consist of one data value from
each of the types listed in the ASN.1 definition in order of
appearance.

SEQUENCE OF A SEQUENCE OF shall consist of n octets, where nis the
number of octets required to encode the list of values. The
value for n shall be a multiple of 4. A padding of octets
containing a zero value shall be added following the last value
encoded to insure that nis a multiple of 4. A SEQUENCE OF
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value shall consist of zero, one or more complete encodings
of data values from the type listed in the ASN.1. The order of
data values shall be preserved.

SET OF A SET OF shall consist of n octets, where n is the number of
octets required to encode the list of values. The value for n
shall be a multiple of 4. A padding of octets containing a zero
value shall be added following the last value encoded to
insure that nis a multiple of 4. A SET OF value shall consist
of zero, one or more complete encodings of data values from

the f\llpo listed inthe ASN 1 _The order of data values need

not be preserved.

The following is an example application of the SMT Encoding Rules.

The application of the SMT Encoding Rules to the fddiMACFrameErrorCondition notificationis
described in the following text. This example encoding is supplied here simply as an example of the
prlocess involved in creating the encoding for an attribute, action, or notification.

The GDMO specification for fddiMACFrameErrorCondition is found in the MAC Notification Templateg
(see 6.4.5.6.2). Note that in this subclause, as in all template subclausess, items,are listed in order o
theeir registration number (e.g. fddiMAC 141). The "WITH INFORMATION SYNTAX" clause in the
fddiMACFrameErrorCondition template indicates the ASN.1 definition of thisnotification. In this case
thie referenced definition is FDDI-MAC.FrameErrorDataType located inithe MAC ASN.1 definitions (sge
6.4.5.7.3). Note that in this subclause, as in all ASN.1 definition subclauses, items are listed in
alphabetical order.

FrameErrorDataType is a SEQUENCE with five elements. The‘encoding process begins with the last
element, which in this case is frameerrorratio. This elements'defined to be the FrameErrorRatioTypg
data type. FrameErrorRatioType, also a MAC definition,is 'a SEQUENCE consisting of one element,
frameerrorratio. This element is defined to be an INTEGER whose allowable range is from 0 to 6553%,
which can be represented by two octets. Since this.is a SEQUENCE, the two octets representing the
INTEGER must be preceded by a two-octet pad af,zeros to insure a length that is a multiple of 4.

The next three items from the bottom of FrameErrorDataType are all of type FDDI-COMMON.Counter,
which is shown in the Common Definitions (see 6.4.5.7.1). Counter is an INTEGER from 0 to
4294967295, which can be represented®y 4 octets. Thus, each of these fields are 4 octets in length

The last item to encode is the first in‘the list and is conditionstate, which is of type FDDI-
CPMMON.Flag. Flag is of type BOOLEAN, which is described (see 7.1.4) as being one octet, with a
value of either zero or one. This'ends the encoding of the items in the FrameErrorDataType
SEQUENCE, but since the(number of octets is 17 (not a multiple of 4), a three-octet pad of zeros mus
be added at the beginningyof the SEQUENCE.

—

Since this is a MAC-netification, the parameter encoding must be preceded by a MAC Index, which is|a
4 joctet integer value-(see 7.1.3). The parameter length can now be calculated by adding the MAC
Index field length-plus the length of the FrameErrorDataType structure. For this example, the value is
24, which maps-to a 2 octet parameter length field of X'0018'. The parameter type value, in this case
X108D', canthen be obtained from the MIB Summary (see 6.4.5.1).

Thusgfor this example, the final encoding for the parameter, fddiMACFrameErrorCondition, is as
follows:

Parameter Type X'20 8D
Parameter Length  X'00 18'

macindex X'00 00 00 01'-X'00 00 FF FF'
Pad X'00 00 00'

conditionstate X'00'-X'01"

frame-ct X'XX XX XX XX'

error-ct X'XX XX XX XX'

lost-ct X'XX XX XX XX'

Pad X'00 00

frameerrorratio X'XX XX'
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7.1.5 Byte ordering in multibyte fields

The octets of multibyte fields are ordered in the frames most significant byte transmitted first with the
most significant bit of that byte transmitted first.

For example, the decimal number 262 (X'106") is ordered as the following (where Octet 1 is closest to
the beginning of the frame).

Octet 1 Octet 2

UUUU UUU L UUUU ULl1lU

1.6 Addressing

ith the exception of specifying an individual address as the required address in a response frame,
ere is no restriction on addressing modes (broadcast, group, multicast) used for SMFframes.
milarly, except for the specification of the NSA FC for the Neighbour Notification protocol and the
MT _Info FC for all response frames, there is no restriction on the use of FC values allowed (NSA arld
MT _Info). This was done to support potentially useful, application specificmodes of collecting
anagement information.

Snnnss N

NOTE 8 The use of group or broadcast addresses in the destination address of SMT frames (other
than frames sent with Next Station Addressing (FC=0100 1111) ) is likely to generate substantial
numbers of responses. While it is permitted to send such frames, implementers are urged to exercise
caution and analyze carefully the possible adverse consequences.

Long addresses (48 bits) are used in the address fields in‘the SMT frames.

SMT defines the use of several IEEE assigned multicast addresses. SMT also uses a universally
a@iministered address to indicate that the value of amaddress attribute is not known. These addressds
afle identified by a name. Throughout this Interndtional Standard all SMT defined addresses will be
rgferenced by their names. Their assigned values are shown in the following table in both Canonical
amd Most Significant Bit first (MSB) representations. Observe that for canonical representation of
adldresses, hyphens are used between octets. For MSB representation of addresses, colons are used
between octets.

Name Canonical Representation MSB Representation
SMT-Directed-Beacon-DA 01-80-C2-00-01-00 80:01:43:00:80:00
SMT-SRF-DA 01-80-C2-00-01-10 80:01:43:00:80:08
All FDDI Concentrator MACs 01-80-C2-00-01-20 80:01:43:00:80:04
SMT-SBA-DA 01-80-C2-00-01-30 80:01:43:00:80:0C
SMT-Unknown-Address  00-00-F8-00-00-00 00:00:1F:00:00:00

Although assignhed, the address "All FDDI Concentrators MACs" has no use specified in this part of
HO/IEC 9324 1t is included in this list of addresses for information purposes only.

(0

711.7, \Frame validity

The’SMT frame protocols shall only operate on SMT frames (FC = X'41' or '4F") that meet MAC validity
rules, have been received with good FCS, have the E indicator received as R (reset), and have the A
and C indicators received as R (reset) or S (set). In addition, SMT frames that have been transmitted
using next station addressing (FC = X '4F') shall only be acted on by SMT protocols if the A indicator is
received as R (reset). These requirements are not intended to prevent a station from copying any
frame for other purposes.

7.2 SMT frames

This subclause describes the formats of SMT frames used by the SMT protocols (see clause 8). Note
that the SMT_Parameters shown in the frame definitions (see 7.3) may be included in any order within
the SMT Information Field. The order as presented in the frame definitions holds no particular
significance. The order of the fields in the SMT header portion of the frame is fixed.
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7.2.1 Neighbour Information Frame (NIF)

The Neighbour Information Frame (NIF) is used by a station for periodic announcement of its address
and basic station description.

NIFs are used in the Neighbour Notification protocol (see 8.2). The Neighbour Notification protocol
allows a MAC to determine its logical upstream neighbour address (UNA) and its logical downstream
neighbour address (DNA). The protocol also detects a duplicated fddiMACSMTAddress on an
operational ring.

NIFs may be used by a monitoring station to build a logical ring map. The monitoring station can do

7£.11

NIF announcement OPTIONAL

The NIF announcement frame values are as follows:

FC:

DA:

SA:
Frame_Class:
Frame_Type:
Version_ID:
Transaction_ID:
Station_ID:

Pad:

X'4F'

X'FF FF FF FF FF FF'
X'xX ... XX' (6 octets)
X'01'

X'01'

X'00 01'

X'XX ... XX' (4 octets)

XYY YY XX XX XX XX XX XX'
X'00 00'

t S SRWEIZC WO PNCHZ VIR 28 V- P-V- H N oo oot ryraouaocta (bheaodaocto) P “CWITE PN T-V=VIE 1 2N
STy THOTOTT gt POt TN T ar oo e TtS O requt StS(oroattasts ) O Oy uSitigtric

request/response NIF facility directly (see 8.2.1).

(NSA)

(Broadcast)

(Individual)

(NIF)

(Announcement)
(Constant)

(Source station defined)
(see 741.24)

InfoField_Length X'00 28'
NIF information field:
SMT_Parameter X'00 01' (Upstream Neighbour Address)
SMT_Parameter X'00 02' (Station descriptor)
SMT_Parameter X'00 03' (Station state)
SMT_Parameter X'20 OB' (fddiMACFrameStatusFunctions)
72.1.2 NIF request
The NIF request frame values are as follows:
FC: X4E: (NSA)
X'4% (SMT lInfo)
DA: X'xx ... xx' (6 octets) (Broadcast, Group, or Individual)
SATXXX ... XX' (6 octets) (Individual)
Frame_Class:” X'01' (NIF)
Frame/Type: X'02' (Request)
Version_ID: X'00 01' (Constant)
TranSaction_ID: X'xx ... Xx' (4 octets) (Source station defined)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad: X'00 00
InfoField_Length: X'00 28'
NIF information field:
SMT_Parameter X'00 01' (Upstream Neighbour Address)
SMT_Parameter X'00 02' (Station descriptor)
StMT—FParameter—xX66-63 {Stationstate)
SMT_Parameter X'20 OB' (fddiMACFrameStatusFunctions)

7.2.1.3 NIF response

The NIF response frame values are as follows:

FC:

DA:

SA:
Frame_Class:
Frame_Type:
Version_ID:
Transaction_ID:
Station_ID:

Pad:

X'41'

X'xX ... xX' (6 octets)
X'xX ... XX' (6 octets)
X'01'

X'03'

X'00 O1'

X'XX ... XX' (4 octets)
XYY YY XX XX XX XX XX XX'
X'00 00'

(SMT Info)

(Individual from request SA)
(Individual)

(NIF)

(Response)

(Constant)

(Transaction_ID from request frame)

(see 7.1.2.4)
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InfoField_Length:

87—

X'00 28'

NIF information field:

SMT_Parameter
SMT_Parameter
SMT_Parameter
SMT_Parameter

X'00 01
X'00 02'
X'00 03'
X'20 OB'

7.2.2 Status Information Frames (SIF)

(Upstream Neighbour Address)
(Station descriptor)

(Station state)
(fddiMACFrameStatusFunctions)

Status Information Frames (SIF) are used, in conjunction with the SIF protocol (see 8.5), to request
and provide. in response, a station's configuration and operating information. There are two classes

S

st

7,

2.2.1

R.2.2

SIF configuration request OPTIONAL

FC:

DA:

SA:
Frame_Class:
Frame_Type:
Version_ID:
Transaction_ID:
Station_ID:

Pad:
InfoField_Length:

X'4F
or X'41'
X'XX ... XX' (6 octets)

X'XX ... XX' (6 octets)
X'02'

X'02'

X'00 01'

X'XX ... XX' (4 octets)
XYY YY XX XX XX XX XX XX
X'00 00

X'00 00

SIF Information Field:

NULL

SIF configuration response

FC:

DA:

SA:
Frame_Class:
Frame_Type:
Version_ID:
Transaction_ID.
Station AD:

Pad:

X'41'
X'XX ... XX' (6 0ctets)

X'xx ... xx' (6 octets)
X'02'

X'08'

X'00 01'

XXX ... XX' (4 octets)
XYY YY XX XX XX XX XX XX
X'00 00

Fs to provide this function; the SIF Configuration and the SIF operation request and response
frames. Potential uses for these frames include creating a physical ring map, fault isolation, and
ptistics monitoring.

(NSA)

(SMT Info)

(Broadcast, Group,-orndividual)
(Individual)

(SIF configuration)

(Request)

(Constant)

(Souree station defined)
(seeh1.2.4)

(SMT Info)

(Individual from request SA)
(Individual)

(SIF configuration)

(Response)

(Constant)

(Transaction_ID from request frame)
(see 7.1.2.4)

InfoField-Length: Variable (see 7.1.2.5)
SIF information field:

SMT\Parameter X'00 04 (MsgTimeStamp)

SMT~_Parameter X'00 02' (Station descriptor)

SMT_Parameter X'00 14 (SMT supported versions)

SMT_Parameter X'00 03' (Station state)

SMT_Parameter X'00 05' (Station policies)

SMT_Parameter X'00 06' (Path latency.contribution/per ring —
OPTIONAL)

SMT_Parameter X'00 07 (MAC neighbours — One entry per
MAC physically present in the
station)

SMT_Parameter X'00 08' (Path descriptor)

SMT_Parameter X'10 35' (Set Count — OPTIONAL, but

mandatory if parameter
management set is supported, ref.
fddiSMTSetCount)

=
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7.2.2.3 SIF operation request OPTIONAL
FC: X4F (NSA)
or X'41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Broadcast, Group, or Individual)
SA: X'xx ... xx' (6 octets) (Individual)
Frame_Class: X'03' (SIF operation)
Frame_Type: X'02' (Request)
Version_ID: X'00 01' (Constant)
Transaction_ID: X'xx ... xx' (4 octets) (Source station defined)
Station D Xyy 7y XX XX XX XX XX XX —(See7-1:24)
Pad: X'00 00
InfoField_Length: X'00 00'
SIF information field:
NULL
72.2.4  SIF operation response
FC: X41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual from request SA)
SA: X'xx...xx' (6 octets) (Individual)
Frame_Class: X'03' (SIF operation)
Frame_Type: X'03' (Response)
Version_ID: X'00 01' (Constant)
Transaction_ID: X'xx ... xx' (4 octets) (Transaction_ID from request frame)

Station_ID:
Pad:
InfoField_Length:

SMT_Parameter
SMT_Parameter
SMT_Parameter

SMT_Parameter

SMT_Parameter

SMT ) Parameter

SMT_Parameter

o

XYY YY XX XX XX XX XX XX
X'00 00'
Variable

SIF Information Field:

X'00 04'
X'00 09'

X'00 OA'

X'00-0B'

X'00 oC'

X'00 oD

X'00 OE'

AVATaYaWaY il

(see11.2.4)
(see 7.1.2.5)

(MsgTimeStamp)

(MAC status — One parameter entry
per MAC physically present in
station)

(Port LEM status — one parameter
entry per Port physically present in
station)

(MAC frame count — one parameter
entry per MAC physically present in
station)

(MAC frame not copied count —
OPTIONAL one parameter entry
per MAC physically present in
station)

(MAC priority values — OPTIONAL
one parameter entry per MAC
physically present in station)

(Port EB status — OPTIONAL one
parameter entry per Port physically
present in station)

MDD +
SQIVIT T dAdlraltictel

SMT_Parameter
SMT_Parameter

7.2.3 ECHO Frame (ECF)

AN UU UT™
X'00 10'
X'10 35’

(rV‘icll quabtulcl flC:d - UP

(User Field)

(Set Count — OPTIONAL, but
mandatory if parameter
management set is supported, ref.
fddiSMTSetCount)

The SMT Echo frames (ECF) are defined for SMT-to-SMT loopback testing on an
FDDI ring using the ECHO protocol (see 8.6). The SMT ECHO frames may contain
any amount up to the maximum frame size supported by ISO/IEC 9314 (see 7.1.2.5)
of implementation-specific Echo Data. Potential uses for these frames include
confirming that a station's Port, MAC, and SMT are operational, and testing for data—
sensitive network failures by placing suspect data patterns in the ECHO data field.
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7.2.3.1 Echo request frame OPTIONAL
FC: X4F' (NSA)
or X'41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Broadcast, Group, or Individual)
SA: X'xx...xx' (6 octets) (Individual)
Frame_Class: X'04' (ECF)
Frame_Type: X'02' (Request)
Version_ID: X'00 01' (Constant)
Transaction_ID: X'xx ... xx' (4 octets) (Source station defined)
Station ID: _ X'VY VY XX XX XX XX XX XX' _(see 7.1.2.4)
Pad: X'00 00
InfoField_Length: Variable (see 7.1.2.5)
ECF information field:
SMT_Parameter X'00 11' (Echo Data)
712.3.2 Echo response frame
FC: X41 (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual from requést SA)
SA: X'xx ... xx' (6 octets) (Individual)
Frame_Class: X'04' (ECF)
Frame_Type: X'03' (Response)
Version_ID: X'00 01' (Constant)
Transaction_ID: X'xx ... xx' (4 octets) (Transaction_ID from request frame)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see-.1.2.4)
Pad: X'00 00
InfoField_Length: Variable (see 7.1.2.5)

SMT_Parameter

7R.4.1

FC:

DA:

Sk
Frame_Class:
Frame Type:
Version_ID:
Transaction_ID:
Station_ID:

Pad:
IhfoField_Length:

RAF information field:

SMT_Parameter X'00 15'

ECF Information Field:

X'00 11

7]2.4 Resource Allocation Frame (RAF) OPTIONAL

Resource Allocation Frames are defined to support a variety of network policies for allocation of
rgsources. In this specification, the only identified resource is synchronous bandwidth (see 8.7).

(Echo Data)

SBA resource allocation requést frame OPTIONAL

X'41: (SMT Info)

X'XX ... XX' (6 octets) (Broadcast, Group, or Individual)
X'XX ... XX' (6 octets) (Individual)

X'05' (RAF)

X'02' (Request)

X'00 02' (This International Standard)

X'XX ... XX' (4 octets)
X'YY YY XX XX XX XX XX XX'
X'00 00

Variable

(Source station defined)
(see 7.1.2.4)

(see 7.1.2.5)

(Resource type — indicates synchronous

bandwidth)

SMT_Parameter X'00 16'
SBA command value of X'00 00 00 01'
SMT_Parameter X'32 OB'
SMT_Parameter X'00 17

SMT_Parameter X'00 18'

SMT_Parameter X'32 OF'

(SBA command)

(Request Allocation)

(Path Type — Path requesting allocation,
fddiPATHIndex)

(SBA payload request — signed number
specifying the amount of allocation or
deallocation)

(SBA overhead request — signed number
specifying the amount of allocation or
deallocation)

(Current SBA payload for this Path,
fddiPATHSbaPayload)
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(Current SBA overhead for this Path,
fddiPATHSbaOverhead)

(Allocation address - individual or group
address responsible for the allocation, default =
SA of the request)

(Category - of the allocation)

(Max T_Neg - longest T_Neg acceptable for the
request)

(Min segment - minimum segment size)

2.4.2

Transaction_ID:

SBA command value or X'00 00 00 UZ2° (Keport Allocation)
No additional parameters.
SBA command value of X'00 00 00 03' (Change Allocation)

SMT_Parameter X'32 OB'
SMT_Parameter X'32 OF'
SMT_Parameter X'32 10'

SMT_Parameter X'00 1A'

SBA resource allocation response frame OPTIONAL

FC: X41'

DA: X'xx ... xx' (6 octets)
SA: X'xx ... xx' (6 octets)

Frame_Class: X'05'
Frame_Type: X'03'
Version_ID: X'00 02'

Pad: X'00 00

InfoField_Length: Variable
RAF information field:

SMT_Parameter . X'00 15'

SMT_Parameter X'00 16'

SBA command value of X'00 00 00 01'

SMT - Parameter X'00 12'
SMT_Parameter X'32 OB’

SMT_Parameter X'32 OF'
SMT_Parameter X'32 10'

SMT Parameter X'0019'

X'XX ... XX' (4 octets)
Station_ID:  X'yy yy XX XX XX XX XX Xx' (see 7.1.2.4)

(Path Type — Path on which change is
requested, fddiPATHIndex)

(New current SBA payload for thisBath,
fddiPATHSbaPayload)

(New current SBA overhead for this Path,
fddiPATHSbaOverhead)

(Category - of the allocatienfor the change. A
value of zero is not category specific.)

(SMT.Info)

(Individual from request SA)
(Individual)

(RAF)

(Response)

(This International Standard)
(From request)

(see 7.1.2.5)

(Resource type — indicates synchronous
bandwidth)
(SBA command — from request SBA command)

(Request Allocation)

(Reason code)

(Path type — Path requesting allocation,
fddiPATHIndex)

(Current SBA payload for this Path,
fddiPATHSbaPayload,)

(Current SBA overhead for this Path,
fddiPATHSbaOverhead)

(Allnr‘minn address - from the rpququ)

SMT:Parameter X'00 1A
SMT_Parameter X'00 1D’

SBA command value of X'00 00 00 02'

SMT_Parameter X'32 OB’
SMT_Parameter X'32 OF'

SMT_Parameter X'32 10'

SMT_Parameter X'32 OB'

(Category - from the request)
(SBA allocatable — maximum amount
management process has left to allocate)

(Report Allocation)

(Path type — Primary Path, fddiPATHIndex)
(Current SBA payload for the Primary Path,
fddiPATHSbaPayload)

(Current SBA overhead for the Primary Path,
fddiPATHSbaOverhead)

(Path type — OPTIONAL for the Secondary
Path, fddiPATHIndex)
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SMT_Parameter X'32 OF' (Current SBA payload— OPTIONAL for the
Secondary Path, fddiPATHSbaPayload)

SMT_Parameter X'32 10' (Current SBA overhead — OPTIONAL for the
Secondary Path, fddiPATHSbaOverhead)

SBA command value of X'00 00 00 03' (Change Allocation)
SMT_Parameter X'32 OB (Path type — from the request, fddiPATHIndex)
SMT_Parameter X'32 OF'  (Current SBA payload — after the change,
fddiPATHSbaPayload)
SMT_Parameter X'32 10' (Current SBA overhead — after the change,
TadIPATHSbaOverhead)
SMT_Parameter X'00 1A'  (Category - from the request)

\‘

2.5 Request Denied Frame (RDF)

Tlhe Request Denied Frame is defined for notification of SMT request frame format and pretocol error
(see clause 8).
FC: X'41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual from request SA)
SA: XXX ... xX' (6 octets) (Individual)
Frame_Class: X'06' (RDF)
Frame_Type: X'03' (Response)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... xx' (4 octets) (Transaction_ID from request frame)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see711.2.4)
Pad: X'00 00'
InfoField_Length: Variable (see 7.1.2.5)
RDF information field:
SMT_Parameter X'00 12' (Reason Code)
SMT_Parameter X'00 14 (SMT Supported Versions —

OPTIONAL but mandatory when
reason code is 'frame version not
supported’)

SMT_Parameter X'00 13’ (Rejected frame beginning —
OPTIONAL but mandatory when
reason code is 'frame version not
supported’)

7]2.6 Extended Service-Frame (ESF) OPTIONAL

The Extended Service Frame (ESF) is defined for extending and exercising new SMT services. The
protocol for the ESF isdefined by the owner of the ESF_ID (see 8.8).

FC: X4F' (NSA)
or X'41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Broadcast, Group, or Individual)
SA: X'xx ... xx' (6 octets) (Individual)
Frame_Class: X'FF' (ESF)
Frame_Type: X'01' (Announcement)
or X'02' (Request)
or X'03' (Response)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... xX' (4 octets) (Announcement: Source station
defined

Request: Source station defined
Response: Transaction_ID from
request frame)
Station_ID:  X'yy yy XX XX XX XX XX XxX' (see 7.1.2.4)
Pad: X'00 00
InfoField_Length: Variable (see 7.1.2.5)

7
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ESF Information Field:
SMT_Parameter X'FF FF' (ESF_ID, the ESF Identification
Code —

Shall be first in the info field.)

(Any number of other parameters.
The meaning of these parameters

depends on the ESF_ID value.)

SMT_Parameter X'xx xx'

7.2.7 Status Report Frame (SRF)

The Status Report Frame is used by a station to announce Station Status which may be of interest to a
mianager of an FDDI ring using the Status Report protocol (see 8.3).

