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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
HIGH AVAILABILITY AUTOMATION NETWORKS -

Part 2: Media Redundancy Protocol (MRP)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizati pmprising
all ndtional electrotechnical committees (IEC National Committees). The obj i promote
international co-operation on all questions concerning standardization in the electfical and fields. To
this ehd and in addition to other activities, IEC publishes International Standards i ifications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; a nterested
in thg subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also part|C|pate in thi N/ bs closely
with the International Organization for Standardization (ISO) i d e With/condijtions detefmined by
agreefnent between the two organizations.

2) The fgrmal decisions or agreements of IEC on technical matt S possible, an intgrnational
consehsus of opinion on the relevant subjects since eac i from all
interested IEC National Committees.

3) IEC Plublications have the form of recom i )i i National
Comniittees in that sense. While all reas6nabl fe & & nt of IEC
Publidations is accurate, IEC cannot be he S r for any
misinterpretation by any end user.

4) In ord blications
transp vergence
betwep indicated in
the lafter.

5) IEC itp onformity
assesp e for any
service

6) All us

7) No liapili perts and
memb) amage or
other ees) and
expen bther IEC
Publig

8) Attent ications is
indisp

Internat ptworks,

of IEC technical comyriittee 65: Industrial-process measurement, control and automatign.

This standard cancels and replaces IEC 62439 published in 2008. This first edition constitutes
a technical revision.

This edition includes the following significant technical changes with respect to IEC 62439
(2008):
— adding a calculation method for RSTP (rapid spanning tree protocol, IEEE 802.1Q),

— adding two new redundancy protocols: HSR (High-availability Seamless Redundancy)
and DRP (Distributed Redundancy Protocol),

— moving former Clauses 1 to 4 (introduction, definitions, general aspects) and the
Annexes (taxonomy, availability calculation) to IEC 62439-1, which serves now as a
base for the other documents,

— moving Clause 5 (MRP) to IEC 62439-2 with minor editorial changes,
— moving Clause 6 (PRP) was to IEC 62439-3 with minor editorial changes,
— moving Clause 7 (CRP) was to IEC 62439-4 with minor editorial changes, and
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— moving Clause 8 (BRP) was to IEC 62439-5 with minor editorial changes,

— adding a method to calculate the maximum recovery time of RSTP in a restricted

configuration (ring) to IEC 62439-1 as Clause 8,

— adding specifications of the HSR (High-availability Seamless Redundancy) protocol,

which shares the principles of PRP to IEC 62439-3 as Clause 5, and
— introducing the DRP protocol as IEC 62439-6.

This bilingual version (2012-12) corresponds to the English version, published in 2010-02.

The text of this standard is based on the following documents:

FDIS Report on voting /(
65C/583/FDIS 65C/589/RVD

Full infdrmation on the voting for the approval of this standard
voting ifdicated in the above table.

The French version of this standard has not been voted u

in

eMeport on

This Infernational Standard is to be read in conjunction with\JEC 39-1:2010, Industrial

communication networks — High availahility au
and calgulation methods.

y et@rks

Part 1: General concepts

A list off the IEC 62439 series can be fouhd, un e.general title Industrial communication

networkis — High availability automation net C website.

This publication has been ed i i O/IEC Directives, Part 2.

The committee has decided s of this amendment and the base publicqdtion will
remain uncha until i 3 indicated on the IEC web sitg under

"http://webstore.iec:
publicatjon will be

. reco|

edition, or
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INTRODUCTION

The |IEC 62439 series specifies relevant principles for high availability networks that meet the
requirements for industrial automation networks.

In the fault-free state of the network, the protocols of the IEC 62439 series provide
ISO/IEC 8802-3 (IEEE 802.3) compatible, reliable data communication, and preserve
determinism of real-time data communication. In cases of fault, removal, and insertion of a
component, they provide deterministic recovery times.