FC: X'41' (SMT Info)
DA: SMT-SRF-DA (SRF multicast address)
SA: X'xX ... xx' (6 octets) (Individual)
Frame_Class: X'07' (Status report)
Frame_Type: X'01' (Announcement)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... xx' (4 octets) (Source station defined)

Station_ID:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad: X'00 00'
InfoField_Length: Variable (see 7.1.2,5)

SRF Information Field:
SMT_Parameter X'10 33'
SMT_Parameter X'10 34

(fddiSMT TimeStamp)

(TransitionTimeStamp;
fddiSMTTransitionTimeStamp)

(Event or condition as specified in
SRF protocol (see 8.3). There may
be multiple parameters
corresponding to events and
conditions.)

SMT_Parameter X'xx xx'

PMF information field:

SMT_Parameter

X'XX XX'

7]2.8 Parameter Management Frames(PMF)
Parameter Management Frames provide the means for remote access to station attributes via the
Parameter Management protocol (see 8:4). The Parameter Management protocol operates on all SMT
Management Information Base (MIB) attributes.
712.8.1 PMF Get request frame OPTIONAL
FC: X4F' (NSA)
or X'41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Broadcast, Group, or Individual)
SA: X'xx...xx' (6 octets) (Individual)
Frame_Class: X'08' (PMF Get)
Frame_Type: X'02' (Request)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... Xx' (4 octets) (Source station defined)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad: X'00 00'
InfoField_Length: Variable (see 7.1.2.5)

(Including the Parameter_Type,
Parameter_Length and
Resource_Index, if appropriate, of
the requested parameter. The
Parameter_Value field may be
omitted (see 7.1.3). There may be
multiple SMT_Parameters.)
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7.2.8.2 PMF Get response frame
FC: X4l (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual from request SA)
SA: XXX ...xx' (6 octets) (Individual)
Frame_Class: X'08' (PMF Get)
Frame_Type: X'03' (Response)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... xx' (4 octets) (Transaction_ID from request frame)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad—Xx'06-06"
InfoField_Length: Variable (see 7.1.2.5)

PMF information field:

code is not Success.

SMT_Parameter X'00 12' (Reason code)

SMT_Parameter X'10 33' (fddiSMTTimeStamp)

SMT_Parameter X'10 35' (SetCount current value
(fddiSMTSetCount). OPTIONAL
Included if PMF Set-protocol is
implemented. )

SMT_Parameter X'10 36' (LastSetStationlD
(fddiSMTLastSetStationID).
OPTIONAL\Included if PMF Set
protocolds implemented. )

SMT_Parameter X'xx xx' (Requested SMT_Parameter with

the'current value (see 7.1.3).
There may be multiple
SMT_Parameters.

Note that some or all of the requested SMT_Parameter(s) may be omitted if the reason

712.8.3 PMF Set request frame OPTIONAL
FC: X41' (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual)
SA: X'xx ... XX' (6 octets) (Individual)
Frame_Class: X'09' (PMF Set Frame)
Frame_Type: X'02' (Request)
Version_ID:<-X'00 02' (This International Standard)
Transaction_ID:J X'xx ... Xx' (4 octets) (Source station defined)
Station NB:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad: X'00 00'
InfoField. kength: Variable (see 7.1.2.5)

PMF infermation field:

SMIT” Parameter X'00 21' (Authorization OPTIONAL)
SMT_Parameter X'10 35' (SetCount OPTIONAL, see 8.4.1.1)
SMT_Parameter X'xx xx' (The target attribute, including the

desired value. One permitted per
PMF Set request.)

7.2 84— PiMiFSetTesporse frame OPTTONAL

FC: X41 (SMT Info)
DA: X'xx ... xx' (6 octets) (Individual from request SA)
SA: X'xx ...xx' (6 octets) (Individual)
Frame_Class: X'09' (PMF Set Frame)
Frame_Type: X'03' (Response)
Version_ID: X'00 02' (This International Standard)
Transaction_ID: X'xx ... xx' (4 octets) (From request frame)
Station_ID:  X'yy yy XX XX XX XX XX XX' (see 7.1.2.4)
Pad: X'00 00
InfoField_Length: Variable (see 7.1.2.5)

PMF Information Field:
SMT_Parameter X'00 12'
SMT_Parameter X'10 33'

(Reason code)
(fddiSMTTimeStamp)
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The SMT_Parameters with Parameter_Type encodings X'00 xx' specified in the SMT frames (see 7.2
afe described here in more detail. SMT_Parameters with encodings of X'yy xx' where 'yy' is not-'00"
alle described in the MIB (see 6.4). Some of the X'00 xx' parameters are derived from MIB attributes.
For these, a reference to the MIB attribute is given. Other X'00 xx' parameters do not map teyany MIH
ributes. The encoding and descriptions are given in this subclause.

a
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SMT_Parameter X'10 35'
SMT_Parameter X'10 36'

SMT_Parameter X'xx xx'

(New SetCount, fddiSMTSetCount)

(LastSetStationlID, -
fddiSMTLastSetStationID)

(The new value of the target
attribute)

Note that the last SMT_Parameter may optionally be omitted for reason codes other than
Success and BadSetCount, and for Actions (see 6.4.5.5).

.3 SMT_Parameters

3.1 General parameters

3.1.1  Upstream Neighbour Address (UNA)

Parameter_Type X'00 01"
Parameter_Length X'00 08'
Parameter_Value

Pad X'00 00

UNA X'XX ... XX' (6 octets)
Reference UNA: fddiMACUpstreamNbr

[3.1.2  Station descriptor

Parameter_Type X'00 02'
Parameter_Length X'00 04'
Parameter_Value

NodeClass X'00'

or X'01'

Mac_Ct X'00'-X'FF'

NonMaster_Ct X'00'-X'02'

Master_Ct X00'-X'FF

Ct).

B.1.3 Station state

NOTE 9 — WHhen one or more Ports or MACs physically instantiated in the MIB are not
physically présent, the Mac_Ct, NonMaster_Ct and Master_Ct will differ from the
correspaonding MIB attributes (fddiSMTMAC-Ct, fddiSMTNonMaster—Ct and fddiSMTMaster—

~

(Individual address)

(Station = an FDDI node with no M Ports)
(Concentrator=an FDDI node with M Ports)
(The number of MACs physically present in th
station.)

(The number of A, B and S Ports physically
present in the station.)

(The number of M Ports physically present in
the station.)

[¢]

Parameter_Type X'00 03'
Parameter_Length X'00 04
Parameter Value
Pad X'00 00'
Topology X'xx' (The following bits are set to indicate one or a
combination of station topology conditions:)
bit 0: Peer Wrap : set when the station is in a
peer wrap condition (see
fddiSMTPeerWrapFlag).
bit 1: Unattached Concentrator: set when a
concentrator has no active A, B, or S
Port
bit 2: Twisted Ring: set when an A—A connection
is detected in the station
bit 3: Twisted Ring: set when a B-B connection is

detected in the station

9314-6 © ISO/IEC:1998(E)
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bit 4: Rooted Station: set when the station does
not have an active A, B or S Port in
tree mode
bit 5: Status reporting: set if SRF protocol is
enabled (fddiSMTStatRptPolicy)
bit 6: Synchronous service: set if the
synchronous bandwidth allocation is
greater than zero for any Path
(fddiPATHSbaOverhead)
DuplAddress X'xx' (The following bits are set to indicate one or a
combination of duplicate address condiions;)
bit O: My duplicate: the value of fddiMACDAQOFIdg
for this MAC)
bit 1: My UNA duplicate: the value of

to the trunk ring.

7.3.1.4 MsgTimeStamp

Parameter_Type X'00 04
Parameter_Length X'00 08
Parameter_Value

The topology bits of the station state SMT_Parameter in the Neighbour Information Frames provide
nformation that allows any station on the ring to infer the global topology of the ring{JIf-a station
observes any NIF with the Peer Wrap condition bit set, it may infer that the networkjis wrapped on the
triink ring. If a station observes any NIF with the Unattached Concentrator bit:s€t; it may infer that the
network is comprised of a single tree with no trunk ring. Similarly, observing any NIF with a Twisted
R|ng bit set means that the primary and secondary rings have been crossed on the trunk ring.
Opserving any NIF with the Rooted Station bit set means that this ring eannot be part of a Master-
Slave loop because at least one station or concentrator on the ring/s either unattached or is attached

MsgTimeStamp X'xX ... XX' (8 octets)

fddiMACUNDA_Flag for.this MAC)

Reference MsgTimeStamp: fddiSMTTimeStamp
783.1.5 Station policies

Parameter_Type X'00 05'

Parameter_Length X'00 04!

Parameter_Value

ConfigPolicy XXX XX (fddiSMTConfigPolicy)
pit O: configurationhold
ConnectionPolicy-, . X'xx xx' (A bit string, each appropriate bit is set)

bit O: rejectA-A
bit 1. rejectB-B
bit 2: rejectS-S
bit 3: rejectA—-M
bit 4: rejectB—M
bit 5: rejectA-S
bit 6: rejectB-S
bit 7: rejectA-B
bit 8: rnjinr\fR A
bit 9: rejectS—A
bit 10: rejectS—-B
bit 11; rejectS—M
bit 12; rejectM-A
bit 13: rejectM—-B
bit 14 rejectM-S
bit 15: rejectM—M

Reference ConfigPolicy: fddiSMTConfigPolicy

ConnectionPolicy:

fddiSMTConnectionPolicy
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7.3.1.6  Path latency contribution/per ring OPTIONAL

Parameter_Type X'00 06'
Parameter_Length X'00 08
Parameter_Value
PORTOutIindex XXX Xx' (Ring is identified by Output Port index)
PathLatencyRingl  X'xx xx' (In octets)
PORTOutIndex XXX XX' (Dual attach)
or X'00 00' (Single attach)
PathLatencyRing2  X'xx xx' (Dual attach)
or-X06-66" (Smgte—attach)

NOTE 10 — This is the latency contribution of the Paths within the station. Itis not a MIB
attribute and is optional. The latency is given in octet units. The Port indices are those used
to form the Path descriptor SMT_Parameter, X'00 08', that is described below.

783.1.7 MAC neighbours

Parameter_Type X'00 07
Parameter_Length X'00 10
Parameter_Value
MIB_Index X'Xx Xx' (Value of fddiMACIrdex)
MAC_Index XXX XX' (See Path descriptor for MAC_Index definitior|)
UNA X'XX ... XX' (6 octets) (Individual address)
DNA X'XX ... xX' (6 octets) (Individual address)
Reference MAC_Index: As used in the Path\Descriptor SMT_Parameter X'00 08

UNA: fddiMACUpstreamNbr
DNA: fddiMACDownstreamNbr

7.3.1.8 Path descriptor

Parameter_Type X'00 08
Parameter_Length variable — 8 octets per Port, 8 octets per MAC
Parameter_Value
Port records:
One per Port physically present in station, ordered by Port resource index.
MIB_Index X'xx xx' (Value of fddiPORTIndex)
PortType X'00' (A)
orX'01' (B)
on X'02' (S)
or X'03' (M)
ConnectState X'00' (Disabled)
or X'01' (Connecting)
or X'02' (Standby)
or X'03' (Active)
Rema@tePORTType X'00' (A)
or X'01' (B)
or X'02' (S)
or X'03' (M)
or X'04' (Unknown)
RemoteMAC X'00' (None present)
or X'01' (Remote MAC indicated)
ConResourcelndex X'00 01'— X'FF FF' (Index (connection) of Port or MAC on Path)
MAC records:
One per MAC physically present in station, ordered by MAC resource index.
MAC_Addr XXX XX XX XX XX XX' (MAC address associated with the resource
index)
ConResourcelndex X'00 01' — X'FF FF' (Index (connection) of Port or MAC)
Reference PortType: fddiPORTMyType
ConnectState: fddiPORTConnectState

RemotePortType: fddiPORTNeighbourType
RemoteMAC: fddiPORTMACIndicated.r-val9
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A station's topology (the internal arrangement of its MAC and Port components) is represented by a
matrix as shown in table 2.

Table 2 — Station topology matrix

Path INPUTS
Descriptor 1:Portl | 2:Port2 | 3:Port3 | 4:Port4 | 5:Macl | 6:Mac2 | 7:Mac3
@) TPorT 0 0 0 0 0 T 0
U 2:Port2 0 0 0 0 1 0 0
T 3:Port3 0 0 0 0 0 0 1
P 4:Port4 1 0 0 0 0 0 0
U 5:Macl 0 0 0 1 0 0 0
T 6:Mac?2 0 1 0 0 0 0 0
S 7:Mac3 0 0 1 0 0 0 0

The OUTPUT of a MAC is its PH_DATA.request interface, thedNPUT of a MAC is its
PH_DATA.indication interface. The OUTPUT of a PHY is its\sRH_DATA.indication interface, the INPU
offa PHY is its PH_DATA.request interface. The matrix specifies the connections of OUTPUTS (rowsg
tol INPUTS (columns). For example, in the matrix showt¥in table 2, the OUTPUT of Port2 is connectg
to the input of Macl. Legal FDDI station topologies may have at most one non-zero entry per row or
cglumn.

a~ g

Alconvention has been chosen for the SMT configuration response frame that orders the rows of the
mitrix by the Ports and then the MACs. A Rort or MAC record, respectively, is associated with each
rgw. Within these records, a connected fesource (ConResource Index) identifies the non-zero entry
for that row. This (ConResourcelndex).may be that of a MAC or of a Port.

All physically present MAC and Rort.entities regardless of connect state are represented in the Path
descriptor. The encoding of thei€onResourcelndex is as follows: for a Port or a MAC that is not part
oflany token Path, the ConResourcelndex is that of the entity itself, for a Port or a MAC that is part of
an active token Path, the-ConResourcelndex is that of the next active downstream entity in the token
hth.

P

Alsequential indexingis used to label the Ports (the range is 1 to nwhere n is the number of Ports
physically present.yand the MACs (the range for the MAC indices is n+ 1 to n+ m, where mis the
ndmber of MACS physically present). The indices are associated with physical components, and shall
only vary whén Ports or MACs are physically added or removed from the station. This index
assignmeéntis different from the indexing used to identify the Port and MAC object instances in the
MIB.ATHe Path Descriptor/SIF frame indices are consecutive with the MAC indices beginning at the
lagt-Port index plus one. The Port and MAC MIB identifiers are independent of this scheme.

A possible indexing scheme could be constructed as follows: If a station supports a dual attachment
connection, the Port entity that is associated with (via PMD) the MIC that contains Primary In can be
designated Portl (index=1). The other Port of the dual attachment connection can be designated
Port2 (index=2). Additional Ports in that station (concentrator) can be numbered sequentially in the
order of token flow through those Ports, Port 3 (index=3), Port4 (index=4), etc. MAC entities can also
be assigned identifiers sequentially, starting with the MAC(s) associated with the dual attachment
connection (i.e. Macl (index =5), Mac?2 (index=6), Mac3 (index=7), etc.).

It is an implementation issue as to how the indices are assigned within the guidelines given above.
The mapping between the Path Descriptor Index and the MIB fddiMACIndex or fddiPORTIndex is
supplied within the parameters contained in the SIF frames. It can be used to relate the information
contained in the SIFs to the appropriate MIB object.
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One SMT_Parameter entry per MAC being reported. All MACs in a station shall be reported.

Parameter_Type X' 00 09
Parameter_Length

Parameter_Value

X'00 28' octets

MIB_Index X'xx xx' (Value of fddiMACIndex)

MAC _Index XXX xx'

T _Req X'XX ... XX' (4 octets)

T _Neg X'XX ... XX' (4 octets)

T Max X'xX ... XX' (4 octets)

TVXValue X'xX ... xX' (4 octets)

T Min X'xX ... xX' (4 octets)

SBA X'XX ... XX' (4 octets)

Frame_Ct X'xX ... xX' (4 octets)

Error_Ct X'xX ... XX' (4 octets)

Lost_Ct X'xXX ... XX' (4 octets)

Reference MAC_Index: As in the PathDescriptor SMT_Parameter X'00 08'

T _Req: fddiMACT-Req
T _Neg: fddiMACT-Neg
T _Max: fddiMACT—-Max
TVXValue: fddiMACTVXValue
T_Min see MAC
SBA: fddiPATHSbaPayload
Frame_Ct: fddiMACFrame=Ct
Error_Ct: fddiMACError~Ct
Lost_Ct: fddiMAGLost_Ct

Lem_Reject .Gt

Lem_Ct
Reference PORT_Index:
Ler_Cutoff:
Ler_Alarm:

Ler_Estimate:
Lem_Reject Ct:

7.3.1.10 Port Link Error Rate Monitoring (LER) status

Parameter_Type X'00 OA'

Parameter_Length X'00 10

Parameter_Value
MIB_Index XXX XX (Value of fddiPORTIndex)
PORT _Index X'00 02“X'FF FF'
Pad X00:
Ler_Cutoff X'04'-X'0F' Default X'07"
Ler_Alarm X'04'-X'OF' Default X'08'
Ler_Estimate X'04'-X'0OF'

X'00 00 00 00'-X'FF FF FF FF'
X'00 00 00 00'-X'FF FF FF FF'

As in the PathDescriptor SMT_Parameter X'00 08'
fddiPORTLer—Cutoff

fddiPORTLer—Alarm

fddiPORTLer—Estimate

fddiPORTLem—Reject—Ct

Lem_Ct:
7.3.1.11 MAC frame counters

Parameter_Type X'00 OB
Parameter_Length X'00 OC'
Parameter_Value
MIB_Index XXX xx'
MAC_Index XXX xx'
Copied_Ct
Transmit_Ct
Reference MAC _Index:
Copied_Ct:
Transmit_Ct:

fddiPORTLem-Ct

(Value of fddiMACIndex)

X'XX ... XX' (4 octets)
X'XX ... XX' (4 octets)

As in the PathDescriptor SMT_Parameter X'00 08'

fddiMACCopied_Ct
fddiMACTransmit—Ct

9314-6 © ISO/IEC:1998(E)
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7.3.1.12 MAC frame not copied count OPTIONAL

Parameter_Type X'00 oC'
Parameter_Length X'00 08
Parameter_Value
MIB_Index X'xx xx' (Value of fddiMACIndex)
MAC _Index XXX xx'
NotCopied_Ct X'xX ... xX' (4 octets)
Reference MAC_Index: As in the PathDescriptor SMT_Parameter X'00 08'
NotCopied_Ct: fddiMACNotCopied—Ct
7.3.1.13 MAC priority values OPTIONAL
Parameter_Type X'00 OD'
Parameter_Length X'00 20
Parameter_Value
MIB_Index X'xx xx' (Value of fddiMACIndex)
MAC _Index XXX xx'
T_Pri0 X'XX ... XX' (4 octets)
T Pril X'XX ... XX' (4 octets)
T_Pri2 X'XX ... XX' (4 octets)
T_Pri3 X'XX ... XX' (4 octets)
T_Pri4 X'XX ... XX' (4 octets)
T_Pri5 X'XX ... XX' (4 octets)
T_Pri6 X'XX ... XX' (4 octets)
Reference MAC_Index: As in the PathDesgriptor SMT_Parameter X'00 08'
T_Pri(n): fddiMACT—Pri(R)
7.3.1.14 Port EB (Elasticity Buffer) status OPTIONAL
Parameter_Type X'00 OE!'
Parameter_Length X'00 08
Parameter_Value
MIB_Index X'xx xx' (Value of fddiPORTIndex)
PORT_Index X'00 00' — X'FEFF'
EbErrorCt X'00 00 0000 — X'FF FF FF FF'
Reference PORT_Index: As in the PathDescriptor SMT_Parameter X'00 08'
EbErrorCt; fddiPORTEBError-Ct.
73.1.15 Manufacturer field \OPTIONAL
Parameter_Type X'00 OF'
Parameter_Length X'00 20'
Parameter_Value
manuf_QUI XXX XX XX' (the manufacturer's Organizationally Unique
Identifier from IEEE, with I/G bit zero)
manuf data X'xX ... xX' (29 octets) (manufacturer defined data)
Reference manuf_OUI,
manuf_data: fddiSMTManufacturerData
78146 User field
Parameter_Type X'00 10'
Parameter_Length X'00 20
Parameter_Value
user_data XXX ... XX' (32 octets)
Reference user_data: fddiSMTUserData
7.3.1.17 ECHO data
Parameter_Type X'00 11
Parameter_Length X'00 00" - X'11 66'

Parameter_Value
echo_data user defined
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7.3.1.18 Reason code

Parameter_Type X'00 12'

Parameter_Length X'00 04

Parameter_Value

reason
X'00 00 00 01" (FrameClassNotSupported)
or X'00 00 00 02' (FrameVersionNotSupported)
or X'00 00 00 03' (Success)
or X'00 00 00 04' (BadSetCount)
or X'00 00 00 05' (lllegalOperation)
or X'00 00 00 06' (NoParameter)
or X'00 00 00 08' (OutOfRange)
or X'00 00 00 09' (NotAuthorized)
or X'00 00 00 0A' (LengthError)
or X'00 00 00 OB’ (FrameTooLong)
or X'00 00 00 OD' (SBADenied)
7.3.1.19 Rejected frame beginning

Parameter_Type X'00 13

Parameter_Length Variable

Parameter_Value

Pad X'00 00 00

rejected_frame_beginning (First n octets ‘of the rejected frame. This shal

begin with-the MAC FC field. The

rejected) frame_beginning field shall be
truncated, if necessary, to fit in a maximum
length SMT frame or to assure that the
SMT_Parameter is a multiple of four bytes in

length.)
7.3.1.20 SMT supported versions
Parameter_Type X'00 14
Parameter_Length Variable (length-shall be a multiple of 4)
Parameter_Value
pad X'00 00!
numVersions X'01'—X'FF' (the number of versions that are supported by

the station)
indexOpVersion X'01'— X 'FF'

Version (1) X'00 00'-X 'FF FF' (first of a contiguous list of supported
versions..note that the list may contain only one
element)

Version (n) X'00 00'-X 'FF FF' (last supported version)

Pad Null or X'00 00' (shall pad at end if there are an odd number of
versions)

Reference numvVersions: can be derived from the MIB by subtracting

fddiSMTLoVersionld from fddiSMTHiVersionld
and adding one

ndexOn\aersion: the index or nointer tao-the onerational version-in
- 1

g L
the list of versions that follows in the frame.
7.3.1.21 Resource type OPTIONAL

Parameter_Type X'00 15
Parameter_Length X'00 04
Parameter_Value
ResourceType X'00 00 00 01 (Synchronous bandwidth)
7.3.1.22 SBA command OPTIONAL
Parameter_Type X'00 16'
Parameter_Length X'00 04

Parameter_Value
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SbaCommand

Parameter_Type

—-101 -

X'00 00 00 01

or X'00 00 00 02'

or X'00 00 00 03'

7.3.1.23 SBA payload request OPTIONAL

X'00 17

(Request Allocation — requests allocation of
synchronous bandwidth))

(Report Allocation — causes reporting of current
synchronous bandwidth allocation)

(Change Allocation — forces a station using
synchronous bandwidth to change its current
allocation)

—Parameter—tength

Parameter_Value
ShaRequest

Parameter_Type

Parameter_Length

Parameter_Value
SbaOverheadReq

Parameter_Type
Parameter_Length
Parameter_Value
Pad
ShaAllocationAddr

Parameter_Type

Parameter_Length

Parameter_Value
Category

Parameter_Type

Parameter_Length

Parameter_Value
MaxTneg

Parameter_Type

NIAA-O-4L
N UU U5

X'XX ... XX' (4 octets)

[3.1.24 SBA overhead request OPTIONAL

X'00 18’
X'00 04'

X'XX ... XX' (4 octets)

B3.1.25 SBA allocation address OPTIONAL

X'00 19'
X'00 08

X'00 00'
X'xX ... XX' (6 octets)

13.1.26 SBA category OPTIONAL

X'00 1A'
X'00 04'

X'00 00 00.00'
or X'00,00 00 01'
or X'xx ... Xx' (4 octets)

B.1.27 Maximum T_Neg. OPTIONAL

X'00 1B’
X'00 04'

X'XX ... XX' (4 octets)

13.1.28( "Minimum SBA segment size OPTIONAL

X'00 1C'

(Synchronous bandwidth requested for data
transmission measured in bytes per125-us)

(Synchronous bandwidthrequested for
overhead measuredi.n bytes per T_Neg)

(Allecation address - individual or group
address responsible for the allocation)

(Category not supported or not known)
(Static allocation)

(Allocator defined classification for the
bandwidth)

(The unsigned twos complement representation
for the longest T_Neg acceptable for the
requested synchronous service)

Parameter_Length
Parameter_Value
MinSegment

Parameter_Type

Parameter_Length

Parameter_Value
ShaAllocatable

X'00 04'

X'XX ... XX' (4 octets)

7.3.1.29 SBA allocatable OPTIONAL

X'00 1D
X'00 04'

X'XX ... XX' (4 octets)

(The smallest number of bytes per frame into
which the synchronous payload will be
segmented, default = 1)

(Synchronous bandwidth available for allocation
as reported by the management process. This
value is measured in bytes per maximum
T_Neg (see 7.3.1.27).)
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SMT provides a number of Frame-Based services and functions that may be used by higher-level
m|

The frame-based protocols defined in SMT provide the capabilities for the gathering of network
stptistics; the detection, isolation, and resolution of network-faults; and the tuning of FDDI configuratig
amd operational parameters to meet application performance and connectivity requirements.