These protocols retain fully the typical Ethernet communication capabilities as used in the

office Wf\lr'lr'l7 so that the software involved remains apphr\ahln

The market is in need of several network solutions, each wit rmance
characteristics and functlonal capabilities, matchlng diverse appll ati i >These
solution ‘ uced in
IEC 624 -1 also
distingu

The IEQ

The Intg ention to the fact that it is
claimed ~ e ing ring
protoco

IEC takes no position concerning the eyidence

The hol icences
either fi ; igns with
applicants throughout the worid. s statement of the holder of this patgnt right

is registered with JEC. med from:
Siemens AGQ
Gleiwitzerstr.
NGrn
Gerr

and
Hirsg i and Control GmbH
Stutt
Necklartehzlingen 72654

Germany

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.
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INDUSTRIAL COMMUNICATION NETWORKS -
HIGH AVAILABILITY AUTOMATION NETWORKS -

Part 2: Media Redundancy Protocol (MRP)

1 Scope

The IEC 62439 series is applicable to high-availability automation networks based on the

ISO/IEQ 8802-3 (IEEE 802.3) (Ethernet) technology.

This part of the IEC 62439 series specifies a recovery protocol bas pology,
designe h in the
networkl

2 Normative references

The foll cument.
For datd I edition
of the re

IEC 600 hdability
and qudlity of service

IEC 61158-6-10, Industri rt 6-10:
Application layer protocol sp

IEC 62439-1:201 7 ication networks — High availability automation rletworks
— Part 1 Genera 3 fon n

ISO/IEQ Telecommunications and infgrmation
exchang ocal-and metropolitan area networks — Specific requirements —
Part 3: C ccess with collision detection (CSMA/CD) access method and
physica

IEEE 8(2. tandards for local and metropolitan area network. Virtual bridged local
area ne

IEEE 8024D:2004, |EEE standard for local Local and mnfrnpnlif::n arca networks Media
Access Control (MAC) Bridges

3 Terms, definitions, abbreviations, acronyms, and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-191, as well
as in IEC 62439-1, apply.

3.2 Abbreviations and acronyms

For the purposes of this document, the abbreviations and acronyms given in IEC 62439-1
apply, in addition to the following.

MRC

Media Redundancy Client
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MRM Media Redundancy Manager
MRP Media Redundancy Protocol

3.3 Conventions

This document follows the conventions defined in IEC 62439-1.

4 MRP Overview

The Media Redundancy Protocol (MRP) specifies a recovery protocol based on a ring
topology-

MRP is |designed to react deterministically on a single failure of an in r switch
in the network.

MRP is|based on functions of ISO/IEC 8802-3 (IEEE 802.3) jing the
Filterind Data Base (FDB) and is located between the Data hi idn Layer
(see Figure 1).

NOTE 1 |Layering is assumed to be according to IEC 61158-1.

A compliant network shall have a ring tepology

One of n of the
MRM is Its. The
MRM dd bthe ring and receiving them from the
ring over its other ring pori;/a

The oth C reacts
on rece hges on
its ring

A compliant node

e medja redundancy

¢ medja redundancy client

e both/MR

Each M the ring.
NOTE 2 |Additional ring ports may be used to connect to another ring.

Each node in the ring is able to detect the failure or recovery of an inter-switch link or the

failure or recovery of a neighboring node (see 5.1).

The MRP consists of a service and a protocol entity, see stack model in Figure 1.

The service entity specifies, in an abstract way, the externally visible service provided by the

Data Link Layer in terms of:

e primitive actions and events of the service,

e parameters associated with each primitive action and event, and the form which th
and

e interrelationship between these actions and events, and their valid sequences.

MRP defines the services provided to

ey take,
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5.1

The MRM and the MR(
The MRM and n@
mechanjsms based o

The MR
MRP_Li

A ring p ane of the following port states:

NOTE
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the Application Layer at the boundary between the Application Layer and the Data Link
Layer, and

the MRP Management at the boundary between the Data Link Layer and the MRP
Management.

MRP Media redundancy beha

DISA :
All frames shall be dropped.

Higher-Layer Entity

MRP MRP
Management
(Service) (Protocol)
Data oUZ.1
Link Bridge
Layer Q\/
Physical

Layer

ing ports

€ e failure or recovery of a link on a ring port with
EEE 802.3).

MRP_Test frames, MRP_TopologyChange frames, and
ring ports.

BLOCKED:
All frames shall be dropped except the following:

MRP_TopologyChange frames and MRP_Test frames.
MRP_LinkChange frames from an MRC.

Frames specified in IEEE 802.1D (2004) Table 7-10 to pass ports in “Discarding” state
(e.g. LLDP, IEC 61588 (IEEE 1588) PTP).

Frames only produced or consumed by the higher layer entities of this node and never
forwarded.