8|1 Frame processing
Requirements that are common across SMI(frame protocols are described in this clause.

Received SMT frames that do not satisfy the validity criteria specified in 7.1.7 or the length criteria

s 33> ©
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.3.1.30 Authorization OPTIONAL
Parameter_Type X'00 21
Parameter_Length XXX XX' (User defined length. This shall be a multiple

4 octets to preserve 32-bit alignment)
Parameter_Value

of

Authorization XXX ... XX (User defined authorization field.)
.3.1.31 ESFID
Parameter_Type X'FF FF'
Parameter_Length X'00 08
Parameter_Value
Pad X'00 00
ESF_ID X'XX ... XX' (6 octets) (ESF identifier. An IEEE 48 bit assigned-ID.

The ESF ID shall come from the unigersally

administered part of the IEEE address space.
The I/G bit and the U/L bit of the 1EEE addres
shall be zero. The representation shall be the
MSB (most significant bit) FDDI-MAC order.)

Frame-based management protocols

anagement functions to gather information about and exercise control over the attached FDDI
etwork.

pecified in 7.1.2.5 shall not be processed by the SMT frame protocols.

1.1 Request-response protocols

number of the SMT frame protocols are request-response frame protocols. These protocols are
irried out between a single requester and one or more responders, depending on the addressing
ode of the request franie.

ith the exception-0fthe NIF request generated periodically by the Neighbour Notification protocol

ee 8.2) and the-RAF request generated for allocation of resourses, request frames are generated
ly at the request of a management agent process. These request frames may be generated at any

%e, and to.any destination or destinations. The ability of a station to generate such request frames i
t required.

hless otherwise specified in the individual protocol descriptions, the following rules apply to all SMT

o

=]

p

o €

guestTresponse assocations:

a) The Destination Address of the response shall be the Source Address of the
request.

b) The Source Address of the response shall be the fddiMACSMTAddress of the MAC
that received the request.

c) The response is transmitted on the Path on which the request was received.

d) The request is interpreted according to the rules of the Version ID indicated by the
request. If the indicated version is supported, the Version ID of the response shall be
the Version ID of the request.

e) The Transaction ID of the response shall be the Transaction ID of the request.
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f) Stations are required to respond to requests. Under 'zero-load' conditions, stations
shall respond within 30 s. 'Zero-load' conditions exist when a station has empty
transmit and receive queues, and when there is no network load except for the
request to which the station is responding. Under other load conditions a response
remains required, although no upper bound for the response time is specified.

For the purposes of the protocol descriptions, a frame that is queued for
transmission is considered transmitted by the sender of the frame. The frame may
be subsequently discarded before actual transmission occurs, due to errors,
exceptions, or fluctuations in the operation of the FDDI network.

Certain responses, specifically request denied frames and parameter management response frames,
include a reason code (see 7.3.1.18) that indicates the success or failure of the request. The definitiens
off specific reason codes, and the circumstances under which they are transmitted, are specified-as
part of the SMT frame protocols that use them.

hen a response is received by a requesting station, unless otherwise specified, the transaction ID O
response will typically be used to identify and notify the management agent process,that originate
request. The means by which this function is carried out are not specified.

O -h

8/1.2 Announcement protocols

Other SMT frame protocols, such as the status reporting protocol, are unacknowledged announcement
otocols.

When an announcement is received by a station, typically a management agent process will be
ngtified. The means by which this function is carried out are not-Specified.

8]/1.3 SMT header processing

SMT frames that meet the validity and length criteria shall be processed according to the SMT frame
ptiotocols described in this and subsequent subclauses: Initially, the SMT Header is examined to
identify the SMT frame protocol and version being;exercised. The SMT Header and the fields that
cgmprise it are described in 7.1.2.

The following subclauses identify exception‘conditions in SMT header processing. If any of these
conditions are satisfied, the action specified is performed, and processing of the frame is terminated.
mjore than one of the exception conditions are simultaneously satisfied, then the implementer may
choose which of the actions is performed. If none of the exceptions occur, frame processing proceeds
agcording to the protocol indicated. by the received frame class.

f

8{.3.1 Unsupported franie class

If the received frame class’is not supported, and the received frame type is 'Request,' then a request
denied frame with reasen code of 'FrameClassNotSupported' shall be sent in response. If the received
frame class is not'supported, and the received frame type is not 'Request,’ then the frame shall be
discarded.

81.3.2 Unsupported frame type

If the received frame type is undefined or not defined within the scope of the received frame class, thgn
thieframe shall be discarded.

8.1.3.3 Unsupported version ID

If the received Version ID is not supported, and the received frame type is 'Request,' then a request
denied frame with reason code of 'FrameVersionNotSupported' shall be sent in response. The version
ID of the request denied frame shall be the supported version ID that is numerically nearest to the
version ID of the request. If the received Version ID is not supported, and the received frame type is
not 'Request,’ then the frame shall be discarded.

8.1.34 Invalid InfoField length

If the received InfoField length is longer than the remaining frame INFO field, and the received frame
type is 'Request,’ then a request denied frame with reason code of ‘LengthError' may optionally be sent
in response. If the received InfoField length is longer than the remaining frame INFO field, and the
received frame type is not 'Request,' then the frame shall be discarded.
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If the received InfoField length is shorter than the remaining frame INFO field, then, at the
implementer's option, the frame may be further processed, up to the point indicated by the received
InfoField length. Alternatively, if the received frame type is 'Request,’ a request denied frame with
reason code of 'LengthError' may optionally be sent in response; otherwise, the frame shall be
discarded.

8.2 Neighbour Notification

This subclause describes the Neighbour Notification (NN) process to be employed on an operational
FDDI logical ring. This protocol complements the duplicate address detection function of Ring
Mianagement (RMT), which operates when the logical ring Is not operational.

Tihe Neighbour Notification protocol performs the following functions:

a) It determines a MAC's logical upstream neighbour address (UNA) and its logical
downstream neighbour address (DNA);

b) It detects a duplicated fddiIMACSMTAddress on an operational FDDI logical ring,
supplementing the duplicate address detection function provided by RMT when the
ring is not operational,

c) It generates a periodic frame handshake that verifies the operation of the local MAC
receive and transmit Paths, in the absence of any other traffic.

The protocol performs these functions by periodically initiating a request-response frame exchange
between a MAC and its nearest downstream neighbour. The framés used are the SMT Neighbour
Information Frames (see 7.2.1).

Tihe Neighbour Notification process is performed independently for each MAC in a station.

The Neighbour Notification process is required and supperts higher-level network management
functions. It facilitates the detection of, isolation of, andyecovery from network errors by supplying
each individual MAC with logical fault domain information. The neighbour information at each MAC
miay also be collected by a higher-level management function for the purpose of constructing and
verifying a logical ring map.

8{2.1 Neighbour information polling

In| addition to their application in the Neighbour Notification protocol, Neighbour Information Frames

(NIFs) may be used to retrieve neighbour information from any other station on an FDDI network. Th
neighbour information carried,ifiithe NIFs collected from all stations on an FDDI ring is sufficient for th
construction of a logical ring-map.

D

[}

Excluding the operation (0fithe Neighbour Notification process, a NIF request or NIF announcement
sent only at the requestiof a higher-level management entity. A station may issue NIF requests or NI
amnouncements at.any time and to any destination.

(7]

Spme of the parameters that are included in the NIFs are derived from the state of the MAC that
transmits the NIF. The fddiMACSMTAddress of this MAC appears as the Source Address of the NIF.

82.2, \Facilities

The-Neighbour Notification protocol is performed by two cooperating processes. The Neighbour
Notification transmitter is responsible for periodically issuing NIF request frames to the downstream
neighbour, and processing NIF response frames from the downstream neighbour. The NN receiver is
responsible for responding to NIF request frames from the upstream neighbour. There is one instance
of the NN transmitter and one instance of the NN receiver for each MAC in a station.

The Neighbour Notification protocol defines and makes use of the following variables, timers, and
signals. These facilities are used for maintaining state information, effecting state transitions, and
communicating results to other management entities.

8.2.2.1 Variables

A variable may take on one value from a limited set of allowable values. A flag, or Boolean variable,
may take on only two values, namely SET and CLEAR. Variables may be modified by state or
transition actions in the state machines. Variables may be tested by state actions or by transition
conditions. Variable values may be exported to other entities within or external to SMT.
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UNA

Old_UNA

DNA

—105 -

Upstream Neighbour Address. The UNA identifies the most-recently-
known upstream neighbour address. This variable is exported to
external management entities. If unknown, the UNA is reported as
SMT_Unknown_Address.

Old Upstream Neighbour Address. The UNA identifies the previously-
known upstream neighbour. This variable is exported to external
management entities. If unknown, the Old_UNA is reported as
SMT_Unknown_Address.

Downstream Neighbour Address. The DNA identifies the most-recently-

Old_DNA

Dup_Addr_Test

OPTION:

choice.

(FR_GOOD, Er=R)).
UNDA_Flag

NN_Transaction_ID

The value of Dup_Addr_Test may be setto Pass upon successful transmission and
reception of a self-addressed (DA = SA’= fddiMACSMTAddress) frame by a full-duplex
MAC implementation. If so, the frafne shall be an SMT frame (FC=X'41".. X'4F' (SMT))
and shall include the SMT header:™ The frame type and contents are the implementer's

This self-addressed frame:may be sent in addition to the NIF request frame specified in
Send_Actions below~Successful reception is defined as receipt of a self-addressed frame
that is identical to the transmitted frame, without receive errors (reception_status =

known downstream neighbour. This variable is exported to external
management entities. If unknown, the DNA is reported as
SMT_Unknown_Address.

Old Downstream Neighbour Address. The DNA identifies thg

previously-known downstream neighbour. This variable is_exported to
external management entities. If unknown, the Old_DNA is reported as
SMT_Unknown_Address.

A variable that indicates the current status of theduplicate address
detection function. It takes on the values:

None The duplicate address test has nat been completed.

Pass The duplicate address test‘has completed and
HAS NOT detected acduplicate address.
Fail The duplicate address test has completed and

HAS detected a-duplicate address.

The current value of DupAddr_Test is exported to other management
entities, including RMT and external management authorities.

Upstream neighbour duplicate address flag. This flag indicates that th
current upstream neighbour has detected itself to be a duplicate. The
default and initial value is Clear.

1%

The Transaction_ID currently in use by the Neighbour Notification
protocol. This value is the Transaction_ID for NIF request frames
transmitted by, and is the expected Transaction_ID for NIF response

£ H () ") Ack-Defbe e
TAITicsS TCLTIVEU Uy, T ININ U AarisSTTitteT Pgrottos.

Successive new NN_Transaction_IDs are generated at a defined time in
the Neighbour Notification protocol. A specific NN_Transaction_ID will
be re-used as the Transaction_ID in successive NIF request frames
until a NIF response frame with Transaction_ID matching
NN_Transaction_ID is received.

Successive values of NN_Transaction_ID shall be distinct (not required
across self-test or station initialization cycles) from each other and from
Transaction_IDs outstanding for NIF requests sent by SMT for other
purposes, but are otherwise the implementer's choice.
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Timer, Neighbour Notification. TNN is initialized and enabled at station
initialization. It runs continuously and repeatedly expires with a period
of T_Notify. Each expiration causes the signal TNN_expires to be
asserted. A single TNN timer, and therefore a single TNN_expires
signal, may be shared by all NN transmitter processes active in a
station.

TVU Timer, Valid Upstream Neighbour. This timer is reset on each reception
of a NIF request frame or NIF announcement frame from the upstream
neighbour. If it reaches the timeout value, T_NN_Out, the current UNA
is set to unknown.

TVD Timer, Valid Downstream Neighbour. This timer is reset on each

T_Notify

T_NN_Out

o]

2.2.4  Signals

TNN_expires

UNA_change

BNA change

80.2.3 Timer expiration values

Alsignal is an indication that.may cause a state change to occur.

reception of a NIF response frame from the downstream neighbour. [f|it
reaches the timeout value, T_NN_Out, the current DNA is set to
unknown.

>

The interval between successive iterations ofthe” Neighbour Notificatio
protocol. The nominal value of T_Notify may,vary over the range of 2
to 30 s, inclusive. It is recommended that the actual interval between
successive iterations be uniformly distributed over a range of +1 s abo{it
the nominal value, to minimize the-effects of the broadcast nature of the
NIF request

T_Notify Min=2's
T_Notify_ Max=30 s
T_Notify=30 s (default)

The maximum interval between successive NIF receptions from the
upstream and-downstream neighbours to maintain neighbour
information, validity.

T_NN~Qut>M_Max x T_Max + 2 x T_Notify_Max =228 s

"z

This signal is generated on each expiration of the free-running TNN
timer. This signal is consumed by the NN transmitter process and
triggers the transmission of the NIF request frame to the downstream
neighbour. A single TNN_expires signal may be shared by all active NN
transmitters in a station.

This signal is generated when a MAC UNA changes. The new addresp
is stored in UNA, and the previous address is stored in Old_UNA.

This signal is generated when a MAC DNA changes. The new addres

v)

[SStoTed T DNA, and the previous address 1S stored MmOt DINA

8.2.3 Neighbour Notification transmitter operation

The Neighbour Notification transmitter state diagram is depicted in figure 7 and associated footnotes.
The notation Fieldy used in the footnotes designates a frame field received by this MAC, and Fieldy

designates a frame field to be transmitted by this MAC.

8.2.3.1 State NTO:WAIT

The NN transmitter will be in the Wait state during the intervals between successive completed
Neighbour Notification protocol frame exchanges. The NN transmitter also enters this state anytime
the fddiMACSMTAddress changes.


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

9314-6 © ISO/IEC:1998(E) ~107 -

NT(n0): Address Change - A transition to the Wait state, from any NN transmitter state, occurs when
the fddiIMACSMTAddress changes. Dup_Addr_Test is reset to its initial value.

NT(01): TNN_expires AND SM_MA_Avail: If the TNN_expires signal is received and the ring to
which the MAC is attached is operational, the Send state is entered, and a NIF request frame will be
transmitted.

NT(00b): DupResponse: If a NIF response is received in the Wait state with reception_status
=(FR_GOOD, Er =R, Ar=S, Cr=R | S), this fddiMACSMTAddress is duplicated on the logical ring.
Dup_Addr_Test is set to Fail, the station state SMT_Parameter associated with this MAC is updated.

8232 Slale NT1L.SEND

The NN transmitter enters the Send state when the conditions to transmit a NIF request frame are’mg
Upon entry into the Send state a NIF request frame is generated and queued for transmission~\While
infthe Send state, the NN transmitter is awaiting a response to the transmitted NIF request.

—

N[r(10a): NormResponse - If a NIF response is received in the Send state with reception_status
=(FR_GOOD, Er =R, Ay =R, Cy =R | S) and Transaction_IDy = NN_Transaction_ID)this
fddiMACSMTAddress is not duplicated on the logical ring. Dup_Addr_Test is set(toyPass, the station
state SMT_Parameter associated with this MAC is updated, a new NN_Transagtioen_ID is generated,
and optionally, the SA; of the NIF response frame is recorded as this MAC's current DNA.

N[T(10b): DupResponse - If a NIF response is received in the Send state with reception_status
=(FR_GOOD, Er=R, Ar=S, Cy = R | 9), this fddiMACSMTAddress is_duplicated on the logical ring.
Dup_Addr_Test is set to Fall, the station state SMT_Parameter assaciated with this MAC is updated,
amd optionally, the stored DNA information for this MAC is invalidated.

N[(11): TNN_expires AND SM_MA_Avail - If the TNN_expires signal is received and the ring to
which the MAC is attached is operational, the Send state.is‘re-entered, and the NIF request frame wil
be retransmitted.

NTO:WAIT NT1:SEND

Send_Actions O

Address Change TNN_expires & SM_MA_Auvail
NT(nO) - g NT(01)
Reset_Actions [0

TNN_expires & SM_MA_Avalil

NT(11)

Norm_Response [J
k Sl NT(10a)
Pass_Actions[J

Dup_Response [
k P_esP NT(L0b)
Fail_Actions O

Dup_Response [0
Fail_Actions O

NT(00b)

I

Figure 7 — Neighbour Notification transmitter state diagram (Part 1 of 3)
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1. Norm_Response:
This condition is satisfied by receipt of a NIF Response frame (see 7.2.1.3)
(via SM_MA_UNITDATA.indication) with reception_status of (FR_GOOD, Er = R, Ar =
R, Cr=R | S), and frame contents:
FG =X'41' (SMT Info)
DA = This fddiMACSMTAddress

SMT HEADER
FrameClass = X'01' (NIF)

FrameType ; = X'03' (Response)
VersionID | =X'00 01' (Constant)
Transaction_ID = NN_Transaction_ID

Rcbvipl Uf Li Iib fl altic iII li 1T OC1 Il.lI LldlT VViliI li 1< bp\:t,iﬁcul IC\,CPL;UI _Status al I\JI
Transaction_ID = NN_Transaction_ID indicates that the fddiMACSMTAddress is not
duplicated.
2. Dup_Response:
This condition is satisfied by receipt of a NIF Response frame (see 7.2.1.3)
(via SM_MA_UNITDATA.indication) with reception_status of (FR_GOOD, Er = R, Ar =
S, Cr=R | S), and frame contents:
FGr =X'41' (SMT Info)
DAr = This fddiMACSMTAddress
SMT HEADER
FrameClass = X'01' (NIF)
FrameType ; = X'03' (Response)
VersionID | =X'00 01' (Constant)

Receipt of this frame in either the Send State or the Wait State with the
specified reception_status indicates that the fddiMACSMTAddress is duplicated.

3. Reset_Actions:
Dup_Addr_Test := None;
NN_Transaction_ID := New Transaction_|ID;
4. Send_Actions:
Queues a NIF Request (see 7.2.1.2) frame for transmission by this MAC with
asynchronous service (via SM_MA_UNITDATA.request).
The frame includes the following information:
FCx=X'4F' (SMT NSA)
DAx = X'FF FF FF FR'EF FF' (Broadcast)
SAx = This fddiMACSMTAddress
SMT HEADER
FrameClassx = X'01' (NIF)
FrameType x = X'02' (Request)
VersionID x = X'00 01' (Constant)
Transaction_ID ¢ = NN_Transaction_ID
StationID y = This SMTStationID
5.Pass_Actions:

Dup_Addr_Test :=\Pass;
NN_Transaction™ID := New Transaction_ID;

reset(TVD);
IF SA ¢ #DNA
THEN
BEGIN
IF DNA _ SMT_Unknown_Address
THEN OId_DNA := DNA;
DNA :=SA ;
SIGNAL DNA_Change
END
6. Fail_Actions:
Fest=taik
IF (SA  #DNA) AND ( Transaction ID r = NN_Transaction_ID)
THEN
BEGIN
IF DNA _ SMT_Unknown_Address
THEN OId_DNA := DNA;
DNA = SA r;
SIGNAL DNA_Change
END

Figure 7 — Neighbour Notification transmitter state diagram (Part 2 of 2)
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8.2.4 Neighbour Notification receiver operation

The Neighbour Notification receiver is described in pseudo-code as follows:

WHILE TRUE DO
BEGIN

IF NIF_Received [footnote ]1

THEN Respond_Actions  [footnote ] 2;
IF (TVU > T_NN_Out) AND (UNA _ SMT_Unknown_Address)
THEN
BEGIN
Old_UNA := UNA;
UNA := SMT_Unknown_Address;
SITGNAL UNA_Change,
CLEAR UNDA_Flag

END;
IF (TVD > T_NN_Out) AND (DNA _ SMT_Unknown_Address)
THEN

BEGIN
Old_DNA := DNA;
DNA := SMT_Unknown_Address;
SIGNAL DNA_Change

END

END

The following footnotes are associated with Neighbour Notification receiver operation.

1. NIF_Received:
This condition is satisfied by receipt of a NIF Announcement (see 7.2.1.1) ‘er.a
NIF Request (see 7.2.1.2) frame (via SM_MA_UNITDATA.indication) with
reception_status of (FR_GOOD, E r=R, A (=R, C [ =R), and framie contents:
FCr =X'4F' {SMT NSA}
DA =X'FF FF FF FF FF FF' {Broadcast}
SMT HEADER
FrameClass = X'01' {NIF}
FrameType ; = X'01' (Announcement) | X'02' {Request}
VersionID | =X'00 01' {constant}

This reception_status and frame contents indicate that the sender of the frame
is this MAC's upstream neighbour.

2. Respond_Actions:

RESET TVU,
IFSA ¢ #UNA
THEN
BEGIN
IF UNA #'SMT_Unknown_Address
THEN OId_UNA := UNA;
UNA :=SA ¢;
SIGNAL UNA_Change
END;
IF StationState ¢ .DuplAddress.MyDuplicate = SET
THEN
SET UNDA_Flag
ELSE

CLEAR UNDA_Flag;
IF FfameType ;= 2{Request}
THEN
BEGIN
Construct NIF_Response; {see 7.2.1.3}
QUEUE(NIF_Response) { via this

MAC:SM_MA_UNITDATA.request(Asynchronous) }
END

8.3 Status Report protocol

8.3.1 Overview

A station performs the Status Report (SR) protocol to periodically announce Station Status that is
useful in managing an FDDI ring. This status information is carried in Status Report frames (see 7.2.7)

In reporting status, the protocol considers two different types of status: conditions and events.
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Conditions are station states that are reported to the SRF multicast address (SMT-SRF-DA) (see
7.1.6) as long as the condition remains asserted. new condition assertions and new condition
deassertions are reported within a rate-limiting interval (T_Limit). While conditions remain asserted, in
the absence of new condition transitions or event occurrences, they are continuously reported with a
geometrically increasing report interval (SRThreshold). Each condition report contains status
information collected at the time that the Status Report frame is generated.

Some conditions are asserted when a particular counter ratio is exceeded. These ratios are calculated

event. Defined conditions include:

Frame error condition

LER condition

Duplicate Address condition

Peer Wrap condition

Hold condition

NotCopied condition

EB error condition

Vendor-Specific conditions

B.1.2 Events

bfined events include:

at-a-sample-interval thatisimplementer defined—The- interval may-be either fixed-orvariable At each
interval, the necessary ratios are calculated and the corresponding conditions are asserted if the ratigd
exceeds the threshold. A threshold of zero causes any increment in the error counters to generate-an

8

Eyents are occurrences which are reported to the SRF multicast address (SMT-SRF-DA) (see 7.1.6).
Eyent occutrences are reported in Status Report frames within a rate-limiting interval (T_Limit). Each
eyent réport contains status information collected at the time that the Status Report frame is generated.
D

Active when fddiMACFrameErrorRatio over an
implementation-specific sample interval is greater than or
equal to fddiMACFrameErrorThreshold.

Active when a Port LER_Estimate is greater than or equal tg
LER_Alarm (see 9.4.7).

Active when a MAC detects itself-or its UNA to be a duplicat
address (see 8.2).

U

Active when a dual-attachment node is wrapped with a Peer
mode connection (PeertWrapFlag, see 9.7.2.4.4).

Active when a station enters a 'holding-prm' or 'holding-sec'
state (see 9.5).

OPTIONAL ‘Active when the fddiMACFrameNotCopiedRatio
over an implementation-specific sample interval is greater
than or-egual to fddiMACFrameNotCopiedThreshold.

ORTIONAL Active when any fddiPORTEBError-Ct has
incremented over an implementation-specific sample interva].

OPTIONAL The semantics of a vendor-specific condition is
defined by its owner, as identified by a Organizationally-
Unique-ldentifier (OUI) that is part of the condition encoding
Any number of OUI-specific conditions may be supported by
an SMT implementation. In addition, multiple vendor-specifid
conditions may be included within the scope of a single OUI
and are distinguished in a vendor-specific fashion.

o

MAC Path change

Port Path change

MAC neighbour change

Undesirable connection

Generated when the value of current Path changes from or to
either Primary Path or Secondary Path for any MAC in a
station (see 9.7.2.4.4).

Generated when the value of current Path changes for any
Port in a station (see 9.7.2.4.4).

Generated when the Neighbour Notification protocol detects a
UNA or DNA change for any MAC in a station (see 8.2).

Generated when an undesirable connection (see 5.2.4) is
detected for any Port in a station.
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Vendor-Specific events OPTIONAL The semantics of a vendor-specific event is
defined by its owner, as identified by a Organizationally-

Unique-ldentifier (OUI) that is part of the event encoding. Any
number of OUI-specific events may be supported by an SMT

implementation. In addition, multiple vendor-specific events
may be included within the scope of a single OUI, and are
distinguished in a vendor-specific fashion.

3.1.3 Operation

ansmitting the Status Report frame. There is one instance of the Status Report transmitter percstatio

When conditions are active or when events occur, the Status Report transmitter registers that fact by
setting the Report Required flag (ReportRequired) corresponding to the source and typetof the
ndition or event. Subsequently, the Status Report transmitter constructs a Status Report frame with

e frame parameters corresponding to all conditions and events for which ReportReguired is SET.
ne state of SM_MA_Avail from RMT (see 10.2.1.1) is tested at each MAC and the frame is queued
ose MACs for which SM_MA_Avail is SET. If the frame is queued to one or.more MACs, it is

nsidered to be successfully transmitted.

3.2 Facilities

e Status Report protocol defines and makes use of the following\wariables, timers, and signals.
nese facilities are used for maintaining state information and effecting state transitions.

3.2.1 Variables

variable may take on one value from a limited set of allowable values. A flag, or Boolean variable,
ay take on two values, SET and CLEAR. Variables ‘may be modified by state or transition actions in
e state machines. Variables may be tested by state actions or by transition conditions. Variable
llues may be exported to other entities within or‘external to SMT.

SRThreshold The interval between successive Status Report transmissions in the
absence oftnew events or condition transitions. The value of
SRThreshold is modified by Status Report transmitter actions. The
minimum and initial value of SRThreshold is 2 s. The maximum value
SRThreshold is 32 s.

RT_Flag Report Transmitted flag. This flag is set if a given Status Report frame
successfully queued for transmission by at least one MAC in the statio
One instance of this flag exists within the Status Report transmitter.

ReportRequired Report Required flag. This flag is set if a given event, condition
assertion, or condition deassertion, for any source (i.e. any instance of
any managed object in the station), is to be reported in the next Status|
Report frame. One instance of this flag exists for each event and
condition type for each instance of each managed object.

MultipleOccurrence Multiple Occurrence flag. This flag is set if a given event for a given

>

o

pf

is

source occurs more than once in the interval between successive

Status Report frame transmissions. One instance of this flag exists for

each event type for each instance of each managed object supported by

the station.

ConditionState ConditionState flag. This flag is set if a given condition for a given
source is currently asserted. One instance of this flag exists for each
condition type for each instance of each managed object supported by
the station.

SR_Enable StatusReportEnable flag (fddiSMTStatRptPolicy). This flag indicates
that the Status Report protocol is enabled for this station. The default
and initial value is SET.
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TimeStamp TimeStamp is defined to allow rate calculations from counter values.
The timestamp is 64 bits to provide a large enough range to avoid
"wrapping". The resolution of the timestamp is 80 ns (in the least
significant bit). Stations with coarser timers may increment their
timestamps by N every N*80 ns where N is at most 100 000. The
station's timestamp (fddiSMTTimeStamp) is an example of an attribute
that may be reset on power change, station self-test, or Path-test.

TransitionTimeStamp This variable reflects the time of the most recent event occurrence,
condition assertion, or condition deassertion in the station.
Transition T meStamp s updated by Stormgthe vatue of- TimeStamyp:

8[3.2.2 Timers

TSR Timer, Status Report. This timer paces Status Report frame generatior
and transmission.

83.2.3 Timer expiration values

T_Limit The rate-limiting interval for the Status Report protecol. Status Report
frames will not be generated more often than once per T_Limit.

T Limit=2s
8.3.2.4 Signals

Alsignal is an indication that may cause a state change to occur{The three signals defined below all
represent occurrences that are reported by the Status Report protocol. Each signal is comprised of
several factors, each of which represents one of the defined.conditions or events. Each signal carries
wth it the necessary information to identify type and source. of condition or event; and its source,
cluding its type and index.

5

Condition_Asserted This signal is generated whenever any of the following occur:

Frame error condition becomes true. This also results in

fddiMACFrameErrorFlag being SET. The associated Status Report
frame SMT/.Parameter is defined by fddiMACFrameErrorCondition (se€e
6.4.5.6:2);

OR

Duplicate Address condition becomes true. The associated Status
Report frame SMT_Parameter is defined by
fddiMACDuplicateAddressCondition (see 6.4.5.6.2).

OR

LER condition becomes true. This also results in fddiPORTLerFlag
being SET. The associated Status Report frame SMT_Parameter is
defined by fddiPORTLerCondition (see 6.4.5.6.4).

OR

Hold condition becomes true. The associated Status Report frame

ST Parameteris defimed by fTadiSMT HofdComditiom(see 6.4.5.6.1)
OR

Peer Wrap condition becomes true.The associated Status Report frame
SMT_Parameter is defined by fddiSMTPeerWrapCondition (see
6.4.5.6.1).

OR (OPTIONAL)

NotCopied condition becomes true. This also results in
fddiMACNotCopiedFlag being SET. The associated Status Report frame
SMT_Parameter is defined by fddiMACNotCopiedCondition (see
6.4.5.6.2).
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OR (OPTIONAL)

EB error condition becomes true. The associated Status Report frame
SMT _Parameter is defined by fddiPORTEBErrorCondition (see
6.4.5.6.4).

OR (OPTIONAL)

Any Vendor-Specific condition becomes true. The associated Status
Report frame SMT_Parameters are defined by

Condition_Deasserted

Event_Occurred

(ot COo O “TOTOTO )y

This signal is generated whenever any of the following occur for &
managed object for which the corresponding condition has previously
been asserted via the Condition_Asserted signal:

Frame error condition becomes false for any MAC in thejstation. This
also results in FrameErrorCondition (fddiMACFrameEFrorFlag) being
CLEAR for the affected MAC.

OR

Both Duplicate Address conditions become-false for any MAC in the
station.

OR

LER condition becomes false forany Port in the station. This also
results in LerConditionState (fddiPORTLerFlag) being CLEAR for the
affected Port.

OR

Hold condition becomes false.

OR

The PeerdWrap condition becomes false.
OR (OPTIONAL)

NotCopied condition becomes false for any MAC in the station. This
also results in NotCopiedCondition (fddiMACNotCopiedFlag) being
CLEAR for the affected MAC.

OR (OPTIONAL)

EB error condition becomes false for any Port in the station.
OR (OPTIONAL)

Any Vendor-Specific condition becomes false.

This signal is generated whenever any of the following occur:

MAC Path change occurs for any MAC in the station. The assaociated

Status Report frame SMT_Parameter is defined by
fddiMACPathChangeEvent (see 6.4.5.6.2).

OR

Port Path change occurs for any Port in the station. The associated
Status Report frame SMT_Parameter is defined by
fddiPORTPathChangeEvent (see 6.4.5.6.4).

OR

MAC Neighbour change occurs for any MAC in the station. The
associated Status Report frame SMT_Parameter is defined by
fddiMACNeighbourChangeEvent (see 6.4.5.6.2).
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OR

Undesirable connection occurs for any Port in the station. Undesirable
connections include A-A, B-B, A-S, B-S, S-A, S-B, and M-M (MyType-
NeighbourType). The associated Status Report frame SMT_Parameter
is defined by fddiMACUndesiredConnectionAttemptEvent (see
6.4.5.6.4).

OR (OPTIONAL)

Any Vendor-Specific event occurs. The associated Status Report frame
SMT Parameters-are rlaﬁnonl h\/

fddiSMTVendorNotification (see 6.4.5.6.1), fddiMACVendorNotification
(see 6.4.5.6.2), fddiPATHVendorNotification (see 6.4.5.6.3), and.
fddiPORTVendorNotification (see 6.4.5.6.4).

3.3 Status Report transmitter operation

e Status Report transmitter state diagram is depicted in figure 8 and associated féotnotes.

3.3.1 State SRO:WAIT

he Status Report transmitter will be in the Wait state during the intervals between Event and conditign
sertions and successive Status Report frame transmissions. Upon entry.to this state, TSR is
ESET.

-

m;um—|_00—|oo

R(n0a): Station Reset - A transition to the Wait state, from any-Status Report transmitter state,
o¢curs on station reset. SRThreshold is reset to its initial value_and all ReportRequireds are cleared.

SR(00b): Condition_Asserted AND TSR = T_Limit: If acondition becomes asserted more than

T] Limit after the last Status Report frame was transmitted, the new condition will be included in the
next report, and the frame will be constructed and sent_In this case, SRThreshold is reset to its initial
value.

SR(00c): Condition_Deasserted AND TSR = T\Limit: If a condition becomes deasserted more than
T] Limit after the last Status Report frame wasytransmitted, the conditionState corresponding to that
condition will be updated to reflect the deassertion, and the frame will be constructed and sent.

SR(00d): Event_Occurred AND TSR~ '2'T_Limit: If an event occurs more than T_Limit after the last
Status Report frame was transmitted;the new Event will be included in the next report, and the frame
w|ll be constructed and sent.

S

R(00e): Any ReportRequired-AND TSR = SRThreshold: If there is status information to report andgl
hie next reporting intervakhas elapsed, the new reporting interval is calculated and a Status Report
rame is constructed and-sent.

=

SR(01a): Condition“Asserted AND TSR < T_Limit:  If a condition becomes asserted less than

T| Limit after theylast Status Report frame was transmitted, the new condition is included in the next
rgport, and a transition to SR1:HOLDOFF will occur, deferring transmission of the frame until T_Limit
has expired. In this case, SRThreshold is reset to its initial value.

SR(0%b):Condition_Deasserted AND TSR < T_Limit:  If a condition becomes deasserted less than
T| Limit after the last Status Report frame was transmitted, the conditionState corresponding to that
c

aditicondc ndatad to eaflant thn daaccony fion o A trancition +a O LIMI NACE (o all o wdafarrin
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transmission of the frame until T_Limit has expired.

SR(01c): Event_Occurred AND TSR < T_Limit: If an event occurs less than T_Limit after the last
Status Report frame was transmitted, the new event is included in the next report, and a transition to
SR1:HOLDOFF will occur, deferring transmission of the frame until T_Limit has expired.

SR(02): NOT SR_Enable: The status transmitter enters the Disabled state when status reporting has
been disabled by clearing the SR_Enable flag.

8.3.3.2 State SR1:HOLDOFF

The status transmitter is in the Holdoff state when transmission of the next Status Report frame is
deferred due to T_Limit.
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SR(10b): TSR = T_Limit: T_Limit has elapsed since the last Status Report frame transmission, and
additional events and/or conditions have occurred in the interim. The Status Report frame is
constructed and sent.

SR(11a): Condition_Asserted: A condition has become asserted while waiting to send the next
Status Report frame. The new condition is included in the next report.

SR(11b): Condition_Deasserted: A condition has become deasserted while waiting to send the
Status Report frame. The corresponding conditionState SMT_Parameter will be updated in the next
report.

S'\I’I’I AW ) ol .\ + L Al sl M + PN it (=] + £ Ik
ANLLL ) LVETIL_ULLurTTu. AT TVETIUTIAS ULLUTTTU WIS vwAlltiTTy tU oTTTU 1T Jtdituo TATPUTt mrartic.  111c

eyent SMT_Parameter is included in the next report.

SR(12): NOT SR_Enable: The status transmitter enters the disabled state when status reporting hag
béen disabled by clearing the SR_Enable flag.
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SRO:WAIT
RESET TSR

SR1:HOLDOFF

Station Reset Condition_Asserted AND TSR < T_Limit
SR(n0a) SR(01a)

SRThreshold := 2; SRThreshold := 2;
Clear_All_ReportRequired Include_Assertion
Condition_Deasserted AND TSR < T_Limit

SR(01b)
Include_Deassertion’]

Event_Occurred AND TSR < T_Limit

Include_Event]

SR(01c)

TSR« T_Limit
Send_Frame[

SR(1ob)

Condition_Asserted AND TSR « T_Limit

SRThreshold := 2;
Include_Assertion]; Send \Framel]

SR(00b)

Condition_ASserted

SRThreshald := 2;
Includes Assertion]

SR(11a)

Condition;\Deasserted AND TSR « T_Limit

SR(00c
(00c) Include_Deassertion;
Send_Framel]

Condition_Deasserted

SR(11b)
Include_Deassertion]

SR2:DISABLED

Event_Occurred AND TSR « T_Limit

Include_Event(];
Send_Framel

SR(00d)

Event_Occurred

SR(11c
SR(20b) SR-Enable Include_Event] (110)

SRThreshold := 2;
Clean ‘All_ReportRequired

Any ReportRequired AND TSR * SRThreshold
NOT SR_Enable SR(00e)

SR(02) SRThreshold := MIN(2*SRThreshold, 32);
Send_Framel

NOT SR_Enable

SR12)
\ 7

Figure 8 — Status Report transmitter state diagram (Part 1 of 2)
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1. Include_Assertion:
TransitionTimeStamp := TimeStamp;
<object>.<condition>.ReportRequired := SET,;
<object>.<condition>.ConditionState := SET,;

2. Include_Deassertion:
TransitionTimeStamp := TimeStamp;
<object>.<condition>.ConditionState := CLEAR;

3. Include_Event:
TransitionTimeStamp := TimeStamp;
IF <object>.<event>.ReportRequired = SET
THEN
<object>.<event>.MultipleOccurrence := SET
ELSE

opbject>.<event>.Reporikequired = SEl;

4. Send_Frame:
RT_Flag := CLEAR;
Transition ID := new Transaction ID; { Successive values of transaction ID shall be
distinct (not required across self-test or
station initialization cycles). }
Construct_Status_Report_Frame; { Contains SMT_Parameters for all Conditions
and Events with ReportRequired = SET (see(.2.7) }
FOR <All MACs> DO
IF <MAC>.SM_MA_Avail
THEN
BEGIN
RT_Flag := SET;
gueue(Status_Report_Frame)
{via MAC_index:SM_MA_UNITDATATequest(asynchronous) }

END;
IF RT_Flag = SET
THEN
BEGIN
Clear_Event_ReportRequired 0;
Clear_Deasserted_Condition_ReportRequired O
END;

5. Clear_All_ReportRequired:
Clear_Event_ReportRequired O;
FOR <All instances of all managed objects> DO
FOR <All Condition types for object> DO
BEGIN
<object>.<condition>ReportRequired := CLEAR,;
<object>.<condition>.ConditionState:= CLEAR
END;

6. Clear_Event_ReportRequired:
FOR <All instances of all managed. objects> DO
FOR <All Event types forJobject> DO
BEGIN
<object>.<event>.ReportRequired := CLEAR;
<0bject>.<event>.MultipleOccurrence := CLEAR
END;

7. Clear_Deasserted_Condition_ReportRequired:
FOR <All instances of all managed objects> DO
FOR-<AIl Condition types for object> DO
IF <object>.<condition>.ConditionState = CLEAR
THEN
<object>.<condition>.ReportRequired := CLEAR,;

Figure 8 — Status Report transmitter state diagram (Part 2 of 2)
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The status transmitter is in the disabled state when status reporting has been disabled by clearing the
SR_Enable flag.

SR(20b): SR_Enable: The status transmitter enters the wait state when status reporting has been
enabled by setting the SR_Enable flag. SRThreshold is reset to its initial value, and all
ReportRequireds are cleared.
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8.4 Parameter Management protocol

8.4.1 Overview

Remote management of station attributes is accomplished via a class of SMT frames called Parameter
Management Frames (see 7.2.8). The Parameter Management (PM) protocol operates on all SMT
Management Information Base (MIB) attributes, attribute groups and actions. The encodings for all
attributes, including the Get request and Set request forms, is provided by the MIB definition (see 6.4),
in conjunction with the SMT encoding rules (see 7.1.4).

84.1.1 Consistency control

The Parameter Management protocol includes a consistency control mechanism that prevents.one
regquester from changing an attribute or invoking an action with a PMF Set operation when there has
been an intervening change or action by another requester. Use of this consistency control
mechanism for a Set operation is the choice of the requester.

This consistency control mechanism is implemented with a SetCount maintained by each station. Thq
SetCount changes whenever an attribute is changed or an action is invoked via'the’SMT frame-based
mianagement protocols or by a management agent process through the SMT. local management
interface. The SetCount is carried in all PMF response frames (unless the-PMF Set protocol is not
implemented), and in the Station Information (operation and configuration)-response frames.

Tihe SetCount consists of a count which increments each time an attribute is changed by either the
local or remote methods, along with the value of fddiSMTTimeStamp at the time of the change. The
SetCount is returned to the requester in an initial response and.is Used by the requester in the
subsequent Set request. The responder then checks the SetCount in the Set request to ensure an
exact match with the current SetCount before permitting the-requested operation.

84.1.2 Access control

The Parameter Management protocol provides support for an access control mechanism for Set
operations. An Authorization parameter (see 7:3.1.30) may be included in Set requests. The length and
cgntents of this parameter are defined by the.mplementer.

Altarget station that implements a PMF. access control mechanism may grant or deny access based ¢n
any criteria, including the presence, absence, or contents of the authorization parameter; the presend
ofl absence of a SetCount parameter; the source station ID; the requested operation; the target
aftribute; or any combination ofithése or any other criteria.

[1]

L

Target stations that do not implement an access control mechanism shall permit (subject to other PM
ptiotocol requirements) all*Set operations, independent of the presence or absence of an Authorizatio
parameter in the requést frame.

=}

8l4.2 Operation

Alrequester-may issue a PMF request at any time and to any destination, for the purpose of accessing
the FDDI Management Information Base of one or more remote stations.

The PMF protocol provides two operations: Get and Set. The protocol is broken into two descriptions,
one for the requester and one for the responder.

8.4.2.1. Requester
8.4.2.1.1 Getrequest

Get requests are used to retrieve the values of MIB attributes. To perform a Get operation:

a) Construct a PMF Get request frame (see 7.2.8.1) containing SMT_Parameters
specifying the MIB attributes and/or attribute groups to be retrieved and transmit the
frame to the target destination. Multiple attributes or groups may be requested for
specific instances of MIB objects in a single PMF Get request frame.
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The value of an attribute or group may be requested for all instances of an object
type by specifying a resource index of zero for that attribute or group. Multiple
requests of this type may be specified in a single PMF Get request, however, the
frame shall not include both SMT_Parameters with resource index of zero and
SMT_Parameters with resource index other than zero.

b) Upon receipt of the corresponding response frame (a PMF Get response containing
a Transaction ID matching that of the request) the requester may examine the
reason code parameter to determine the success or failure of the requested
operation.

1) [f the reason code is 'success’, the response frame includes SMT_Parameters
containing the attribute values and the timestamp, and may include the
SetCount and the LastSetStationID. The requester may use the SetCount in
the response frame to attempt a subsequent Set operation on the target
station. Because of potential changes to attributes while the responseiframe
is being constructed, attributes in a response frame may in some cases
appear to be inconsistent with one another.

2)  All other reason codes indicate that the target station was unable'to
completely carry out the requested Get operation. In this caseythe response
includes some or none of the attribute values, the timestamp, and may include
the SetCount and the LastSetStationID.

84.2.1.2 Setrequest

Set requests are used to modify the values of MIB attributes orinvoke MIB actions. To perform a Set
operation:

a)  Construct and transmit a PMF Set request frame (see 7.2.8.3) containing an
SMT_Parameter specifying the MIB attribute-to be modified or the MIB action to be
invoked.

The request optionally includes a SetCount SMT_Parameter containing a value
previously obtained from the target'station. The presence of the SetCount requires
that the receiving station check'the SetCount against its current SetCount value, if
the SetCount is not present the operation shall be performed without this check.

The request may also inclide an Authorization parameter.

b) Upon receipt of thescorresponding response frame (a PMF Set response or request
Denied Frame containing a Transaction ID matching that of the request) the
requester may‘examine the reason code to determine the success or failure of the
requested operation.

1) Ifthe reason code is 'Success', the response frame includes SMT_Parameters
containing the modified attribute value (unless the request specified an
action), the updated SetCount, the timestamp, and the LastSetStationID (in
this case, the StationID of the requester). The requester may use the
SetCount in the response to attempt another Set request.

2) If the reason code indicates 'BadSetCount', the response frame includes
parameters containing the unmodified attribute value (unless the request

specified an action), the SetCount, the timestamp, and the LastSetStation ID.
The requester may retry its Set request with the SetCount contained in the
response.

3) All other reason codes indicate that the target station was unable to carry out
the requested operation. The response frame includes parameters containing
the SetCount, the timestamp, and the station ID of the last station to modify
the MIB on the target station. A parameter containing the attribute value may
be included in the response.
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8.4.2.2. Responder

8.4.2.2.1 Getresponse

On receipt of a PMF Get request that satisfies the common SMT protocol requirements (see 8.1.3), the
responder will process the request subject to the exception conditions enumerated below. If any of
these conditions are satisfied, the recourse specified is performed, and processing of the request
frame is terminated. When multiple attributes are requested and an exception condition is
encountered, the response may contain a subset of the requested values. If more than one of the
exception conditions are simultaneously satisfied, then the implementer may choose which of the
recourses is performed

a) The responder shall construct a PMF Get response frame containing reason code =
‘No Parameter' and transmit it to the requester when any SMT_Parameter in the
request frame

1) specifies an attribute that is not supported or not recognized,

2) specifies a Resource_Index of zero and none of the objects in the-¢lass
support the attribute,

3) specifies an attribute group and none of the attributes in the\group are
supported.

b) If the request specifies an attribute that is not readable threugh the MIB, for
example, an action or a parameter from the X'00 xx' set, the responder shall
construct a PMF Get response frame containing reasan code = 'lllegalOperation’
and transmit it to the requester.

C) If the Get request contains a parameter length that is not valid for the requested
parameter type, the responder may optionally construct a PMF Get response frame
containing reason code = 'LengthError" and.transmit it to the requester.

d) If the resultant response frame would exceed the maximum SMT frame length (see
7.1.2.5), the responder shall construct/a PMF Get response frame containing reason
code ='FrameToolLong' and transmit it to the requester. Optionally, the responder
may include partial response datd in that response frame, up to the maximum
permitted frame length (see(7.1.2.5).

n[the absence of any of these exception conditions, the responder shall construct and transmit to the)
requester a PMF Get response frame containing reason code = 'Success' and SMT_Parameter(s)
containing the current value(s)-of the requested attribute(s), or in the case where an attribute group
was requested, the currentvalde for each supported attribute within the requested group.

The current SetCount and LastSetStationld is also included if the Set protocol is supported. The
SetCount and LastSetStationld shall be sampled prior to gathering the attribute values for the
rgsponse.