FORWARDING:
All frames shall be passed through according to the forwarding behavior of IEEE 802.1D.

IEEE 802.1D refers to the port state corresponding to BLOCKED as “Discarding”.
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5.2 Media Redundancy Manager (MRM)

The first ring port of the MRM shall be connected to a ring port of an MRC. The other ring port
of that MRC shall be connected to a ring port of another MRC or to the second ring port of the
MRM, thereby forming a ring topology as shown in Figure 2.

end end end
node node ... | node
<> H <>
MRM blocked \'_

LAN

MRC MRC MRC MR )

I I | I oI | lied oI oI
end end [ ...| end end end | ...| en {s itching ’\e%dw end | | end
node node node node || node node d r)b({e node node node
Figure 2 — MRP ring topology wit oneWnd clients IEC | 351/10
The MRM shall control the ring state by’
e sending MRP_Test frapie ur%‘re period in both directions of the ring
e setting one ring port in ROR the other ring port in BLOCKED dtate if it

recejives its own M that the ring is closed, see Figure 24);

e setting both p i G/state if it does not receive its own MRP_Test
frames withi confi i ding to MRP_TSTdefaultT, MRP_TSTshqgrtT and
MRR_TSTNRma i eans that the ring is open, see Figure 3).

end end
node node ... | Node
1 1 1

H AN
ﬁ

> a » )

<«—> «—>

MRM

MRC MRC MRC MRC

> W A —

] [ B | I [ I | ] ] ]
end end end end end end switching end end | [ end
node node node node node node end node node node node
IEC 352/10

Figure 3 — MRP open ring with MRM

The following mechanism supports synchronization between MRM and MRC in ring topology
changes.
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The MRM shall indicate changes in the ring state to the MRCs by means of
MRP_TopologyChange frames.

The MRM shall not forward MRP specific frames (MRP_Test frames, MRP_TopologyChange
frames, MRP_LinkChange frames) between its ring ports.

If the MRM receives an MRP_LinkUp or MRP_LinkDown frame, then the MRM shall reduce its
test monitoring time according to Table 33 to accelerate the detection of the open ring. When
the open ring is detected then the MRM shall send the MRP_TopologyChange frames through
both its ring ports.

Optiona
option is

The MR r which

the ring called
MRP_In (FDB).
Each M | LinkUp
and MR its port
state from BLOCKED to $ABLED
(MRP_LinkDown frame).

Measur¢s shall be included to preveft the ¢ o) i state in
case of jnode failure.

53 M

Each M pbort and
vice ver

If the M btify the
change RC shall
forward and vice
versa.

Each M opologyChange frames received on one ring port to the other
ring pof ch MRC shall process these frames. It shall clear its| FDB if
request opologyChange frame in a given time interval (see Tgble 33,
MRP_T

5.4 Riedundancy :

The redundancy domain represents a ring. By default, all MRM and MRCs belong to the
default domain. A unique domain ID can be allocated as a key attribute, especially if an MRM
or an MRC is member of multiple rings. A node shall assign exactly two unique ring ports per
redundancy domain.

NOTE 1 A device may have other ports than the two assigned to MRP. These other ports are not influenced by
MRP.

NOTE 2 MRP ports should behave as if RSTP is disabled.
5.5 Usage with diagnosis and alarms

If the attribute Check Media Redundancy has the value TRUE, media redundancy events shall
cause diagnosis events and alarm notifications.
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5.6 Ring diagnosis

In a redundancy domain the following diagnosis events handling shall be implemented by

each MRM.

o |f a device is configured as MRM, but not operating in the manager role, it shall signal a
“MANAGER_ROLE_FAIL” diagnosis event and suspend reporting of all other media

redundancy diagnosis events while not in the manager role.

e |f a device is operating in manager role and this device detects another active MRM, it
shall signal the “MULTIPLE_MANAGERS” event. This event can occur concurrently with

the ring state event “RING_OPEN".

e If a device is operating in manager role and detects an open ring, it shall signal the

“RING_OPEN” event.
These gvents shall be signalled by using the State Change service s
NOTE The presence of MRP_Test frames enables the checking of the existenCe
5.7  Multiple MRM in a single ring

There shall be only one active MRM in the ring even if 8

NOTE Multiple active MRMs cause the ring to divide itself into severa 8231 1

As an o
an enh

that sh

If an optlional protocol for

support|the same protocol. The vendorshall speei
Q en d end

od node ... | node
1 1

- SO R

Itiptke MRMinta_single fing is used then all MRM in the ri
y the supported protocols.