814.2.2.2 Setresponse

[¢)

On receiptof’a PMF Set request that satisfies the common SMT protocol requirements (see 8.1.3), th
responder will process the request subject to the exception conditions enumerated below. If any of
these condrtrons are satisfied, the recourse specrfred is performed and processrng of the request

fré
implementer may choose which of the actions is performed.

a) If the request specifies an attribute that is not supported or not recognized by the
responder, the responder shall construct a PMF Set response frame containing
reason code = 'No Parameter' and transmit it to the requester.

b) If a Set request specifies an attribute that is not writeable through the MIB (a read-
only attribute, a parameter from the X'00 xx' set, or an attribute group), the
responder shall construct a PMF Set response frame, containing reason code =
'lllegalOperation’ and transmit it to the requester.
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c)

d)

e)

If a Set request specifies a target value that is not within the bounds specified for the

target attribute, the responder shall construct a PMF Set response frame containing

reason code = 'OutOfRange’ and transmit it to the requester. Note that the bounds

for an attribute may be defined directly in the MIB, or indirectly by the values of other

attributes or groups of attributes in the MIB (see 6.4).

The responder may reject a Set request if it determines that the requester is not
authorized to perform the Set operation. In this case, the Responder shall construct
a PMF Set response frame containing reason code = 'NotAuthorized'.

If the Set request contains a parameter length that is not valid for the requested

8

8

A
(r
(8
S

f)

9)

flnone of the above exception conditions have occurred, the responder shall carry out the requested
operation in the manner described below.

a)

b)

c)

d)

5 Station Status,polling

5.1 Overview

mechanism\is-provided for aggregate Station Status (SS) to be obtained remotely through a polling
bguest/response) protocol. This protocol is carried out using the SMT Status Information Frames

ee 7.2,2:). Two classes of Status Information Frames are defined: SIF Configuration, which carries
vefal station connection and configuration parameters, and SIF operation, which carries some

St

ation statistical information.

parameter type, the responder may optionally construct a PMF Set response frame
containing reason code = 'LengthError" and transmit it to the requester.

If the resultant response frame would exceed the maximum SMT frame length (see
7.1.2.5), the responder shall construct a PMF Set response frame containing,reason
code = 'Frame Too Long' and transmit it to the requester.

If the request frame contains a SetCount and it does not exactly match the current
value of SetCount maintained by the responder, the responder shall construct a
PMF Set response frame containing reason code = '‘BadSetCount', the current value
of the target attribute, and the current value of SetCount. The résponse shall be
transmitted to the requester.

The new value of SetCount shall be calculated and¢stored. This value is calculated
by incrementing the count and storing the currentvalue of fddiSMTTimeStamp (see
6.4.5).

The responder shall record the StationID»0f station performing the Set operation in
fddiSMTLastSetStationid (see 6.4.5).

Modify the target attribute, or invoké the action, as specified in the Set request. Any
change to target attribute shall directly affect the active value of that attribute and the
new value shall take effect before the response frame is constructed and
transmitted.

A PMF Set response, econtaining a reason code = 'Success’, the revised value of
SetCount, and the «evised value of the modified parameter shall be constructed and
transmitted to the requester.

8.5.2 Operation

A station may issue SIF request frames at any time and to any destination.

The recipient of a SIF request is required to respond with a SIF response of the same class unless the
response would exceed the maximum SIF length specified in 7.1.2.5, in which case a request Denied
frame with reason code = 'Frame Too Long' shall be sent in response.

Some of the parameters that are included in the SIFs are derived from the state of the MAC that
transmits the SIF. The fddiIMACSMTAddress of this MAC appears as the Source Address of the SIF.
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8.6 Echo protocol

8.6.1 Overview
The SMT Echo protocol is provided for SMT-to-SMT loopback testing on an FDDI ring. The Echo

protocol is carried out using SMT ECHO frames (see 7.2.3.), which may contain any amount up to the

maximum frame size supported by ISO/IEC 9314-1 and ISO/IEC 9314-2 (see 7.1.2.5), of
implementation-specific Echo data.

The length of the Echo data is constrained only by the maximum frame size supported by ISO/IEC
9314-2. Accounting for MAC, SMT, and SMT_Parameter header, the maximum data length for an

E¢ho request is 4 454 octets.
MaxEchoData = MaxSMTInfo - SMT_ParameterHeader

—

hie received ECHO request.

8|7 Synchronous Bandwidth Allocation

8{7.1 Overview

This subclause describes the Synchronous Bandwidth Allocation (SBA) protocol employed on an
operational FDDI logical ring. The protocol provides for a deterministic mechanism for allocation of
synchronous bandwidth and supports monitaring for the over-allocation of synchronous and total
bandwidth.

Tlhe SBA protocol supports the following functions:

a) manage the allocation ‘of the limited synchronous bandwidth resource;
b) monitor the amount of synchronous bandwidth allocated for use;

C) monitor the ring-for over-allocation of synchronous bandwidth; and,

d) monitor forand recover from ring instability due to over-allocation of the total
bandwidth.

The protocol perferms the allocation functions through a request-response frame exchange between

bandwidth: The frames used are the SMT Resource Allocation Frames (see 7.2.4).

The-SBA protocol is used by each MAC in a station that issues synchronous frames.

=4458 -4

=4 454
8]6.2 Operation
The ability of a station to generate ECHO request frames is not required. A station’may issue an
ECHO request at any time, and to any destination.
The recipient of an ECHO request frame is required to respond with an ECHO response frame, unles|
thie request exceeds the maximum ECF length specified (see 8.6.1), intwhich case the request shall
not be processed (see 8.1). This ECHO response frame is constructéd with the SMT_Info field from

station using.synchronous bandwidth and a synchronous bandwidth management process. Monitorin
is|done hy‘the management process requesting allocation information from stations using synchronot

D

The synchronous bandwidth management process is not defined as part of this protocol. The facilities
and operations defined here are designed to support and provide flexibility for the allocation algorithm

of the management process.

8.7.2 Operation

The ability of a station to generate Resource Allocation Frames is not required unless the station uses

synchronous bandwidth.


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

9314-6 © ISO/IEC:1998(E) ~123-

The SBA protocol assumes one central allocator of the synchronous bandwidth resource. The protocol
provides for the management of synchronous bandwidth, the detection of over-allocation, and ability to
recover from faults due to over-allocation. Specifically, the protocol supports the handling of four
specific conditions:

a) Allocation/deallocation: stations desiring the use of or relinquishing the allocation of
synchronous bandwidth register their requests with the management process.

b) Over-allocation of the available synchronous bandwidth: this occurs when the
amount of synchronous bandwidth allocated exceeds fddiPATHSbaAvailable. This
generally occurs when joining two logical rings supporting synchronous setrvice.

C) Over-allocation of the total bandwidth: when the total amount of synchronous
bandwidth allocated exceeds the current T_Neg less the ring latency. Should the
stations use the synchronous bandwidth to this capacity, the ring will become
unstable and oscillate between claiming and operational. This generally occurs
when joining two logical rings supporting synchronous service.

d) Change to T_Neg: a change to the negotiated TTRT changes the synchronous
bandwidth utilization.

8/7.2.1 Allocation

Alstation must receive an allocation of synchronous bandwidth before initiating synchronous
transmission. To support the characteristics of synchronous data flows, the allocation protocol has
been designed to maximize continuous operation in a dynamic network. This is accomplished by
granting allocations to stations in two portions: synchronous payload and synchronous overhead. This
division allows stations to adapt to a change in T_Neg without reallocating bandwidth in most cases.

Alstation that wants to change its current allocation of synehronous bandwidth must request the new
aljocation amount from the synchronous bandwidth management process. This includes initially
requesting an allocation, increasing or decreasing the\currently allocated amount, and releasing all
bandwidth allocated to the station.

The overhead allocation is determined by the size of fixed fields that are used to create and transmit a
synchronous frame. This includes token capture (once per station using synchronous bandwidth), and
MAC frame overhead (including preambje);-and any higher layer protocol overhead that is carried with
the data flow. For example, for the first.synchronous allocation in a station using long addresses and|a
small higher layer protocol overhead;-the allocation would be:

token_capturé:+ frame_overhead + hlp_overhead = SBA_Overhead
11+28+8=47

The station must also determine the allocation for the synchronous payload being carried in the frama.
This is determined by‘calculating the bytes per 125 ps required to service the data flow. Any fractionjis
rdqunded up. For€&xample, 1 megabit per second of synchronous payload requires an increase in the
payload allocationto 16.

(108 / 8) * 125 x 106 = 15,625

The synehronous payload is segmented into packets based on the current T_Neg. For example the
alhove '1 megabit per second payload would be segmented |nto 500- byte packets fora4 ms T_Neg

acceptable for the bandW|dth belng requested as weII as the minimum size to WhICh the synchronous
payload will be segmented. These attributes allow the management process to more accurately
evaluate the impact of granting the requested bandwidth. The request also includes the allocation
address and a category SMT_Parameter which may be used by the allocation management process to
provide for sophisticated management algorithms.

To request a change in allocation, a station sends an RAF request (ref 7.2.4.1) with Destination
Address=(SMT-SBA-DA), frame class=X'41"' (SMT Info) and SBA command=X'00 00 00 01' (Request
Allocation). A management process will respond with an RAF response (see 7.2.4.2) indicating
success or failure of the request. If the request fails, the station may adjust its allocation request to
within the available bandwidth specified in the response frame and restart the exchange.
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The station changes its synchronous bandwidth attributes when the response indicates successful
allocation; or when the request is for deallocation of bandwidth. The management process is
responsible for monitoring bandwidth to recover bandwidth which is either not deallocated, or for which
deallocation request frames are lost. If an RAF response is not received for an allocation, the station
should periodically repeat the request using the same Transaction ID. The station may not increase its
synchronous bandwidth allocation until an RAF response is received from the management process.
The station may decrease its current allocation after sending at least one RAF request. Optionally,
after decreasing its current allocation, the station may continue to periodically send requests until a
response is received.

Arstatiommayrecetveamattocationofhandwidtrwhichit-imtarmmay-stbattocate-toend-stations—nthis
case, the suballocating station will decrease fddiPATHSbaPayload and fddiPATHSbaOverhead to
refflect suballocations, and the end station receiving a suballocation will show a corresponding increage
in[these attributes. A deallocation from an end station to a suballocating station operates in the reverde
w(th accounting for bandwidth moving from the end station to the suballocating station.

Static allocation of synchronous bandwidth is desirable in some networks. The allocation‘process for
thiese systems is similar. A static allocation must properly include payload and overhead as described
alpove. A station using a static allocation must also properly respond to requests fon Change Allocatio
ol Report Allocation commands

=)

All stations using synchronous service shall set bit 6 in its station state SIMT—Parameter (see 7.3.1.3)
contained in transmitted NIF frames. This allows a management process\to’monitor the synchronous
service.

8]7.2.2  Monitoring

To maintain accurate allocation information, the management\process should periodically request a

station to report its current allocation. The management station may do this by using an RAF request
w|th SBA command=X'00 00 00 02' (Report Allocation).(see 7.2.4.1) to stations utilizing synchronous
bandwidth. The management station may learn the stations using synchronous service by monitoring
F frames, or by maintaining information from the-allocation request frames (e.g. allocation address)|

N

When a station receives an RAF request (Report Allocation), it generates an RAF response (see
7.2.4.2) with Destination Address=(SA fromrregquest frame) and SBA command=X'00 00 00 02' (Repgrt
Allocation), and includes the station's current allocation for non-local data Paths.

T

m

e management application can thénjuse the response to validate its allocation database. This
onitoring function allows recovery of synchronous bandwidth that is not properly deallocated, either
rom frame loss or a station leaving the network without deallocating bandwidth.

=+

7.2.3  Claim processing

8,

Eqach successful completion of the Claim Token process may result in a new T_Neg. To properly utilize
itg allocated synchronous bandwidth, a station must recalculate the segment size of its payload, i.e. the
amount of data within each frame transmitted on each token opportunity, excluding the overhead. A
new T_Neg valuedoes not require adjusting either fddiPATHSbaPayload or fddiPATHSbaOverhead,
buit it does require the station to adjust the segment size for information included in synchronous
frames.

Alsignhificantly large change in T_Neg may cause over-allocation of synchronous bandwidth. The
management process recognizes this condition and recovers from it.

8.7.2.4 Recovery

When the synchronous bandwidth management process determines that an over-allocation of
bandwidth exists, it may invoke a recovery process to maintain ring availability. In cases where the
total amount of synchronous bandwidth allocated exceeds a maximum value (specified in the
management process), the management process may change the allocated bandwidth for some or all
stations currently allocated synchronous bandwidth. In extreme cases, when the total network
bandwidth is exceeded and the ring becomes unstable, the management process will force all stations
to stop using synchronous bandwidth.

To change the allocated amount of synchronous bandwidth, a management process sends an RAF
request (see 7.2.4.1) with Destination Address=(broadcast, group, or individual) and SBA
command=X'00 00 00 03' (Change Allocation). Upon receipt of this frame, the station changes its
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allocation to a value equal to or less than the allocation specified in the frame. An RAF response (see
7.2.4.2) with Destination Address=(SA from request frame) and SBA command=X'00 00 00 03'
(Change Allocation) is generated to acknowledge the deallocation.

When the ring becomes unstable due to overuse of the total bandwidth by synchronous frames, the
management process is responsible for recovery. In order to recover from this situation, the
management process must force enough stations to stop using synchronous bandwidth so that the ring
will become stable. This can be accomplished by sending a Change Allocation RAF request to the
broadcast address. To restore synchronous service, the station must request an allocation from the
management process.

7.3 Synchronous bandwidth management process

8
This part of ISO/IEC 9314 does not specify the management process that performs synchrongus
bandwidth allocation, but certain features must exist in the allocation process to assure proper
oxeration of a ring supporting synchronous transmission. This subclause addresses some of these
fejatures.

Management of the synchronous bandwidth allocation occurs through a request-respense frame
exchange between a station and the management process. The management ptoeess, upon receipt ¢f
a fequest for allocation, must grant or deny the request. The mechanism for making the determinatior]
is|left to the implementation of the management process. However, it is recommended that such a
mechanism include the following:

a Select a maximum allocation amount appropriate to the netwerk-— ring reconfigurations
can easily cause problems of over-utilization. A single fault-ean join two rings into a single
ring. In environments where ring reconfigurations are commmon or expected, it is suggested
that the total allocatable bandwidth for both the primary:and secondary rings be less than
the usable bandwidth. This can be done by splitting ‘the allocation between the rings or
placing all of the synchronous traffic on one of thelfings. With this value, a wrap that joins
the two rings with maximum allocation will not cause over-utilization of the total bandwidth.
In stable environments, a larger total allocatien may be used with care.

b Do not allocate 100 % of the total usable~bandwidth for synchronous transmission — the
payload amount of Synchronous Bandwidth Allocation (fddiPATHSbaPayload) measures
the allocation in 125 us units. The amount of synchronous bandwidth allocated must be
evaluated in terms of T_Neg. In'seme cases, T_Neg will not be an integral multiple of the
synchronous bandwidth requested by a station. This may cause a station to over-utilize by
a small margin. The fact that some stations may over-allocate in mapping the bandwidth
required to 125 ps unitg mitigates this problem, but it does not guarantee under-utilization
of the allocation.

During operation, the management process monitors the ring for over-allocation conditions. To
ac¢curately track the-amount of synchronous bandwidth allocated, the management process polls the
stations' allocated bandwidth. The station state SMT_Parameter (see 7.3.1.3) is included in all NIFs
(see 7.2.1). As¢art of the Neighbour Notification protocol (see 8.2), NIFs will be sent to the broadcas
adldress at a.regular interval. The synchronous bandwidth management process may passively
mpnitor these frames to build a list of stations that believe they have been allocated synchronous
bandwidth: From this list, the management process can poll the stations to determine the total amouni
of synchronous bandwidth allocated for use. This polling process aIIows the management process to

dlsappear due to faults and r|ng conﬁguratlon changes B

Once the management process has determined the total amount of allocated bandwidth, it may
determine if an over-allocation situation exists. The two over-allocation conditions are over-allocation of
the allowable synchronous bandwidth and over-allocation of the total bandwidth. The second condition
includes the first condition and may be handled through the same mechanism as long as the ring is
stable (i.e. the stations are not fully utilizing the allocated bandwidth).

The maximum synchronous bandwidth allocatable is specified by fddiPATHSbaAvailable. An allocator
may, depending on the value of fddiPATHSbaAvailable, establish a high-water mark slightly greater as
the trigger for recovery. This allows the network to recover through attrition rather than forcing stations
to reduce their services. However, when the allocated bandwidth exceeds this high-water mark, the
synchronous bandwidth management process would actively force stations to reduce their allocation.
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Sending an RAF request (see 7.2.4.1) with an SBA command = X'00 00 00 03' (Change Allocation) to
a station can force the station to reduce its bandwidth allocation.

Over-allocation may occur when T_Neg changes to a smaller value or when the ring configuration
changes. In both cases, a Claim Token process will occur. Thus, after the completion of any claim
process, the management process should check T_Neg, and if it changes, recalculate SBA Available
to check for over-allocation. Repeated and periodic ring oscillation is a symptom of over-allocation or
over-utilization of the total bandwidth. If this occurs, especially after a configuration change, the
management process should determine the cause.

Because the SBA protocol uses a central allocator, it may be desirable to have backup allocators
aVailable To assure availability of the service. IF more than one allocator exists, a protocol must be
defined among the allocators to determine which station contains the active management process)ang
which stations become stand-by allocators. The communication among allocators may utilize
synchronous frames or employ other SMT frames. A robust SBA management process will periodically
poll for the existence of another SBA allocator by sending a mandatory SMT request frameAo the SM[T-
SBA-DA. This will cause a response from either a backup allocator or a station running ‘a.different
allocation protocol.

8|8 Extended Service protocol OPTIONAL

The Extended Service (ES) protocol is defined for extending and exercisiag,niew SMT frame-based
sgrvices. All Extended Service frames (see 7.2.6.) carry an ESF_ID SMT: Parameter that uniquely
identifies (through the use of IEEE-assigned Organizationally Unique ldentifiers) the extended service
being supplied. The protocol and semantics of these frames is spetific to the particular ESF_ID
cdrried by the frames.

If the recipient of an Extended Service request does not suppert the particular service specified by the¢
EBF_ID, it shall ignore the request.

9 Connection Management

9|1 Overview

The operation of Port insertion and removal, and the connection of the Port PHY entities to the Medial
Access Control (MAC) entities are Station Management functions. The portion of Station Management
thiat performs these services is called Connection Management (CMT). The formal specifications of
thie operation of CMT are contained herein.

As described, the FDDI CM¥supports a wide variety of physical and logical topologies. A physical
aFehment to FDDI comprises PHY and PMD entities (Ports) and MAC entities. Connection

nagement controlssand directs the establishment of media attachment to the FDDI network, the
ysical connections-with the Ports of other stations (nodes), and the internal configuration of the
interconnections’ef the various MAC and PHY entities within stations, in a way that allows
interoperabijlity’between stations and concentrators. Services provided by CMT include:

— injtialization of physical connections
—'control of the optional optical bypass switch
— connection continuity test

= SUPPOrt of TONMECHOIT POITIES

— support of availability policies

— local Loop with neighbour MAC

— placement of available MACs

— removal of orphan PDUs

— detection of faults

— reconfiguration around faults

— testing of link confidence

— monitoring of link quality

— withholding of unacceptable connections
— support of fault tracing function

— invocation of Path Test

— support of maintenance line states

— indication of connection availability
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9.2 Organization

The Connection Management function is further subdivided into these areas:

a) The management of the media interface to the FDDI network, which includes coordinating

the activity of all of the Ports associated with that physical attachment and controlling the
optional optical bypass function within the node. This area is called Entity Coordination
Management (ECM) (see 9.5). There is a single instance of Entity Coordination
Management for an FDDI node.

b) The management of a physical connection between the Port being managed and another

c)

m
(o(

9

A
V%

Porttikely mamadjacent statiomrorconcentrator, o the FEOBtmetwork—Fhisarea s catted
Physical Connection Management (PCM) (see 9.6). An instance of Physical Connection
Management exists for each Port in an FDDI node.

The management of the configuration of the MAC and Port entities within a node. This
area is called Configuration Management (CFM) (see 9.7). There is a single instance of
CFM for each resource in an FDDI node.

3 Connection Management structure

he relationships between the three areas of Connection Management and(the FDDI PMD, PHY and
AC layers are shown in figure 9. Figure 9 is for illustrative purposes and’does not define or imply
ferfaces that have been defined elsewhere in this part of ISO/IEC 9314.

4 Facilities

he following variables, flags, signals, and timers are used within Connection Management for
aintaining input parameters, as well as maintaining the curfent status of the state machines. The
ntext of the line states for the signalling of informatien.is also defined.

4.1 Variables

variable shall take on one value from a limjted set of possible values. When a variable is cleared, the
llue of the variable becomes "None." Variables may be exported outside of Connection Managemer

—

Path_Test A variable-from a management entity to ECM used to indicate the Path
Test status. An FDDI node has a single instance of Path_Test. Valid
values of Path_Test are:

None - The Path_Test variable is set to None when no
Path Test status exists.

Testing - The Path_Test variable is set to Testing while a
Path Test is being performed.

Passed - The Path_Test variable is set to Passed when the
Path Test is successfully completed.

Failed - The Path_Test variable is set to Failed when the
Path Test fails.

Pending - The Path_Test variable is set to Pending to signi
that the Trace function is complete and a Path Test
will follow.

Exiting - The Path_Test variable is set to Exiting when a

Disconnect is issued in the Trace or Leave states.
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PC_Type A variable that specifies the type of Port connector on the Port being
managed by the PCM. Each Port connector type has a specific keying
on its associated MIC receptacle. The four different Port connector
types are:

A - The Port in a Dual Attachment Station or Dual Attachment
Concentrator that attaches to the Primary In and the
Secondary Out when attaching to the dual ring.

B - The Port in a Dual Attachment Station or Dual Attachment
Concentrator that attaches to the Secondary In and the
Primary Out when attaching to the dual ring.

S - One Port in a Single Attachment Station shall be desjgnated
S. One Port in a Single Attachment Concentrator shall
also be designated as S.

M - A Port in a concentrator that serves as a Masterto a
connected node shall be designated M:

PC_Neighbour A variable from PCM to other management entities that specifies the
type of Port Connector at the other end of the-physical connection. The
variable PC_Neighbour may take on a value-ef A, B, S, M, or None.
The variable PC_Neighbour takes on the same value as PC_Type in the
neighbouring Port, and is received durifig'the PCM signalling.

PC_Mode A variable from PCM to other management entities indicating the mode
of physical connection that wasformed. The valid values of PC_Mode
are:

Peer (P) - The PC_Mode is set to Peer when neither the Port
under control nor the Port at the other end of the
connection are of type M. This mode of connectio
exists within the trunk ring.

=]

Tree (T).2 The PC_Mode is set to Tree when a Port at one
and only one end of the connection is of type M.
This mode of connection exists within a
concentrator tree.

None (N) -  The PC_Mode is set to None when no other
PC_Mode has been established.

PC_Withhold A variable from PCM to other management entities containing the
reason for withholding a connection. Valid values of PC_Withhold are

None
Port M to Port M
Other incompatible Port types

Requested Paths not available

connect_State A variable from PCM to other management entities indicating the state
of the connection. Values of Connect_State include:

Disabled
Connecting
Standby

Active

Maint_LS A variable from other management entities to PCM specifying the
symbol stream to be transmitted when the PCM is in the Maint state.
This variable is set to "None" by assigning a value of Quiet. The
variable Maint_LS shall take on one of the following values:
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TRANSMIT_QUIET
TRANSMIT_HALT
TRANSMIT_IDLE
TRANSMIT_MASTER
TRANSMIT_PDR

A variable from PCM to other management entities providing the line
state received by the PHY under control. The line state is determined

PC_LCT_Fail

4.2 Signals

signal is used to initiate a state change within Connection Management. A signal causes the state
ange to occur and does not have to be cleared following its usage. A signal is local to Connection
anagement and may not be exported.

Connect

Disconnect

PC_Start

PC Maint

USiNg the SM_PH_STATUS mdication(Status_Teport) primitve. TS
variable is set to "None" by assigning a value of LINE-
STATE_UNKNOWN. The variable PC_LS shall take on one of the
following values:

QUIET_LINE-STATE_RECEIVED (QLS)
HALT_LINE-STATE_RECEIVED (HLS)
MASTER_LINE-STATE_RECEIVED (MLS)
IDLE_LINE-STATE_RECEIVED (ILS)
ACTIVE_LINE-STATE_RECEIVED\(ALS)
NOISE_LINE-STATE_RECEIVED(NLS)
LINE-STATE_UNKNOWN_(LSU)

A variable from the Link Confidence Test (LCT) to other management
entities containing the number of consecutive failures of the Link
Confidence Test.

An internal PCM variable containing the number of the next value to be
signalled in the Next state and the current value being signalled in the
Signal state.

A signal from a management entity to ECM indicating that the ECM
state machine is to begin a connection sequence.

A signal from a management entity to ECM indicating that the ECM
state machine is to begin a disconnection sequence.

A signal from a management entity to PCM indicating that the PCM
state machine is to enter the Break state. PC_Start is signalled by EC
to start the PCM state machine and is signalled by PCM when the Link
Confidence Test fails.

M

A _cianal fram athar manacamant antitiec-ta PCM indicatina that tha
e-StgHe - e HaHage e e Rtte S0 r-HeteatgtHate

PC _Trace

PC_Stop

PC_Enable

PCM state machine is to enter the Maint state. PC_Maint causes a
transition to Maint state only when the signal is issued while the PCM
state machine is in the Off state.

A signal from a management entity to PCM indicating that the PCM
state machine is to enter the Trace state.

A signal from a management entity to PCM indicating that the PCM
state machine is to enter the Off state. PC_Stop causes a transition to
the Off state from any state of the PCM except the Maint state.

A signal from a management entity to PCM indicating that the PCM
state machine is to transition from the Maint state to the Off state.
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PC_Disable A signal from a management entity to PCM indicating that the PCM
state machine is to transition to the Maint state. PC_Disable causes a
transition to the Maint state from any state of the PCM.

PC_Signal A signal internal to PCM indicating that the next value to be signalled is
available and ready for transmission.

PC_PDR A signal internal to PCM indicating that a Transmit_PDR is desired on
the Port to pass PDUs.

PC_Join A signal internal to PCM indicating that the PCM join sequence shall be
atartad T ol fil coranlation ~Af o DN 1o cncinaan oo +
SLAarteu. e oucvoveootul UUIIIHIbLIUII VT Ure 1m Oivl JUIII quubll\:b TcAAvu o U
the generation of CF_Join, which indicates that the connection is ready
to be incorporated into the token Path.

4.3 Flags

flag is a variable that shall take on one of two values: set or cleared. Flags are assigned values

thin the state machines by specifying a set or clear operation. Flags are tested within state

achines by checking their status or the negation of their status. Transitions injtiated by flags need
ly be checked upon initial entry into the state and upon change of the flag. \The’value of a flag mayj
exported outside of Connection Management.

1.3.1  Operational flags

LS_Flag Line State flag. A PCM flag used tolindicate that a given line state hag
been received since entering the-current state.

RC_Flag Receive Code flag. A privateXPCM flag used to indicate that the receive
pseudo code has started exeeution.

TC_Flag Transmit Code flag. Aprivate PCM flag used to indicate that the
transmit pseudo code\has started execution.

TD_Flag Transmit Delay flag. A private PCM flag used to indicate that the
execution of thie transmit pseudo code is to be delayed.

T_Val(n) Transmitted value n. A single bit of information communicated from a
PCM to a'neighbouring PCM while in the Signal state.

R_Val(n) Received value n. A single bit of information containing the value
received from the opposing neighbour Port for T_Val(n).

CF_Loop A flag from PCM to CFM indicating that the Port is ready to be
incorporated into a local token Path.

CF_Join A flag from PCM to CFM indicating that the Port is ready to be
incorporated into a non-local token Path.

RM_Loop A flag from CFM to RMT indicating that the MAC has been incorporated
into a local token Path.

RM\Join A flag from CFM to RMT indicating that the MAC has been incorporated
into a non-local token Path.

TR_Flag Trace Received flag. A flag internal to PCM that a Trace has been
received while in the Active state.

Trace_Prop Trace Propagate flag. A flag from PCM or RMT to ECM indicating that a
Trace is to be propagated internally.

RE_Flag Recovery Enable flag. A flag from ECM indicating that recovery is
enabled. This flag is used in conjunction with the optional Hold Policy.
For nodes that do not implement the Hold Policy, this flag shall be set.

WC_Flag Withhold Connection flag. A flag from CFM to PCM used to indicate that

a Port connection is to be withheld. This flag shall be set when the
connection is to be withheld as a result of evaluating the Requested
Paths selection criteria. When there is a change in state of the
WC_Flag, PCM shall reevaluate the exit conditions of its current state.
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A flag internal to Configuration Management used to indicate that the
Port under control shall be connected in a thru configuration when the
Port becomes active. An instance of this flag exists for each A and B
Port in a node. This flag shall be set as a result of evaluating the
requested Paths selection criteria.

A flag internal to Configuration Management used to indicate that the
Port under control shall be connected in a wrap configuration when the
Port becomes active. An instance of this flag exists for each A, B, and S
Portin a node. For an A Port, the Secondary Path is wrapped to the

CF_C_Wrap

CF_Insert_P

CF_Insert_S

Attach_P

Attach_S

Attach_L

NO_Flag

Tracelnitiated

Port—Eora

flag shall be set as a result of evaluating the requested Paths selectior
criteria.

A flag internal to Configuration Management used to indicatethat the
Port under control shall be connected in a concatenated wrap
configuration when the Port becomes active. An instance\of this flag
exists for each A, B, and S Port in a node. This flag shall be set as a
result of evaluating the requested Paths selection Criteria.

A flag internal to Configuration Management used‘to indicate that the N
Port under control shall be connected into the_Primary Path when the
Port becomes active. An instance of this flag exists for each M Port infa
concentrator. This flag shall be set as ayresult of evaluating the
requested Paths selection criteria.

A flag internal to Configuration Management used to indicate that the M
Port under control shall be connected into the Secondary Path when the
Port becomes active. An instance of this flag exists for each M Port infa
concentrator. This flag shall be set as a result of evaluating the
requested Paths selection criteria.

A flag internal to Configuration Management used to indicate that the
MAC under control shall be connected into the Primary Path. An
instance of this’flag exists for each MAC in a node. This flag shall be
set as a result of evaluating the requested Paths selection criteria.

A flag.nternal to Configuration Management used to indicate that the
MAC.under control shall be connected into the Secondary Path. An
instance of this flag exists for each MAC in a node. This flag shall be
set as a result of evaluating the requested Paths selection criteria.

A flag internal to Configuration Management used to indicate that the
MAC under control shall be connected into the Local Path. An instanc
of this flag exists for each MAC in a node. This flag shall be set as a
result of evaluating the requested Paths selection criteria.

11

NonOperational flag. A flag used to indicate that the ring on which the
MAC resides has been non-operational for an extended period.

The trace initiated flag indicates that a trace has been initiated by a
MAC on a Path in this node. An instance of this flag exists for each

TracePropagated

TraceTerminated

TraceTimeOut

Path in the node.

The trace propagated flag indicates that a trace has been propagated by
a Port on a Path in this node. An instance of this flag exists for each
Path in the node.

The trace terminated flag indicates that a trace has been terminated by
a MAC on a Path in this node. An instance of this flag exists for each
Path in the node.

The trace timeout flag indicates that a trace initiated or propagated on a
Path in this node was not acknowledged. An instance of this flag exists
for each Path in the node.
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Capability flags
Bypass

Hold
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A flag internal to ECM that is used to indicate the existence of an optical
bypass switch. Bypass is set for a CMT with an optical bypass switch
and cleared otherwise.

An optional ECM flag used to enable the optional Hold Policy. This
policy flag may only be used in dual attachment dual MAC nodes. The
flag is set if the Hold Policy is enabled (fddiSMTConfigPolicy) and the
node supports Hold (fddiSMTConfigCapabilities).

A-DPCMM flaoothat o MAC chall Al +h H
7x

PC_MAC_Loop

CF_MAC

4.3.3
SB_Flag

BS_Flag

LEM_Fail

4.4 Timers

.44,
| TEC

Timer functions

NOTE 11 - Discretion should be exercised when using thé MAC in a dual attachment single
MAC station for the Link Confidence Test or MAC local leop as this may produce MACless
wrap points on the dual ring.

Error indicator flags

ndicatac that o ha cad for Lial
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Confidence Test. This flag shall be set equal to the AND of the
corresponding bits in the fddiPORTConnectionCapabilities and the
fddiPORTConnectionPolicies attributes.

A PCM flag that indicates that MAC Local Loop shall be performed
before the connection is made Active. This flag shall be,set equal to th
AND of the corresponding bits in the fddiPORTConnéct-ionCapabilites
and the fddiPORTConnectionPolicies attributes.

A flag from CFM to PCM to indicate that a MAC,is available for either
the Link Confidence Test or MAC local loop-orboth. The setting of

CF_MAC is implementation dependent and-varies depending upon the
desired initialization sequence and availability policies.

D

Stuck Bypass flag. .An ECM flag used to indicate that the ECM state
machine is not proceeding and a stuck bypass switch is suspected.
This flag is only present in nodes with optical bypass switches.

Break State.flag. A PCM flag used to indicate that the PCM state
machine.is’not leaving the Break state in an expected time interval ang
a problem is suspected.

Link Error Monitor failure flag. A PCM flag that is set when the Link
Error Rate (LER) exceeds the the LER_Cutoff threshold and cleared
when the Link Error Rate threshold test is passed. The LEM_Fail flag
may optionally be cleared in the PC_Connect state if TPC is significantly
greater than T_Out. The LEM_Fail flag is used to remove connections
with excessive link error rates and to establish the Link Confidence Tegt
length.

TPC

TID

TNE

Frer-Entity-Coordiration—A-timerused-by-ECM-to-allow-sufficient-time

for insert, deinsert, and break.

Timer, Physical Connection. A timer used by PCM for ensuring state
transitions proceed at the desired rate.

Timer, Idle Detection. A timer used by PCM to measure the time of
continuous ILS reception.

Timer, Noise Event. A timer used by PCM to detect the length of noise
events. This timer records the time since the last Idle Line State, Halt
Line State, Quiet Line State, or Master Line State was received. Active
Line State shall not reset the TNE timer because JK symbol pairs may
occur frequently in random noise.
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NOTE 12 — Optionally, the TNE timer may record the length of time from entering Noise Line
State to receiving Idle Line State, Halt Line State, Quiet Line State, or Master Line State.
Whereas this optional implementation will detect and react to noise events, it will not detect a
jabbering MAC.

9.4.4.2 Timer expiration values

The specification of the expiration values for the Connection Management timers follows. The given
range specifies inequalities necessary for interoperability. In the range specifications, the parameters
are grouped into ring parameters, my node parameters, and all nodes parameters. Ring parameters
are those that establish limits on the extent of the network, whereas my parameters are those that
apply to the node under control, and all nodes parameters are those that may represent instances ofi
thie parameter in any node in the network. Inequalities involving all nodes parameters shall be satisfied
by all instances of the parameter in the network. Using ring parameter values larger than the defaults
tol calculate the expiration values in a limited set of nodes may result in inconsistent recovery
parameters and the failure of the network to recover from certain faults.

94.4.2.1 Elements of timer calculation

ANS_Max Maximum Signal_Detect deassertion time for a node’when the optical
input decays with a ramp function.

Range: ANS_Max < 350 ps
Default: 350 ps

D_Max Maximum Ring Latency. This is the,maximum circulation delay for a
Starting Delimiter around the logical ring in the absence of noise. The
default value for D_Max is specified in the PHY document.

Default: 1,773 ms

P_Max Maximum number of Physical Layer Entities. The default value of
P_Max is specifiedinthe PHY document. The range of P_Max is
constrained by the Selection of D_Max and Trace_Max.

Default: 1.000

LS Max Maximum-time to reestablish the correct line state as specified in the
PHY document. SMT uses a larger default value.

Range: LS Max <25 ps
Default: 25 us

MI_Max Maximum optical bypass media interruption time. The range and defauylt

value for MI_Max is specified in the PMD document.
Range: MI_Max < 15,0 ms
Default: 15 ms

PC_React Maximum time for PCM to make a state transition to Break upon
reception of QLS.

Range: PC React<30ms

Default: 3ms

CF_React Maximum time for the CFM to reconfigure to remove a non-Active
connection from the token Path.

Range: CF_React< 3,0 ms
Default: 3 ms

Trace_React Maximum time for an FDDI node to react to a Trace and propagate it on
an outgoing link. The maximum time from when a Trace is received on
an input to when the outputs of an affected PMD in the node changes to
alternating Halt and Quiet symbols shall not exceed Trace_React.
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Scrub_Max
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Range: Trace_React < 12 ms
Default: 12 ms

Maximum Scrub time. Maximum time that the ring continuity is broken
to remove old PDUs from the ring. A maximum limit is placed on
scrubbing time so that the overall initialization time is bounded. The
default value of Scrub_Max is less than or equal to 4(D_Max) or
2(TVX_Value). An upper limit of 2(TVX_Value) allows a scrubbing PHY
to initiate the Claim process by causing the expiration of TVX in a MAC
on the ring.

Range: Scrub_Max < (4 x D_Max)
Scrub_Max < 2 x (TVX_Value)
Scrub_Max < 7.1 ms with default values
Default: 7,1 ms
94.4.2.2 ECM expiration values
I_Max Maximum optical bypass insertion/deinsertion titne-for this station. The
default value for |_Max is specified in the PMDydocument.
Range: I_Max < 25,0 ms
Default: 25 ms
IN_Max Maximum time after an insertiop-sequest until a response from an active
neighbour may be observed an the inbound link. The total link Path
may be as long as four linksand four Ports for the fault condition of an
optical bypass switch thatiinserted on only one of the dual rings.
IN_Max is greater than.the sum of:
|_Max The maximum optical bypass insertion time for thig
station. The default value for |_Max is 25,0 ms.
D_Max The maximum propagation delay of four physical
links is bound by D_Max. The default value for
D_Maxis 1,773 ms.
3(LS_Max) The maximum time required for three PHYs to
recognize the line state.
3(PC_React) The time for the other PCMs to transition to the
Break state if a Trace is not present.
ANS Max  The maximum time for QLS to be indicated after
optical bypass switching.
Range: IN_Max = ring(D_Max) +
my(l_Max + LS _Max + PC_React) +
all(2x LS_Max + ANS_Max + 2x PC_React)
IN_Max = 36,198 ms with default values
Default: 40 ms
TD_Min Minimum time to transmit QLS before deinsertion. TD_Min shall be

greater than the sum of:

LS_Max Maximum time for the receiving PHY to the
recognize the line state.

PC_React  Time for the PCM in the neighbouring Port to enter
the Break state.

Range: TD_Min = all(LS_Max + PC_React)
TD_Min = 3,025 ms with default values

Default: 5ms
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Maximum propagation time for a Trace on an FDDI topology.
Trace_Max places a lower bound on the detection time for a non-
recovering ring (T_Stuck). Trace_Max is greater than the sum of:

D_Max The maximum propagation delay for an entire FDDI
cable plant. The default value for D_Max is
specified as 1,773 ms.

P_Max(Trace_React) The time for the Trace to propagate
through all nodes on the FDDI.

C_Min

TL_Min

LS _Min

94.4.2.3 PCM expiration values

Raoanaan: Traca Mo riaalD Mo/ /D)
artgcT ToCTIvooT = g _ vk =y

B all(Trace_React) +
ring(D_Max)

Trace_Max = 6,001 773 s with default values

Default: 7s

Minimum time required to remain in the ConnegtState to assure that
other end has recognized Halt Line State. C/Min is greater than the
sum of:

TE_Max This allows sufficienttime for turn on of the single
mode PMD. TE,Max is defined in the SM PMD
document to-have a maximum value of 1,0 ms.

A_Max A_Max forthe multimode connection. This allows
sufficienttime for the receiving PHY to achieve
signalacquisition.

Range: C_Min 2all(TE_Max + A_Max)
C_Min= 1,2 ms with default values
Default: 16'ms

—

Minimum time to transmit a PHY line state before advancing to the nex
PCM'state. TL_Min is set to twice the time required for line state
recognition (LS_Max). This default value of TL_Min is specified for
station and concentrator interoperability and may additionally constrair]
the implementation of FDDI repeaters.

Range: TL_Min = all(2 x LS_Max)
TL_Min = 50 us with default values
Default: 50 us

Length of time continuous reception of ILS is required to be used by
PCM. LS_Min shall be greater than or equal to 12 symbol times to
ensure robustness, and is limited by LS Max to ensure recognition
when TL_Min time of a line state is received.

TB_Min

Range: all(TL_Min) - my(LS_Max) = LS _Min = 12 x Symbol_Time
25 pus = LS_Min = 0,48 ps with default values
Default: 0,48 pus

Minimum Break time for link. TB_Min shall be sufficiently large to see a
response on the inbound link. A link Path in the absence of faults
contains two links and two PHYs. TB_Min shall be greater than the sum
of:

D_Max The maximum propagation delay of two physical
links.

2(LS_Max) The maximum time required for both PHYs to
recognize the line state.
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PC React The time for the other PCM to transition to the
Break state if a Trace is not present.

Range: TB_Min= ring(D_Max) +
my(LS_Max) +
all(PC_React + LS_Max)

TB_Min = 4,823 ms with default values

Default: 5ms

TB Max Break time before the BS Flag is set. TB Max shall be sufficiently large
so that it will not be set inadvertently by noise generated by an optical
bypass switch, which is bounded by MI_Max. A safety factor of n£2)is
used.

Range: TB_Max = all(n x Ml_Max)
TB_Max = 30,0 ms with default values
Default: 50 ms

T Out Signalling timeout. The minimum time that a PCM state machine will
remain in a state awaiting a line state change. )When a line state
change is expected and no transition is made in T_Out time, a transitign
shall be made to the Break state. This specification of T_Out places
limits on the maximum time for making other transitions with PCM.
Range: T_Out=100 ms
Default: 100 ms

NS_Max The maximum length of time that noise, as measured by TNE, is
allowed before a connéction is broken down and restarted. The default
value for NS_Max can be derived conveniently from the symbol clock,
i.e. with a 15-bit caunter. The length of time for NS_Max shall be:

a) Greater than the maximum length of two frames including p
maximum preamble.This allows for errors to span a
preamble, and ensures that the connection will not be
broken down during normal frame transmission.

NS Max>0,725 5 ms to satisfy this criterion.

b) Less than the interval with probability of 0,5 of decoding Idle
Line State. The shortest pattern that can be decoded as
Idle Line State is 20 consecutive 1 bits. For uniform
random noise, each of these bits has a P(1) = 0,5, so the
probability of 20 such bits is (0,520). The number of bits M
at which there is a 0,5 probability of observing four
contiguous Idle symbols in random noise can be derived
from:

0,5=(1-0,520)N

in\ling for AL \Jliolrlc 726820 hits
(1 false detection /726 820 bits) x (125 x 108 bits/sec.)
=1 false detection per 5,8 ms
Thus, NS_Max < 5,8 ms for uniform random noise, and
could be shorter for other noise models.

Range: 5,8 ms >NS_Max 20,725 5 ms

Default: 1,3 ms

LC_Short Short Link Confidence Test time.

Range: LC_Short = 50 ps
Default: 50 ms
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LC_Medium Medium Link Confidence Test time.
Range: LC_Medium = 500 ms
Default: 500 ms

LC_Long Long Link Confidence Test time.
Range: LC_Long=5s
Default: 5s
LC_Extended Extended Link Confidence Test Time. There is no upper limit on the

98(E)

value of LC_Extended for a particular implementation.
Range: LC_Extended =250 s
Default: 50 s

T_Next(7) LC_Test  Time for Link Confidence Test.

T_Next(9) Time for the optional MAC Local Loop to prevent deadlock. This allow
sufficient time for MAC recovery process completion’and the exchange
of neighbour information frames.

Range: T_Next(9) = 200 ms
Default: 200 ms

T_Scrub Scrub Time. Time that the ring.continuity is broken to remove old PDU
from the ring. T_Scrub is dgreater than the ring latency (D_Max) to
accomplish this. T_Scrubyis less than Scrub_Max. T_Scrub is boundsg
above to place a limit on-initialization time.

Range: (Scrubz>Max) = T_Scrub = (D_Max)
7092 ms =T Scrub = 1,773 ms with default values
Default: 3,5 ms

4.5 Line states

he bit synchronized signalling.technique uses the line states supported by the PHY entity. The four
HY line states available for-R€M signalling are:

Quiet Line State (QLS)
Halt Line State\(HLS)
Master Line-State (MLS)
Idle Line _State (ILS)

he utilizatien\of these line states for signalling makes use of their detection requirements as specifie
ISO 9314+1. The line states with the strictest requirements for recognition are HLS and MLS. The;j
o linestates are used in the communication of signalled information.

L'

be

ne-L.S provides the best maintenance of clock synchronization and is used to separate the

communicafion of information. While TCS requires only four Symbols for recognifion by PHY, the
recognition requirements of ILS for the PCM are more stringent. For the PCM to recognize ILS, the
reception of 16 consecutive Idle symbols is required. Since four Idle symbols are required to initiate

th

e recognition of ILS, the holding of ILS for 12 consecutive symbol times (LS_Min) ensures that

16 consecutive Idle symbols were received.

Si
th

nce the reception of QLS from another PHY is not distinguishable from a disconnected connector,
e continuous transmission of Quiet symbols is not used to transfer information. Instead, the

continuous transmission of Quiet symbols is used as a signal to break a connection and restart the
connection initialization sequence. The utilization of the line states for signalling is:
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Quiet Line State

Halt Line State

Master Line State

Idle Line State

ese PHY line states are 1ised to Qignal information and pm\/idp a handqhaking sequence All
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Used to break link and restart connection initialization sequence. Quiet
Line State is also used to acknowledge the termination of a Trace
process.

Used to represent a bit of information.

Used to represent a bit of information. Master Line State is also used to
propagate a Trace from the Active state.

Used to separate information bits and provide clock synchronization.

(o]
re

9
T

currences of the line states QLS, HLS, MLS, and ILS that cause PCM state transitions shall be
cognized. This is required for correct operation of the PCM signalling.

4.6 Link Confidence Test (LCT)

ne Link Confidence Test is used to test a link to determine if the link quality is adequate.for ring

o

Tihe duration of the Link Confidence Test is determined by the values exchanged by bit 4 and bit 5 of
the PCM signalling sequence. Each side of a connection signals a desjred-test duration, and the long
ration of the two is used for the Link Confidence Test. Four durations are defined:

d

eration, and shall detect major link quality problems. The Link Confidence Test is@xecuted during
thie bit signalling for PCM connection establishment. It is a cooperative test between the two Ports, and
thie connection is not completed until the Link Confidence Test is passed.

Name Duration When Used

Short LC_Short No recent histery of link errors and connection is

Medium LC_Medium Following a failure of LCT and the connection is not

Long LC_Long Following rejection of a connection by LEM and the

Extended LC_Extended To withhold a connection

hch Port sources data, whichthe neighbour node checks for errors. Examples are:

Transmitting Idle symbols and counting link errors on reception using the Link Error Event

11%
==

not to be-Wwithheld

to.loé withheld

connection is not to be withheld

detector;
b Transmitting PDUS and counting link errors on reception using the Link Error Event
detector;
C) Transmitting PDUs and counting Frame Check Sequence (FCS) errors. Using this method,
the ctiterion for passing the test will depend upon the number of frames received;
d Loeping back symbols received from the other end of the connection and counting link
errors on reception using the Link Error Event detector.
The sixth bit fransmitted iIn PCM signalling indicates the intent 1o use a MAC for the Link Confidence

Test. When either side of the connection signals that a MAC Link Confidence Test is intended, then a
ring shall be formed for the test. In this case, if a MAC is not inserted by a station, then the PHY shall
be configured to repeat data through the repeat filter. When test data is transmitted by a MAC, it shall
conform to the MAC protocol and be transmitted using a token as in normal ring operation. If neither
side signals the intent to use a MAC, the data sourced shall be made up of valid PHY symbols that
produce Idle Line State or Active Line State.