- MRM blocked
\ \L}N

node with MRM capability

~ c (in the MRC role) MRC MRC
R oo
LT
end
| | | | | | node | | |
end end | ...| end end end ...| end switching end end | | end
node node node node node node end node node node node
IEC 3

Figure 4 — MRP ring with more than one MRM

5.8 BLOCKED not supported (option)

he ring,
decide

riorities

ng shall

53/10

If an MRC is not able to support the BLOCKED port state at its ring ports, the MRC shall

report it in the corresponding parameter of the MRP_LinkChange frames.
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If an MRC does not support the BLOCKED state in a ring, then a MRM shall support
additional functionalities (see Table 26, MRP_BLOCKED_SUPPORTED).

6 MRP Class specification

6.1 General

The MRP Application Service Element (ASE) defines one object type.

6.2 Template

An MR obiact ics deascserihad by thae folowina tamnlata:
OB 6t+H5—aE856HB8 eyt oWHRgterpiate-

ASE: Media redundancy ASE
CLASS: Media redundancy
CLASS ID: not used

PARENT CLASS: IEEE 802.3, IEEE 802.1D
ATTRIBUTES:

1. (m) Key Attribute: Domain ID

2 (m) Attribute: Domain Name

3. (m) Attribute: Ring Port 1 ID

4. (m) Attribute: Ring Port 2 ID

5 (o) Attribute:

6. (m) Attribute:

7. (c) Constraint:

71 (m) Attribute:

7.2 (m) Attribute:

7.3 (m) Attribute:

7.4

7.5

7.6

7.7

7.8

7.8.1

7.9 ink Change (TRUE, FALSE)
7.10 edia Redundancy (TRUE, FALSE)

7.10.1.1 eal Role State

7.10.1.2 eal Ring State

7.10.1.3 Ring Port 1 Port State
7.10.1.4 Ring Port 2 Port State

8. Expected Role = CLIENT
8.1 Link Down Interval

8.2 : Link Up Interval

8.3 Atfribute: Link Change Count

8.4 (0) Attribute: Ring Port 1 Port State
8.5 (0) Attribute: Ring Port 2 Port State
8.6 (m) Attribute: BLOCKED state supported (TRUE, FALSE)
SERVICES:

1 (m) OpsService: Start MRM

2 (m) OpsService: Stop MRM

3 (0) OpsService: State Change

4 (m) OpsService: Start MRC

5 (m) OpsService: Stop MRC

6 (o) OpsService: Read MRM

7 (0) OpsService: Read MRC

6.3 Attributes

Domain ID
This key attribute defines the redundancy domain representing the ring the MRP object
belongs to. It is set to default Domain ID or provided as unique ID by engineering.
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Attribute Type: UUID

Domain Name

This attribute defines the redundancy domain representing the ring the Media redundancy
object belongs to. It is set to default Domain Name or provided as unique ID by
engineering.

Attribute Type: VisibleString[240]

Ring Port 1 ID

This attribute specifies one port of a switch which is assigned as ring port 1 in the
redundancy domain referenced by the value of the attribute Domain ID.

Attribute Type: Unsigned16
Ring-Port2-1D

This| attribute specifies another port of a switch different from Ri vhich is

assigned as ring port 2 in the redundancy domain referenced by the val e attribute
Domain ID.

Attripute Type: Unsigned16

VLAN ID
This| optional attribute may be used by the MRP objec c.spec VLAN ideptifier in
the redundancy domain.

Attripute Type: Unsigned16

Expected Role
This|attribute specifies the role of the

Attripute Type: Unsigned16
Alloyed values: MANAGER, CLIEN

Manjager Priority
This| attribute shall conta . a higher
priofity, 0x0000 (highes est priority) in increments of 0x100.

Attripute Type: Unsig

Topplogy Change
This|attribute™specj
Attripute Type: Un
Top

This ibute cifi interval count which controls repeated transmisgions of
MRR_ ’

Attri

Sho 3
This| attribute~specifies the short interval for sending MRP_Test frames on ring ports after
link ghanges in the ring.

Attribute-Typeonsigned 16

Default Test Interval
This attribute specifies the default interval for sending MRP_Test frames on ring ports.