9.

4.6.1 Link Confidence Test policies

The Link Confidence Test shall be repeated until it is passed. This is necessary to correctly proceed
when there are multiple bypassed nodes joining in a random order or when a connector is slowly
inserted. Failure of the Link Confidence Test shall cause PCM to return to the Break state, where the
connection is reinitialized. Notification shall be given to SMT of the failure of the Link Confidence Test.


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

— 140 - 9314-6 © ISO/IEC:1998(E)

9.4.6.2 Link Confidence Test actions

The Link Confidence Test shall transmit Idle symbols or PDUs for the duration of the test. The
reception of Master line state shall signal the successful completion of the Link Confidence Test, while
the reception of Halt line state shall signal the failure of the Link Confidence Test. Reception of Quiet
line state shall cause abortion of the Link Confidence Test.

The Link Confidence Test shall be performed by checking for excessive incoming errors or
inappropriate line states for a period of time. Error events may be inadvertently reported upon the
reception of Halt line state or Master line state at the termination of the Link Confidence Test. The Link
Confidence Test shall be failed if any link error has occurred, excluding any inadvertent errors
iniroduced as described above. The Link Confidence Test may use a more stringent threshold value [to

prlevent marginal links from being added to the ring. The Link Confidence Test shall conclude by
transmitting the test results to the opposing Port at the other end of the link via PCM signalling.

Successful completion of the Link Confidence Test shall be indicated by the clearing of the
PC_LCT_Fail variable. Failure of the Link Confidence Test shall be indicated by the ingrementing of
the PC_LCT_Fail variable. The PC_LCT_Fail variable shall retain the number of consecutive failures
of the Link Confidence Test. The value of the LEM_Fail flag is retained across successive failures of
thie Link Confidence Test.

9/4.7 Link Error Monitor (LEM)

94.7.1  Link Error Monitor objectives

Tihe Link Error Monitor (LEM) examines the link error rate (LER) oef:an active link using PHY layer
services and indicates to other SMT entities physical links havingan inadequate bit error rate , e.g. dlie
tola marginal link quality, link degradation, or connector unplugging. Other SMT entities may use these
services for fault diagnostics or fault isolation purposes. These LEM fault detection services shall be
ptovided for all links, even when a MAC entity is detectirg errors on the same link as well.

The LEM function complements the initial Link Confidence Test, performed by PCM, and the

PM_SIGNAL.indication service provided by PMD¢>The LEM function is required for every Port in a
station or concentrator. The two LEM inputs are the cutoff and alarm thresholds. The required outputs
offthe LEM include an aggregate count andka Link Error Rate (LER) estimate.

The components of the LEM are: 1) a detector, 2) an accumulator, 3) a threshold test, and 4) an
estimator. The specified inputs and outputs shall be provided to ensure interoperability and do not
imply any particular implementation of the LEM components. For example, a long-term estimate may
be derived from either the time between errors or a count of error occurrences with a given sample
time. The algorithm used depends upon the particular implementation of the accumulator function at
thie node.

94.7.2 Link error evént detector

The detector funetion’identifies link error events. It is implementation dependent and has no standarg
specified input/ettput interfaces available to local or remote management. The detector uses the PH}Y
SM_PH_STATUS.indication service interface to monitor the Link Error Rate of the associated link
cgntinuously“while its PCM is in the Active state. The assertion of Line State Unknown (LSU) by a
PHY is'Used as indication of a link error event, except for when the LSU is caused by a normally
funetioning preceding PHY, e.g. the receipt of a JK symbol pair, or the receipt of Halt symbols from &

R :\pnnf Eilter

NOTE 13 — Note 4 in the current part of ISO/IEC 9314 on PHY states the intention that a J symbol
not followed by a K symbol be treated as a Violation and that future revisions of PHY will require such
action. However, since this was in a note and not expressly stated in all of the appropriate places in
the ISO/IEC 9314-1, it does not constitute a requirement and may have been ignored by an
implementer. Should this be the case, such a station may output an 131 sequence which may then
legitimately be recognized as a link error event as defined herein.

Link error events shall include:
a) Transitions from ILS to LSU with the duration of LSU exceeding 2 symbol times (80 ns);

b)  Transitions from ALS to LSU with the duration of LSU exceeding 8 symbol times (320 ns).
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An implementation may also optionally interpret (using optional PHY services) the following events as
link error events:

a) Other transitions from ALS to LSU provided that these transitions are not caused by a Halt
symbol, and the duration of LSU exceeds 2 symbol times;

b) Transitions from ALS to LSU of the duration not exceeding 2 symbol times, provided such
transitions are not caused by a JK symbol pair, or by the actions of the Elasticity Buffer or
the Decode function in the same PHY;

c) Transitions from ILS to LSU of the duration not exceeding 2 symbol times, provided such

the Decode function in the same PHY.

9K4.7.3 Link error event accumulation

The accumulation function counts or time stamps link error events and produces the aggregate count
LEM_Ct. It provides the data for the threshold test and the statistical estimator components. The
olitput available to local and remote management is the LEM_Ct:

LEM_Ct The aggregate link error count, set to zero only eh ‘station initialization.

9K4.7.4 Link Error Rate threshold test

The threshold test compares the current Link Error Rate (LER) to preset cutoff and alarm Link Error
Rpte thresholds. The Link Error Rate is based on a statistical relationship between the number of
effrors observed in a given interval and the current Link Error Rate. <This relationship can be expressed
as:

LERZ—6
Tx125%10

where
LER is the current LER rate:
N is the number of link error events‘observed in a T second time interval.

Tihe inputs to the LER threshold test are:

LER_Cutoff The lipk<error rate at which a connection will be flagged as faulty.
LER_Eutoff may take on a value from 104 to 10-15. This attribute is
reported external to LEM as the absolute value of the base 10 logarithin
ofthe LER_Cutoff value. The default value of LER_Cutoff is 10-7.

NOTE 14~+ If an LER_Cutoff smaller than the default value is used, then LC_Long at
each end-ef the physical connection should be long enough to prevent re-establishment
of the\fatllty connection.

LER_Alarm The link error rate at which a link connection exceeds a preset alarm
threshold. LER_Alarm may take on a value from 10-4 to 1015, This
attribute is reported external to LEM as the absolute value of the base
10 logarithm of the LER_Alarm value. The default value of LER_Alarm

is 108,
T 1C uutputo Uf thC LEP\ thlcohu:d tcot pIUVIdCd tU :UL:G.: mial IGUUIIICI It arc.
LEM_Fail A flag set when the LER_Estimate exceeds the Port's LER_Cutoff. The

LEM_Fail flag is used to remove connections with excessive Link Error
Rates and to establish the Link Confidence Test length.

LEM_Reject_Ct The number of times a link is removed due to exceeding the threshold
test.

9.4.7.5 Link Error Monitor estimator

The LEM estimator provides a long-term average link error rate estimate, available to local and remote
management. The output of the LEM estimator is:
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LER_Estimate A long-term average link error rate. LER_Estimate ranges from 104 to
10715, This attribute is reported external to LEM (fddiPORTLerEstimate)
as the absolute value of the base 10 logarithm of the LER_Estimate
value.

9.4.8 Path Test

A Path Test function is required in FDDI to determine if a problem on an FDDI ring is in the node being
managed. Fault recovery places a heavy reliance on the Path Test function to locate faulty MACs and
data Paths. An implementation of a Path Test which is not complete compromises the fault recovery
for the entire FDDI network.

The Path Test is implementation dependent and is not specified in this part of ISO/IEC 9314. Itds
rgcommended that the Path Test include the following:

a) testing of all accessible data Paths within the node;
b) loopback testing of the PHY entities as close as possible to the PMD interface;
c) confirmation of the operational parameters provided to the MAC;

d) testing of the MAC recovery process for this node including the résofution of the
Beacon and Claim processes.

4.9 Trace function

9

The Trace function provides a recovery mechanism for stuck Beacon conditions on the FDDI ring.
Whereas Physical Connection Management will provide recovery from most physical faults that occuf
between two nodes, the Trace function is intended to providéxecovery from a stuck Beacon conditiorn
thiat cannot be localized to a single link. With such a static'\beaconing condition, the fault domain is
located between the beaconing MAC and its nearest upstream neighbour MAC. The Trace function
causes all stations and concentrators in the suspected-fault domain to leave the ring and Path Test s¢
thiat the fault may be localized.

9K4.9.1 Trace initiation

The Trace function is initiated by RMT as a-result of a MAC that has been beaconing continuously for
am extended period of time. This intervalis sufficiently long to indicate that a static Beacon condition
prlesent. Upon initiation, the MAC sets’a Trace_Prop flag indicating that the Trace is to be propagate
upstream through the Port that is\feeding the MAC input. The Entity Coordination Management (ECM
possesses the configuration information and propagates the Trace to the appropriate Port by issuing
P _Trace signal to the associated PCM. The reception of a Trace_Prop by the ECM causes it to enter
he Trace state signifyingthat a Trace is in progress.

T =nm

—

1.9.2  Trace prepagation

9,

When a PCM receives a PC_Trace signal, it transitions to the Trace state and transmits alternating
Halt and Quiet:symbols. The Port at the other end of the link will receive MLS and its associated PCNI
wll set theTrace_Prop flag to indicate that the Trace is to be propagated upstream.

9,

1.93 { Trace termination

hen a Trace Prop flag is set and a MAC is directly upstream of the entity that set the Trace Prop
flag, the upstream MAC has been reached and the Trace is terminated. This causes the Path_Test
variable to be set to Pending to indicate that a Path Test will be performed after a Leave sequence is
completed. Termination of the Trace occurs when the ECM enters the Leave state.

To provide for recovery in the event of a failed Trace propagation, the ECM allows the Trace state to
be maintained for no greater than the time required for the Trace to traverse the entire network.

The Trace is also terminated when a Disconnect is issued in a station or concentrator that is part of the
Trace process. This is necessary so that the disconnect signal is recognized from all states.
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9.

4.9.4 Trace acknowledgement

When the ECM of a station or concentrator enters the Leave state, Quiet symbols are transmitted from
all Ports to indicate that the node is leaving the network. The transmission of Quiet symbols indicates
that the Trace has terminated and serves as an acknowledgement. The reception of QLS by a PCM in

th

e Trace state signals that the Trace is complete and the node can perform a Path Test. As each

node in the Trace domain successively receives QLS and then leaves for a Path Test, the Trace
acknowledgement propagates back to the station or concentrator that originated the Trace.
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amd terminating the Trace. The ECM initiates the Path Test after the completion of the Trace to

holding.

5 Entity Coordination Management (ECM)
\ 7

5.1 ECM functional description

ntity Coordination Management, shown in figure 10, controls the optional optical bypass switch of th
nysical Media Dependent (PMD) layer and signals the Physical Connection Management.{PCM)
hen the media is available. The Entity Coordination Management starts the PCMs for the A and B
brts in the node when the optical bypass switching is complete. Additionally, in cohgentrators, ECM
parts the PCMs associated with the M Ports. Individual PCMs may be enabled,and disabled while in
e In state.

he ECM also coordinates the Trace function within the node. This includes-propagating the Trace

calize the suspected fault. The Path Test is intended to test Paths within the node and MACs
volved in the fault domain. This includes the MAC initiating the Trtace and nearest upstream
pighbour MAC.

5.2 Detailed ECM description

6.2.1  State ECO:OUT

hen CMT is initialized, the ECM enters the Out state. In this state, the ECM waits for a Connect

the Out state, if an optical bypass switch is-present it is in a bypassed state.

C(01): Connect without Bypass - A transition directly to the In state occurs when Connect is issug
e last Path Test was passed, and ne optical bypass switch is present.

C(05): Connect with Bypass -.A transition to the Insert state occurs when Connect is issued, the
5t Path Test was passed, andian optical bypass switch is present.

5.2.2  State EC1:IN

e In state is the nortmal state for a completed connection. Upon entry into the In state, PC_Start
pnals are sent to the'PCM state machines.

C(11a): Startdold - When Hold is set and the NO_Flags are cleared the RE_Flag is cleared to stan

C(11b)<End Hold - When both NO_Flags are set the RE_Flag is set to end holding and allow norm
covery.

guest from SMT. A successful completion of aPath Test is required to proceed out of the Out statg.

(1]
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ECO:OUT EC1:N
Connect & Path_Test=Passed & not Bypass
EC(01) -
In_Actions O
EC3:LEAVE EC2:TRACE
TEC>:I?:AAT|n & EOt Eypass & Disconnect EC(23a) m:Trace_Prop
AU’ 1T Col T TTIUITIYy EC(SO) LeaVe_ACUOnS D 5 Ec(lz)
SET Path_Test=Exiting Prop_Actions O
Path_Test=Pending RESET TEC
Disconnect & Path_Test=Pending - EC(23b)
— EC(33) Leave_Actions [ m:Trace_Prop
SET Path_Test=Exiting i
TEC>Trace_Max EC(22) =
EC(23c)] Prop_Actions
Trace_Timeout_Actions [
EC4: PATH—TEST Connect & Path. Test=Passed
Path_Test_Actions O EC(31) In_Actions [
Disconhegt
Path_Test=Passed L Acti 0 EC(13)
—rai _Test= eavelActions
Pathn—;e;;';i‘:e" & |ecpy —— EC(41) ——>>
= EC(40a) In_Actions [
_ EC7:DEINSERT
TEC>TD_Min & TEC>TD_Min &
Disconnect & Path_Test=Pending Bypass & Deinsert_Actions 0
not Bypass ‘ EC(34) Rath_Test°Pending
[E——— EC(40b) EC(37)
EC(472) Path, Test=Failed & Bypass
Disconnect & Bypass
EC(47b) yp
.E TEC>hMax
EC(70)
ECS5:INSERT
Insert_Actions {J
Disconnect
EC(57)
Connect & Path_Test=Passed
EC(75)
Connect & EC6:CHECK
Path_Test=Passed &
Disconnect
EC(o5) BMEASS > EC(67)
Ec(61 APC_LS=(QLS | HLS) & B:PC_LS=(QLS | HLS)
Optional Eg(%%)) IN_Max (61) CLEAR SB_Flag
Optjca/ In_Actions O
not SB_Flag & ((A:PC_LS=ILS & B:PC_LS=QLS) |
bypass EC(66 (A:PC LS=QLS & B:PC LS=ILS))
switch (66) SET.SB_Flag '
Optional
RE_Flag & Hold & not PM:NO_Flag &
not SM:NO_Flag & CF_State=Thru EC(11a)
| CLEAR RE_Flag
Optlona/ not RE_Flag & (not Hold |
Hold (PM:NO_Flag & SM:NO_Flag) | CF_State°Thru) EC(LLD)
Policy | SET RE_Flag
e QEIONAN

Figure 10 — Entity Coordination Management (ECM) state diagram (Part 1 of 2)
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Entity Coordination Management footnotes:

1. In_Actions:
CLEAR *:Trace_Prop
SET RE_Flag
*PC_Start

2. Leave_Actions:
*:PC_Stop
RESET TEC

3. Path_Test_Actions:
SET Path_Test=Testing
Perform Path Test
IF Path Test Passed
THEN SET Path Test=Passed
CLEAR <all Paths>:Tracelnitiated
CLEAR <all Paths>:TracePropagated
CLEAR <all Paths>:TraceTerminated
CLEAR <all Paths>:TraceTimeout
ELSE SET Path_Test=Failed

4. Insert_Actions:
SM_PM_BYPASS.request(Insert)
RESET TEC

5. Deinsert_Actions:
SM_PM_BYPASS.request(Deinsert)
RESET TEC

6. Prop_Actions:
IF entity m is a MAC
THEN SET <m:CurrentPath>:Tracelnitiated
IF entity m input is connected to a MAC output
THEN
BEGIN
SET <CurrentPath of MAC connegted to m
input>:TraceTerminated
SET Path_Test = Pending
END
ELSE
BEGIN
SET <Path connected\to m input>:TracePropagated
SIGNAL <Port conhected to m input>:PC_Trace
END
CLEAR m:Trace_Prop

7. Trace_Timeout_Actions:

*:PC_Stop

RESET TEC

SET Path_Test = Pending

FOR <all Paths> DO

IF Path:Tracelnitiated | Path:TracePropagated
THEN SET Path: TraceTimeout
NOTE

A: and B: denote Rort-A’and Port B, respectively.
PM: denotes a MAE.attached to the Primary Path.
SM: denotes a(MAC attached to the Secondary Path.

Figure 10 ~ Entity Coordination Management (ECM) state diagram (Part 2 of 2)

EC(12): Trace'Propagation - A transition to the Trace state is made upon the reception of a
Tace_Prop Signal. The Prop_Actions are performed upon this transition. The Trace is propagated
usingdhe CF_State and fddiPATHConfiguration information.

D

EC(13): Disconnect - A transition to the Leave state is made if a Disconnect request is received whil
in the In state.

9.5.2.3 State EC2:TRACE

The Trace state is used to localize a stuck Beacon condition. TEC is reset upon initial entry into the
Trace state.

EC(22): Trace Propagation - A transition back to the Trace state is made upon the recognition of a set
Trace_Prop flag. The Prop_Actions are performed upon this transition. The Trace is propagated using
the CF_State and fddiPATHConfiguration information.

EC(23a): Disconnect - A transition to the Leave state is made if a Disconnect request is received
while in the Trace state. The Path_Test variable is set to Exiting so that a disconnection will be made
and reconnections will not be allowed until a Path Test is performed.
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EC(23b): Path Test requested - A transition to the Leave state is made if Path Test is set to Pending
by a PCM while in the Trace state.

EC(23c): Time Out - A transition to the Leave state is made if the Trace state is retained for greater
than Trace_Max time. The Path_Test variable is set to Pending on this transition and Trace_Timeout
is signalled.

9.5.2.4 State EC3:LEAVE

The Leave state is present to allow sufficient time to break any existing connections. Upon entry into
the Leave state, PC_Stop signals are sent to the PCM state machines and TEC is reset. The Leave
state IS nelda 101 a tme or 1D _Iviin.

EL(30): Leave without Bypass - A transition to the Out state is made when TEC>TD_Min, no bypas
switch is present, and the Path_Test variable is not set to Pending. The delay of TD_Min in this
transition ensures that the station or concentrator has completely deinserted before a transition is
miade to the Out state.

EC(34): Path Test - A transition to the Path_Test state is taken when TEC>TD_Mincand the Path_Tept
variable is set to Pending.

[72)

EL(31): Connect - A transition to the In state is taken if a Connect request is‘tecéived while the ECM
is|lin the Leave state and the Path_Test variable is set to Passed.

ELC(33): Disconnect - The Path_Test variable is set to Exiting when Disconnect is signalled while in
the Leave state.

EL(37): Leave with Bypass - A transition to Deinsert is made after TEC>TD_Min when a bypass
switch is present and the Path_Test variable is not set to Pendifig.

©

p.2.5 State EC4:PATH_TEST

The Path_Test state is entered upon the completion of\the Trace function. In the Path_Test state, thd
station or concentrator performs a test of its entitiestand data Paths.

Ef(40a): Failed without Bypass - A transition-is made to the Out state when Path_Test is set to Fai
amd no optical bypass switch is present.

EL(40b): Disconnect without Bypass .- A transition is made to the Out state when no optical bypass$
switch is present and a Disconnect i$ requested.

ELC(41): Passed - A transition difectly to the In state occurs when the Path_Test is set to Passed.

EL(47a): Failed with Bypass ‘.7 A transition is made to the Deinsert state when the Path_Test is set tp
Fail and an optical bypass_switch is present.

ELC(47b): Disconnect\with Bypass - A transition is made to the Deinsert state when an optical bypass
switch is present andha Disconnect is requested.

[(e]

p.2.6  State<ECS5:INSERT

Thhe Insert.state of the ECM allows for the switching time of the optical bypass switch. In the Insert
stpte, an,insert request is sent to the optical bypass switch and TEC is reset. The ECM state remaing
as InSert until the optical bypass switch has completed switching.

Wi S-S o Lok A s ) ol ! s ra U W
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EC(57): Disconnect - A transition to the Deinsert state is made if a Disconnect request is received
while in the Insert state.

9.6.2.7 State EC6:CHECK

The Check state of the ECM is used to confirm that both the primary and secondary optical bypass
switches have switched.

EC(61): Switch Complete - A transition is made to the In state when QLS or HLS is observed on both
A and B Ports. The SB_Flag is cleared on this transition.

EC(66): Switch Failed - This transition is made if line states are observed on both Ports that indicate
that a stuck bypass switch may be present. The SB_Flag is set on this transition.
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EC(67): Disconnect - A transition to the Deinsert state is made if a Disconnect request is received
while in the Check state.

9.5.2.8 State EC7:DEINSERT

The Deinsert state allows time for the optical bypass switch to deinsert. An
SM_PM_BYPASS.request(Deinsert) is issued upon entry into the Deinsert state.

EC(70): Deinsertion Complete - A transition to the Out state is made after TEC>I_Max.

EC(75): Connect - A transition is made to the Insert state when a Connect request is received and the

Path Test was prp\/inncly paQQPd

9
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6 Physical Connection Management (PCM)

e Physical Connection Management (PCM) initializes the connection of neighbouring Ports and
anages the signalling between Ports. PCM provides all the necessary signalling to

— initialize a connection
— withhold a marginal connection
— support maintenance.

he PCM is functionally divided into two entities: the PCM state machine and the PCM pseudo code.
he PCM state machine contains all the state and timing information of the/PCM and provides a

pnalling channel. The PCM pseudo code specifies the bits that are te be signalled by the PCM stat¢g
achine and processes the bits received from the PCM at the othet-end of the link.

6.1 PCM functional description

he PCM state machine is shown in figure 11. The PCM state machine specifies the timing and statg
guirements for Physical Connection Management. The’structure of the PCM state machine is

96.1.1 Initialization sequence

dependent of the bits of information provided by the*'PCM pseudo code. The state machine states
d transitions are described in detail in this subclause.

Cpnnection initialization starts with the reception of PC_Start from the Entity Coordination Manageme

(HCM). PC_Start indicates that the physical media is available for communication. The PC_Start
cquses the PCM to enter the Break state where a continuous stream of Quiet symbols is transmitted
cquse the Port at the other end of.the link to stop signalling or transmitting data and enter the Break

state. After sufficient Quiet symbols are transmitted, the reception of QLS or HLS causes the PCM tg
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transmission’of Idle symbols for a time sufficient for recognition, and the assertion of PC_Signal for th

nsition to the Connect state:

the Connect state, a-continuous stream of Halt symbols is transmitted for a sufficient time for clock
quisition by the receiving PHY. The reception of HLS causes the PCM to transition to the Next state.
bon this first transition to the Next state, the bit signalling counter is reset to n=0.

the Next state,a continuous stream of Idle symbols is transmitted to separate the sending of bit
nchronized,Signals. The Next state is terminated by the successful reception of ILS, the

1]

ext bit'to-be transmitted.
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PCO:OFF PC9:MAINT
Off_Actions n
int(Mi | PC_Disable From All States:
From States 0 to 8: PC_Stop PC_Maint(Maint_LS ) PC(09a)-PC(99a)
PC1:BREAK PC(00)-PC(80) — =] PC(09b) - Off_Actions
Maint_Actions r PC_Maint(Maint_LS)
PC(99b) —
PC_Enable ; ;
PC_Start From States 0 to 8: < = PC(90) Maint_Actions
: pc(o1a)-Pc@ela) PC3:CONNECT
Break_Actions
PC_LS=HLS & not LS_Flag
PC_LS=(QLS | HLS) & TPC>TB_Min PC(33) p—— PC4:NEXT
FCUllo —
R Connect_Actions
Connect_Error @ LS Flag & TPC>C_Min
— pc@1b) | Pca -9 —
Break_Actions SET n=0; Next_Actions
Next_Error@ PC(41b)
TPC>TB_Max & not BS_Flag Break_Actions TID>LS_Min & not LS_Flag
PC(11b) PC(44a)
SET BS_Flag | SET LS_Flag
LS Flag & not RC_Flag & TPC>TL \Mih PC(44b)
PC5:SIGNAL SET RC_Flag; PC_RCode(n)\‘Attions
PC_Signal PC(45)
PC_LS=HLS & not LS_Flag PC(55a) Signal_Actions 1)
SET LS_Flag; SET R_Val(n) ;
PC(54) LS_Flag & TPC>ThMin
INC n; Next Actions
PC_LS=MLS & not LS Flai
| _Flag PC(55b) PC\PDR PC(440)
SET LS_Flag; CLEAR R_Val(n) | SM_PH_LINE-
@ TD Flag & not TC_Flag &
Signal_Error (PC_LS=Z(HLS | MLS) | TPC>T_Next(n))
ana_ PC(51b) - l l — PC(44d)
Break_Actions | SET TC_Flag; PC_TCode(n)_Actions
PC6:JOIN
Join_Error @ )
- PC(61b) PC_Join
Break_Actions Toin Actions PC(46)
_ n
PC7:VERIRY PC_LS=HLS & not LS_Flag
PC(66 i »
C LSeMLS & not LS 68 “SETis Flag| PC8:ACTIVE
PC_LS=MLS & not LS_Flag LS _Flag & TPC>TL Min
PC(77) - - PC(67)
SET LS_Flag Verify_Actions n .
- LS _Flag & TPC>TL_Min
PC(78) — - =
Active_Actions 1
Verify Error®. (71b) TID>LS_Min & not LS_Flag PC(88a)
— PC(71
Break_Actions, i | SETLS_Flag
Active_Error @
Break_Actions PC(81b)
D . - M
_[ C2:TRACE TPC>TL_Min & LS Flag & not CF_Join PC(88h)
PCTLS=(QLSh | HLS) & g SET CF_Join
not LS_Flag & Path_Test=Passe - -
PO(T23) _Flag _ : SM_PH_LINE
SET Path_Test=Pending |
PC_LS=MLS & not LS_Flag & not TR_Flag LS_Flag & PC_LS=MLS & not TR_Flag PC(880)
PC(22b) ] SET TR Flag: SET Trace Prap
SET LS_Flag, SET Trace_Prop [ = =
PC_Trace
PC(82)

Trace_Actions
Figure 11 — Physical Connection Management (PCM) state diagram (Part 1 of 3)
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1. Off_Actions:
SM_PM_CONTROL.request(Transmit_Disable)t
SM_PH_Line-State.request(TRANSMIT_QUIET)
CLEAR CF_Loop
CLEAR CF_Join
CLEAR BS_Flag
SET PC_Withold = None
SET Connect_State = Disabled

2. Break_Actions:
SM_PM_CONTROL.request(Transmit_Disable)t
SM_PH_Line-State.request(TRANSMIT_QUIET)
CLEAR CF_Loop
CLEAR CF_Join

CLEAR BS_Flag
PC_Mode=N
If PC_Withold = None
THEN SET Connect_State = Connecting

3. Trace_Actions:
CLEAR LS_Flag
SM_PH_Line-State.request(TRANSMIT_MASTER)

4. Connect_Actions:
CLEAR LS_Flag
CLEAR BS_Flag
SM_PM_CONTROL.request(Transmit_Enable)t
SM_PH_Line-State.request(TRANSMIT_HALT)

5. Next_Actions:
CLEAR LS_Flag, RC_Flag, TC_Flag, TD_Flag
SM_PH_Line-State.request(TRANSMIT_IDLE)

6. Signal_Actions:
CLEAR LS_Flag
IF T_Val(n)
THEN SM_PH_Line-State.request(TRANSMIT_HALT)
ELSE SM_PH_Line-State.request(TRANSMIT_MASTER)

7. Join_Actions:
CLEAR LS_Flag
SM_PH_Line-State.request(TRANSMIT_HALT)

8. Verify_Actions:
CLEAR LS_Flag
SM_PH_Line-State.request(TRANSMIT_MASTER)

9. Active_Actions:
CLEAR LS_Flag, TR_Flag, LEM_Fail
SM_PH_Line-State.request(TRANSMIT_IDLE)
SET Connect_State = Active

10. Maint_Actions:
IF Maint_LS=QUIET
THEN SM_PM_CONTROL.request(Transmit_Disable)t
ELSE SM_PM=CONTROL.request(Transmit_Enable)t
SM_PH_Line-Statesrequest(Maint_LS)

11. Connect_Error:
(PC_LS=ILS &not LS_Flag) or optionally
PC_LS=MLS

12. Next_Error:

PC_LS=QLS or
(n 48T _Val(4) & T_Val(5) & (not WC_Flag) &
Connection_Policy(PC_Type,PC_Neighbour)) or
(not LS_Flag & n>0 &

(TPC>T_Out or optionally

(PC_LS=MLS & R_Val(n-1)) or

(PC_LS=HLS & not R_Val(n-1)))) or optionally
TNE>NS_Max

+Fhis-primitivets-notregtiredc-for-at-PMbB-mplementations:
13. Signal_Error:

PC_LS=QLS or

(not LS_Flag & TPC>T_Out) or optionally

TNE>NS_Max or optionally

(LS_Flag &

((PC_LS=MLS & R_Val(n)) or (PC_LS=HLS & not R_Val(n))))
14. Join_Error:

PC_LS=QLS or

(not LS_Flag & TPC>T_Out) or

(LS_Flag & PC_LS=ILS) or optionally

TNE>NS_Max

Figure 11 — Physical Connection Management (PCM) state diagram (Part 2 of 3)
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15. Verify_Error:
PC_LS=QLS or
(not LS_Flag & (PC_LS=ILS or TPC>T_Out)) or optionally
(LS_Flag & PC_LS=HLS) or optionally
TNE>NS_Max

16. Active_Error:
not TR_Flag &
(PC_LS=HLS or WC_Flag or
(RE_Flag &
(PC_LS=QLS or LEM_Fail or TNE>NS_Max or
(not LS_Flag & TPC>T_Out))))

17. Precedence:
a PC Disable shall take precedence over PC Stop
b. PC_Stop shall take precedence over all conditions except PC_Disable.
c. Transitions to State PC1:BREAK shall take precedence over all conditions
except PC_Stop and PC_Disable.

18. PC_React:
Transitions to State PC1:BREAK triggered by receipt of QLS shall occur within
PC_React time after receipt of QLS.

19. TPC:

TPC shall be reset on every state transition. This includes transitions where
the target state is the same as the initial state.

Figure 11 — Physical Connection Management (PCM) state diagram'\ (Part 3 of 3)

Signalling of information is done in the Signal state. The Signal state is maintained until HLS or MLS
has been received and a sufficient length of Halt symbols or alternating‘Halt and Quiet symbols has
been transmitted for recognition.

The PHY line states are used to signal information and provide‘handshaking during the signalling. Al
og¢currences of the line states, QLS, HLS, MLS, and ILS, that\cause PCM state transitions shall be
recognized. This is required for correct operation of the PCM signalling.

The processing of the signalled bits is performed in the-Next state. The PCM pseudo code describes|
thie processing necessary for each bit. While in the Next state with bit counter of n, the PCM pseudo
code processes the n-1 bit received from the other,end of the link. After processing the last bit
relceived, the pseudo code determines the next.bit to be transmitted or if CF_Loop or PC_Join is to bd
asserted. If a bit is to be transmitted, the PCM pseudo code issues PC_Signal to cause a transition t
thie Signal state. The PCM state machine/alternates between the Next and Signal states until all of th
rgquired connection initialization signals:have been sent.

[]

After all signalling has been completed successfully, the PC_Join signal is issued. Signalling of
PC_Join causes the PCM to pregress through the Join and Verify states to the Active state. Failure tp
relceive the unique HLS-MLSAILS sequence necessary for this progression shall cause the connection
attempt to fail and return to‘the Break state. The signalling of PC_Join causes the CF_Join flag to be
s¢t in the CFM state machine so that a MAC is attached to the associated PHY.

9J6.1.2 Maintenance support

Support of maifntenance functions is provided by the presence of a maintenance state where a

specified line state shall be transmitted. The maintenance state allows CMT to force the PCM of the
neighbouring’Port into a known state manually. Line faults may be traced when both end nodes are ip
known States and do not change state due to line noise.

n| addition, useful diagnostic properties are inherent in the PCM state machine. Consider the
continuous fransmission of QLS 10 a Port with its PCM N an unknown state:

a) A Port with its PCM in the Off state shall transmit continuous Quiet symbols in
response;

b) The PCM in a Port attempting a connection shall reach the Connect state where the
Port shall transmit Halt symbols continuously in response.

Thus, by the transmission of Quiet symbols to a Port with an unknown PCM state, the PCM status can
be determined.

The steady-state properties for the state machine on a link with a broken fibre are also useful. The
continuous reception of QLS that is received from a broken fibre causes a PCM to progress to the
Connect state where it continuously transmits Halt symbols. The reception of this continuous stream of
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Halt symbols causes a Port to reach a steady-state condition of continuously transmitting Idle symbols
with its PCM in the Next state. Thus, a link break may be localized by observing whether QLS or ILS is
seen on the link in addition to HLS in the other direction after the PCM has reached the above steady
states.

9.6.2 Detailed PCM description

Required transition conditions for PCM are described in this clause. Optional additional transition
conditions are specified in the PCM footnotes in figure 11, but are not described in this clause.

2.1 General transitions

9
The following transitions may be made from multiple states. They are made general so that theymay
be initiated externally without regard to the state of the PCM signalling.

C(00)-PC(80): PC_Stop - Enter the Off state when PC_Stop is directed while in any state‘\except th
aint state. A PC_Start shall be required to restart the PCM state machine.

C(01a)-PC(81a): PC_Start - Enter the Break state when PC_Start is directed. ThiSitransition may he
aken while in any state except the Maint state.

C(09a)-PC(99a): PC_Disable - Enter the Maint state when PC_Disable is ditected while in any statg.
PC_Enable shall be required to remove the PCM from the Maint state.

U =T
1%

—

ne Off state is the initial state of the PCM state machine. In the Off state, a continuous stream of
uiet symbols is transmitted. The Off state is entered when PE) Stop is detected while in any state ir
the PCM state machine except the Maint state. The PCM state'machine remains in the Off state until a
C Start or a PC_Maint is detected.

P
PC(09b): Maintenance - Enter the Maint state when RE-Maint*(Maint_LS) is directed from the Off
state. Transmit the line state specified by Maint_LS:

P
A
96.2.2 State PCO:OFF
T
Q

96.2.3 State PC1:BREAK

The Break state is the entry point in the start:ef a PCM connection. In the Break state, a continuous
stream of Quiet symbols is transmitted, te force the other end of the connection to break any existing
cgnnection and restart the connection initialization sequence. The Break state is entered by the
detection of a PC_Start, the receptionof QLS, or the expiration of TPC>T_Out. The detection of
PC_Start signifies that the connection shall be restarted, while the reception of QLS indicates either
thiat there is a break in the conngection or that the other end has started a reinitialization of the
connection. The expiration\.of TPC>T_Out indicates that the signalling has halted and shall be
rgstarted.

PL(11b): Stuck in Break - Set the BS_Flag when the PCM remains in the Break state for greater thgn
TB_Max time.

PC(13): Connect - Enter the Connect state when QLS or HLS is being received after QLS has been
transmitted\for TB_Min. Clear LS_Flag on this transition.

96.24 \ State PC2:TRACE

The Jrace state is used to localize a stuck Beacon condition. In the Trace state, a continuous strea
of alternating Halt and Quiet symbol pairs is transmitted. The Trace state is entered by the detection of
PC_Trace in the Active state. The Trace state is kept until the ECM starts a Path Test.

PC(22a): Trace Acknowledged - Set the ECM Path_Test variable to Pending if QLS or HLS is
received while in the Trace state and the LS_Flag is not set.

PC(22b): Trace Received - Setthe LS _Flag and Trace_Prop flags if MLS is received in the Trace
state with the LS_Flag and TR_Flag flags not set.

9.6.2.5 State PC3:CONNECT

The Connect state is used to synchronize the ends of the connection for the signalling sequence. In
the Connect state, a continuous stream of Halt symbols is transmitted. The Connect state is entered
from the Break state when QLS or HLS is detected.
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PC(31b): Restart - A transition to Break from Connect is made if ILS is received before HLS is
received. The condition on the reception of ILS prevents deadlocks from occurring. This transition
may optionally occur for other invalid input conditions.

PC(33): Line State Flagged - SetLS_Flag to indicate that HLS has been received while in the
Connect state.

PC(34): Neighbour Connecting - The transition to Next occurs when the opposing PCM is in the
Connect or Next states. HLS is transmitted for a length of time C_Min to assure that signal acquisition
is achieved. Start the count of the signalled bits at n=0 and clear LS_Flag, RC_Flag, TC_Flag, and
TD_Flag.

96.2.6 State PC4:NEXT

On initial entry into the Next state, a continuous stream of Idle symboils is transmitted. While in\the
Next state, either a continuous stream of Idle symbols or the symbol stream presented to the
PH_DATA.request interface is transmitted as specified by the most recent argument to the

SM_PH_LINE-STATE.request primitive. The Next state is used to separate the signalling performed jn
thie Signal state and to transmit PDUs while MAC Local Loop is performed.

PL(41b): Restart - The reception of QLS indicates that the link is inactive. ThéBreak state is enterefl
tolannounce the reception of QLS or the termination of the conditions that were withholding the
cgnnection. This transition may optionally occur for other invalid input conditions.

PL(44a): Line State Flagged - Setthe LS_Flag to indicate that ILS has.been received while in the
Next state.

PL(44b): Run RCode(n) - The receive pseudo code processing is started by this transition.

14

PL(44c): Transmit PDUs - PDUs may be transmitted from.the Next state when sufficient ILS has begn
transmitted, ILS has been flagged, and PC_PDR has beenissued.

PL(44d): Run TCode(n) - The transmit pseudo code processing is started by this transition only whe
itg execution is delayed. The transmit pseudo codetis started at the completion of the receive pseudd
cgde when its execution is not delayed. This transition occurs when T_Next(n) time has passed sinc¢
thie last transition or when the line state changes from ILS to HLS or MLS. The TC_Flag ensures that
this transition is not performed more than once for each entry into the Next state.

=i

PL(45): Signal - Transition to the Signal state if PC_Signal has been issued. The issuing of
PL_Signal indicates that the PCM pseudo code has been processed and the PCM has information
rgady to signal.

PL(46): Join - Transition to-the’Join state if PC_Join has been issued.

96.2.7 State PC5:SIGNAL

In the Signal state, individual bits of information are communicated across the connection by
transmitting either.a continuous stream of Halt symbols or a continuous stream of alternating Halt ang

detecuon was mlssed and the S|gnall|ng sequence shaII be restarted This transmon may optlonally
occur for other invalid input conditions.

PC(54): Next - Return to Next when PCM has received a response and has transmitted its signal for at
least TL_Min. The bit counter nis incremented on this transition.

PC(55a): HLS Flagged - Flag the reception of HLS and indicate that the received bit was a one.
PC(55b): MLS Flagged - Flag the reception of MLS and indicate that the received bit was a zero.
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9.6.2.8 State PC6:JOIN

The Join state is the first of three states in a unique sequence of transmitted symbol streams received
as line states (HLS-MLS-ILS) that leads to an active connection. This sequence assures that both
ends of a connection enter the Active state together at the completion of the signalling. In the Join
state, a continuous stream of Halt symbols is transmitted.

PC(61b): Restart - The reception of QLS indicates a problem with the link or an inserting station or
concentrator. Remaining in Join for longer than T_Out typically indicates that a line state detection
was missed and the signalling sequence shall be restarted. This transition may optionally occur for

other myvalid mnit canditinone
He e Hpat-EoRaoHS:

PC(66): Line State Flagged - Set LS Flag to indicate that HLS has been received while in the Jain
state.

PL(67): Verify - Transition to the Verify state when PCM has received a response and has transmittdd
itg signal for at least TL_Min.

96.2.9 State PC7:VERIFY

Tihe Verify state is the second state in the Path to the Active state. In the Verify.State, a continuous
stream of alternating Halt and Quiet symbol pairs is transmitted. The Verify state shall not be reached
by a connection that is not synchronized.

PL(71b): Restart - The reception of QLS indicates a problem with the-link or an inserting station or
concentrator. Remaining in the Verify state longer than T_Out typicCally indicates that a line state
detection was missed and the signalling sequence shall be restarted. This transition may optionally
o¢cur for other invalid input conditions.

PL(77): Line State Flagged - Set LS _Flag to indicate that MLS has been received while in the Verify
stpte.

PL(78): Active - Transition to Active state when PCM has received a response and has transmitted ifs
signal for at least TL_Min.

96.2.10 State PC8:ACTIVE

n[the Active state, the Port is incorporated into the token ring Path. On initial entry into the Active, a
cgntinuous stream of Idle symbols is‘transmitted. In the Active state, either a continuous stream of Idfe
symbols or the symbol stream presented to the PH_DATA.request interface is transmitted as specified
by the most recent argument toithe SM_PH_LINE-STATE.request primitive.

PL(81b): Restart - Transitionto Break if HLS or WC_Flag. If recovery is enabled, then transition to
Break if QLS or LEM_Failror extended noise is received or ILS has not been received for a period
T| Out since entering the Active state. These conditions indicate a problem with the connection or a
new station or concentrator joining the ring. This transition is not taken if the TR_Flag flag is set.

C(82): Trace </Iransition to the Trace state if PC_Trace is issued.

P
PL(88a): Line'State Flagged - Set the LS_Flag to indicate that ILS has been received while in the
Active state:

PL(88h): Ready to transmit - Signal CF_Join when ILS has been transmitted for a sufficient duratio
ad I ) I ) he ri '|'

NOTE 15 — An implementation should not enable the transmission of PDUs until Configuration
Management (CFM) has properly reconfigured the CCEs due to the CF_Join being set.

PC(88c): Trace Received - Setthe TR_Flag and Trace_Prop flag if MLS is received in the Active state
with the LS_Flag set and the TR_Flag not set.

9.6.2.11 State PC9:MAINT

The Maint state is entered from the Off state upon the detection of PC_Maint(Maint_LS). In the Maint
state, the symbol stream specified by the Maint_LS variable shall be forced. The PCM state machine
is insensitive to the received line state while in the Maint state.

PC(90): Enable - A transition to the Off state is made when PC_Enable is signalled while in the Maint
state.


https://standardsiso.com/api/?name=3ccb571265f82798d539476aac7eac97

— 154 - 9314-6 © ISO/IEC:1998(E)

PC(99b): Maintenance - Transmit the directed symbol stream Maint_LS in the Maint state.

9.6.3 PCM signalling

The PCM pseudo code provides the information to be communicated to the neighbouring PCM. The
PCM pseudo code is divided into the transmit and receive Code subclauses. The interfaces to the
PCM pseudo code are as shown in figure 11.

The transmit Code receives the information to be transmitted from other SMT entities and supplies the
values for each bit to the PCM state machine and the Receive Code. The running of the transmit Code
is initiated by the PC_TCode(n)_Actions signal. The transmit Code terminates with the issuing of

P
T

C¢
Cq

9,

T_Val(0)

T Val(1,2)

T Val(3)

T_Val(4,5)

T Val(6)

C_Signal when the information is ready to be signalled.

he Receive Code processes the transmitted and received information to support the prevailing
nnection policies. According to policy and the communicated information, the PCM Recejve ‘€ode
ipable of signalling PC_Start, PC_PDR, or PC_Join to the PCM state machine. The Receive Code
provides the PC_Mode variable to the Configuration Management.

6.3.1 PCM signalled bits

Escape Bit. T_Val(0) is not set for this sequencés The setting of
T_Val(0) is reserved for future assignment by-this part of ISO/IEC 9314.
The following T_Val(n) assignments are used-when T_Val(0) is not set
or R_Val(0) is not set. Note that after signalling, R_Val(0) corresponds
to T_Val(0) in the PCM at the other end.of the connection.

PC_Type. The value of PC_Type.is encoded in T_Val(1) and T_Val(2
as follows:

PC_Type=A: T_Nal(1l) notset T_Val(2) not set
PC_Type=B: IZVal(l) notset T _Val(2) set
PC_Type=S: T_Val(1) set T_Val(2) not set
PC_Type=M.: T_Val(1) set T_Val(2) set

The signalling offPC_Type is used to establish the mode of the
connection and’to prevent or detect topology problems.

Port Compatibility. T_Val(3) is set if my topology rules include the
connéction of my Port to a Port of the type at the other end of the
caonnection. The connection will be allowed if T_Val(3) is set or
R-Val(3) is set. Connections that are not allowed are withheld later in
the signalling sequence.

LCT Duration. The requested Link Confidence Test duration is encoded
into T_Val(4) and T_Val(5) as follows:

Name T Val(4) T _Val(5)
Short not set not set
Medium not set set
Long set not set
Extended set set

MAC Available for LCT. The setting of T_Val(6) indicates the intention

T Val(7)

T_Val(8)

0 place a MAT at my end of the connection during the Link Confidence
Test. The Link Confidence Test is performed following the signalling of
T_Val(6).

LCT Failed. T_Val(7) set indicates that the Link Confidence Test was
failed by my end of the connection.

MAC for Local Loop. The setting of T_Val(8) indicates that my end of
the connection will provide a MAC for the MAC Local Loop. If T_Val(8)
is not set and R_Val(8) is not set, then the MAC Local Loop is not
performed. If T_Val(8) is set and R_Val(8) is not set, then my end of the
connection has the option of not performing MAC Local Loop.
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NOTE 16 — Whereas the Link Confidence Test is used to test the Link Error Rate over a
timed interval, the MAC Local Loop may optionally be used to verify MAC recovery processes,
token passing, and frame transmission and reception.

T_Val(9)

The MAC Local Loop is performed following the signalling of T_Val(8).

MAC on Port Output. The setting of T_Val(9) indicates that my end of
the connection intends to place a MAC in the output token Path of this
Port. If this Port has PC_Mode set to Tree, the setting of this bit
indicates that a MAC output will be connected to the PHY associated
with this Port when the PCM becomes Active. If this Port has PC_Mode

set to Peer, this bit indicates that a MAC oufput will be connected to ihe
PHY associated with this Port when the node reaches a Thru state.
This information may be used for physical ring map construction.

96.3.2

PCM pseudo code

. PC_RCode(0)_Actions:

PC_TCode(0)_Actions

. PC_TCode(0)_Actions:

CLEAR T_Val(0)
SIGNAL PC_Signal

. PC_RCode(1)_Actions:

PC_TCode(1)_Actions

. PC_TCode(1)_Actions:

IF PC_Type=S or PC_Type=M
THEN SET T_Val(1)
ELSE CLEAR T_Val(1)
SIGNAL PC_Signal

. PC_RCode(2)_Actions:

PC_TCode(2)_ Actions

. PC_TCode(2)_Actions:

IF PC_Type=B or PC_Type=M
THEN SET T_Val(2)
ELSE CLEAR T_Val(2)
SIGNAL PC_Signal

. PC_RCode(3)_Actions:

IF R_Val(1)
THEN IF R_Val(2)
THEN SET PC_Neighbour=M
ELSE SET PCNeighbour=S
ELSE IF R_Val(2)
THEN SET PC_Neighbour=B
ELSE SET\RC_Neighbour=A
PC_TCode(3)_Actions

. PC_TCode(3)_Actions:

IF PC_Type=M-& PC_Neighbour=M
THEN GLEAR T_Val(3)
ELSEIF Connection_Policy (PC_Type, PC_Neighbour)
THEN SET T_Val(3)
ELSE CLEAR T_Val(3)
SIGNAIYPC_Signal

. PC_RCade(4)_Actions:

IF PC_Type=M & PC_Neighbour=M
THEN SET PC_Withhold=Port M to Port M
ELSE IF T_Val(3) or R_Val(3)
THEN
BEGIN

THEN SET PC_Mode=T

ELSE SET PC_Mode=P
Reevaluate the selection criteria and the setting of the
WC_Flag (see 9.7.2.4.4)

IF WC_Flag

THEN SET PC_Withhold=Requested Paths Not Available

ELSE SET PC_Withhold=None
END
ELSE SET PC_Withhold=Other Incompatible Port Types
PC_TCode(4)_Actions
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