Attribute Type: Unsigned16

Test Monitoring Count
This attribute specifies the interval count for monitoring the reception of MRP_Test
frames.

Attribute Type: Unsigned16

Non-blocking MRC supported
This attribute specifies the ability of the MRM to support MRCs without BLOCKED port
state support in the ring.

Attribute Type: Boolean
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Test Monitoring Extended Count
This attribute specifies the extended interval count for monitoring the reception of
MRP_Test frames.

Attribute Type: Unsigned16

React On Link Change
This optional attribute specifies whether the MRM reacts on MRP_LinkChange frames or
not.

Attribute Type: Boolean

Check Media Redundancy
This attribute specifies whether monitoring of MRM state is enabled (TRUE) or disabled
(FALSE) in the redundancy domain.

Attripute Type: Boolean

Rea| Role State
This|attribute specifies the actual role of the MRP object in the

ncyydomainj
Attripute Type: Unsigned16
Alloywed values: MANAGER, CLIENT, UNDEFINED

Rea| Ring State
This| attribute specifies the actual ring state of the
The

(
(
4

domain.

CLIENT

Attri
Allo
Ring
This
shal
Attri
Allo
Ring
This
shal
Attri
Allo : ABLED, BLOCKED, FORWARDING

LinK Down Interval
|y MDD

Th' F - Y 3 H + H 3 £ PR H | ——
|ISFattroute SPTUMTCS T TIMTCT var TUT - STITTUTITY IVINT L1

Attribute Type: Unsigned16

Link Up Interval
This attribute specifies the interval for sending MRP_LinkUp frames on ring ports.

Attribute Type: Unsigned16

Link Change Count
This attribute specifies the MRP_LinkChange frame count which controls repeated
transmission of MRP_LinkChange frames.

Attribute Type: Unsigned16

BLOCKED state supported
This attribute specifies whether the MRC supports BLOCKED state at its ring ports or not.

1 state

es the actual port state of Ring Port 2. The Ring Por{ 2 state
to Ring port states in 5.1.

£ H 4
OWiTTTarnrcs uUiT 1Tty putto.

D

Attribute Type: Boolean
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7 MRP service specification

7.1 Start MRM

The Start MRM service creates a local instance of the MRM protocol machine.
Table 1 shows the parameters of the service.

Table 1 — MRP Start MRM

Parameter name Req Cnf

Argument
Domain ID
Ring Port 1 ID
Ring Port 2 ID
VLAN ID
Manager Priority
Topology Change Interval
Topology Change Repeat Count

Short Test Interval

Default Test Interva
Test Monitoring Count

Non-blocking MRC supported

Test Monitoring Extended

<

C
<

Argument
The argument shall Convey the service specific parameters of the service request.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Ring Port 1 ID
This parameter contains the ID of the port which serves as first ring port.

Ring Port 2 ID
This parameter contains the ID of the port which serves as second ring port.

VLAN ID
This optional parameter contains the value for the VLAN identifier.

Manager Priority
This parameter contains the value for the manager priority.

Topology Change Interval
This parameter contains the value of the interval for sending MRP_TopologyChange
frames.
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Topology Change Repeat Count
This parameter contains the value of the interval count which controls repeated
transmissions of MRP_TopologyChange frames.

Short Test Interval
This parameter contains the value of the short interval for sending MRP_Test frames
on ring ports after link changes in the ring.

Default Test Interval
This parameter contains the value of the default interval for sending MRP_Test frames
on ring ports.

Test Monitoring Count
This parameter contains the value of the interval count for monitoring the reception of

Nontblocking MRC supported
This parameter specifies the ability of the MRM to support M OCKED
port state support in the ring.
Tes{ Monitoring Extended Count
This optional parameter contains the value of unt for
monitoring the reception of MRP_Test frames.
React On Link Change
T Change
frames or not.
Cherk Media Redundancy
T
Result(
This
Dom
This
Result(
This palf
Dom
1
Errg
|
1
/ _RINGPORT
7.2 S
This sefvice’ shall be used to stop the MRM protocol machine. Ring port states an(F switch

functionatity remaim.
Table 2 shows the parameters of the service.

Table 2 — MRP Stop MRM

Parameter name Req Cnf
Argument M
Domain ID M
Result(+) S
Domain ID
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Parameter name Req Cnf
Result(-) S
Domain ID M
Error Code M
'1\1(())125 1For the meaning of Req, Cnf, M and S, refer to ISO/IEC

Argument
The argument shall convey the service specific parameters of the service request.

Domain 1D
This|is the key attribute to identify the instance of the protocol machine.

Result(#)
This parameter indicates that the service request succeeded

Domain ID
This|is the key attribute to identify the instance of the protoco

Result(})
This pafameter indicates that the service request failed-
Domain ID
This|is the key attribute to identify the instanc

Errgr Code
The |parameter Result contains the error code

Type: Unsigned16
Alloyed values: DOMAIN ID_MIS

7.3 State Change

This sernvice shall be us ge of the MRP domain state.

Table 3|shows the

e’3 — MRP Change State

\/ Parameter name Ind
Argument M
omain ID M
Error Type List M

NOTE For the meaning of Ind and M refer to
ISO/IEC 10164-1.

Argument
The argument shall convey the service specific parameters of the service request.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Error Type List
This attribute consists of the following elements:

Error Type
This attribute identifies a media redundancy error.

Attribute Type: Unsigned16
Allowed values: MANAGER_ROLE_FAIL, RING_OPEN, MULTIPLE_MANAGERS
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This attribute identifies whether the error appears or disappears.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

7.4 Start MRC

The Start MRC service creates an instance of the MRC protocol machine.

Table 4 shows the parameters of the service.

V=]
Vi<

Table4—MRP-Start

Parameter name

Result(+

Domain

rror

Argument
Domain ID
Ring Port 1 ID
Ring Port 2 ID
VLAN ID
Link Down Interval
Link Up Interval
Link Change Count
BLOCKED state support

(]

ST

d
th\e\@@rx(ng of Req, Cnf, S, M and U, refer to
0164-1

%

veythe service specific parameters of the service request.

is(the key attribute to identify the instance of the protocol machine.

Ring Port 11D

This parameter contains the ID of the port which serves as first ring port.

Ring Port 2 ID

This parameter contains the ID of the port which serves as second ring port.

VLAN ID

This optional parameter contains the value for the VLAN identifier.

Link Down Interval

This parameter contains the value of the interval for sending MRP_LinkDown frames

on ring ports.
Link Up Interval

This parameter contains the value of the interval for sending MRP_LinkUp frames on ring

ports.
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Link Change Count

This parameter contains the value of the MRP_LinkChange frame count which controls

repeated transmissions of MRP_LinkUp or MRP_LinkDown frames.
BLOCKED state supported

This parameter specifies whether the MRC supports BLOCKED state at its ring ports or

not.

Result(+)
This parameter indicates that the service request succeeded.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Result(})
This pafameter indicates that the service request failed.

Domain ID
This|is the key attribute to identify the instance of the protoco

Errgr Code
The |parameter Result contains the error code of the spég

Type: Unsigned16

Alloyed values: DOMAIN_ID_MISMATCH, ROL , INVALID_R|NGPORT
7.5 Stop MRC
This sefvice shall be used to stop thesMR 2 . Ring port states and switch

functionjality remain. Table 5 shows the

fe o

bl
[\ *’armte}\Q}Q )\ Req Cnf

2 ,

>
Uﬂ
; s @8
5 3
3;—0

o

A

Eror Code M

NOTE For the meaning of Req, Cnf, S and M, refer to ISO/IEC

1UT04-T.

Argument

The argument shall convey the service specific parameters of the service request.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Result(+)
This parameter indicates that the service request succeeded.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Result(-)
This parameter indicates that the service request failed.
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This is the key attribute to identify the instance of the protocol machine.

Error Code

The parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: DOMAIN_ID_MISMATCH

7.6 Read MRM

The optional Read MRM service reads the actual state of the MRM protocol machine.

1 ) 4 ) H
Table 6 STTUWOS T PJaldliliclTtrs UT UTT STIVILT.

Table 6 — MRP Read MRM

A

Argument

Parameter name Re/q'\ sp
Argument N}\
Domain ID /N\
\\
Result(+) S
Domain ID O M
Ring Port 1 ID j M
Ring Port 2 ID M
VLAN ID U
M
M
M
M
& U
U
U
U
U
\ efaultyTest Interval U
onitoring Count u
on-blocking MRC supported U
Test Monitoring Extended Count U
React On Link Change u
Result(-) S
Domain ID M
Error Code M

NOTE For the meaning of Req, Rsp, Cnf, M, U and S, refer to

ISO/IEC 10164-1.

The argument shall convey the service specific parameters of the service request.

Domain ID

This is the key attribute to identify the instance of the protocol machine.
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Result(+)
This parameter indicates that the service request succeeded.
Domain ID
This is the key attribute to identify the instance of the protocol machine.
Ring Port 1 ID
This parameter contains the ID of the port which serves as first ring port.
Ring Port 2 ID
This parameter contains the ID of the port which serves as second ring port.
VLAN ID
This optional parameter contains the value for the VLAN identifier.

Man
This

Che
This

Top
This

framles.

Top
This
trans
Sho
This
ring

Default Test Interval

This
ring
Test
This
MRH
Non
This
statd
Test
This
the 1

Rea
This

Rea

agerPriority

parameter contains the value for the manager priority.

ck Media Redundancy
parameter indicates whether monitoring of MRM is enabled

blogy Change Interval
parameter contains the value of the interval for se

blogy Change Repeat Count

parameter contains the value of the interval controls r
Emission of MRP_TopologyChange frames
It Test Interval

parameter contains the valué sehding MRP_Test frg

parameter contains the value
ports.

_Test frames.
-blockinﬁ .

This

Change

bpeated

mes on

mes on

ption of

ED port

nitoring

attribute contains the actual ring state of the MRP object in the redundancy dg

Ring Port 1 Port State

This

optional attribute contains the actual port state of Ring Port 1.

Ring Port 2 Port State

This

optional attribute contains the actual port state of Ring Port 2.

React On Link Change
This optional parameter contains whether the MRM reacts on MRP_LinkChange frames or

not.

Result(-)
This parameter indicates that the service request failed.

Domain ID

This

is the key attribute to identify the instance of the protocol machine.

main.
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Error Code
The parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: DOMAIN_ID_MISMATCH, MANAGER_READ_FAIL

7.7 Read MRC

The optional Read MRC service reads the actual state of the MRC protocol machine.
Table 7 shows the parameters of the service.

Table 7—MRP-Read-MRC
] MRGC

Parameter name Req R<p
Argument M
Domain ID ?<
Result(+) >
Domain ID \\ M
Ring Port 1 ID
Ring Port 2 ID O M
VLAN ID \) u
Ring Port 1 Port State u
Ring Port 2 Port State u
U
U
U
< u
S
M
M
TE For\H‘é meaning of Req, Rsp, Cnf, M, U and S, refer to
\*S\O/Ié\10164-1.

Argumeént
The argument shal nvey the service specific parameters of the service request.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Result(+)
This parameter indicates that the service request succeeded.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Ring Port 1 ID
This parameter contains the ID of the port which serves as first ring port.

Ring Port 2 ID
This parameter contains the ID of the port which serves as second ring port.

VLAN ID
This optional parameter contains the value for the VLAN identifier.


https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

62439-2 © IEC:2010 - 25—

Link Down Interval
This parameter contains the value of the interval for sending MRP_LinkDown frames on

ring ports.

Link Up Interval

This parameter contains the value of the interval for sending MRP_LinkUp frames on ring
ports.

Link Change Count

This parameter contains the value of the MRP_LinkChange frame count which controls
repeated transmission of MRP_LinkUp or MRP_LinkDown frames.

Ring Port 1 Port State
This optional attribute contains the actual port state of Ring Port 1.

Ring Port 2 Port State
This|optional attribute contains the actual port state of Ring Port 2.

BLOCKED state supported
This| parameter contains whether the MRC supports BLOCKE tenat its_ri Borts or

not.

Result(})
This pafameter indicates that the service request failed:

Domain ID
This|is the key attribute to identify the

Errgr Code
The [parameter Result contains the error

Type: Unsigned16
Alloyved values: DOMAI}

8 MR

81 P

8.1.1

The co ion are according IEC 61158-6-10, 3.6. Notatlon and
encodin cording to IEC 61158-6-10, 4.1.2 and IEC 61158-6-10,(4.2.
8.1.2 stract syntax reference

Transfef encoding of the MRP protocol specification is accorgding to

IEC 61158-6-10, 4:

The encoding and decoding of the fields in Table 8 shall be according to ISO/IEC 8802-3
(IEEE 802.3) for the DLPDU.
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Table 8 - MRP DLPDU syntax for ISO/IEC 8802-3 (IEEE 802.3)

je.

DLPDU DLPDU structure
name
DLPDU Preamble ?, StartFrameDelimiter, DestinationAddress, SourceAddress, DLSDU b,
DLPDU_Padding ¢, FrameCheckSequence
DLSDU [VLAN] ¢, LT, MRP-PDU
VLAN LT(=0x8100), TagControlinformation
NOTE 1 According to ISO/IEC 8802-3 (IEEE 802.3). the DLPDUs have a minimum length of 64 octets

(excluding Preamble and Start Frame Delimiter).

8 The field contains at least 7 octets

b The minimum DLSDU size is 2 octets.

alue shall be set to zero.

vithout VLAN fields.

the
or

8.1.3 Coding of the DLPDU field Sour

This field shall be coded as data type-octetS

d Tlhe VLAN field can be omitted in case of optimized transp ion~The
gncoder but it may be discarded by intermediate bridges/ The detaode

O

he value of the field SourceAddress

shall bg according to IEEE 802 MAC| address, (& . E 802-1D:2004, Clause 7. The port
MAC address is used for MRP DLPDU. Th e MAC address shall be different ffom any

port MAIC address.

8.1.4

This fiel

The IEHE
Table 9

entifier for MRP is 00-15-4E. It shall be set accqgrding to

Table 9 - MRP OUI

Meaning
(hexadecimal)
00-15-4E Global administered individual unicast
01-15-4E Global administered group (multicast) address
02-15-4E Local administered individual unicast
03-15-4E Local administered group (multicast) address

For MRP-PDUs, the destination address value shall be set according to Table 10.
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Table 10 — MRP MulticastMACAddress

Value Value Meaning
oul Extensionldentifier
(Multicast)
(hexadecimal) (hexadecimal)
01-15-4E 00-00-00 Reserved
01-15-4E 00-00-01 MC_Test, used for MRP_Test frames
01-15-4E 00-00-02 MC_CONTROL, used for MRP_LinkChange and
MRP_TopologyChange frames
01-15-4E 00-00-03 to FF-FF-FF [ Reserved

NOTE Octet 1 contains the Individual/Group Address Bit (LSB).

8.1.5 Coding of the field TagControlinformation

This field shall be coded according to IEEE 802.1Q as data ty
bits shall have the following meaning:

'?rlwtes e bits shall be coded according to IEEE 802/1Q
NOTE 1
Bit 1
Thes
NOTE 2

Bit 13 — 15: TagContyé
These bits shall be cod

individual

For N1tRP, use If present the value of
TagCon
Meaning
8.1.6
This fiel type Unsigned16 with the values according to ISO/IEIC 8802-
3 (IEEE ve-shal-be-setaccordingtoTable 42
Table 12 — MRP LT field
Value (hexadecimal) Meaning
0x88E3 MRP-PDU
8.1.7

MRP APDU abstract syntax

Table 13 defines the abstract syntax of the MRP-PDUs referred to as APDUs. The defined

order of octets shall be used to convey the APDUs.
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Table 13 — MRP APDU syntax

APDU name APDU structure

MRP-PDU MRP_Version, MRP_Type, MRP_Common, [MRP_Option], MRP_End, [Padding*] ®

 If the frame is shorter than 64 octets, it shall be extended with padding to 64 octets, according to ISO/IEC 8802-3
(IEEE 802.3).

Table 14 defines structures for substitutions of elements of the APDU structure shown in

Table 13.
Table 14 — MRP Substitutions /\(
[N
Substitution name Structure /

MRP_Typk MRP_Test A MRP_LinkChange A MRP_Topologycpangg\MF%{_b;{tion
MRP_Common MRP_TLVHeader, MRP_SequencelD, MRP_Domah\UUID \ A4
MRP_Opt|on MRP_TLVHeader, MRP_ManufacturerOUl, n@_ﬁa@a}hﬂe\roa@waddmg* E
MRP_End MRP_TLVHeader (=0x0000) N
MRP_Test MRP_TLVHeader, MRP_Prio, MRP_SA, MRP_Por oIe,\MBPiRingState,

MRP_Transition, MRP_TimeStanip,\[Raddi *]/'\

MRP_TopplogyChange | MRP_TLVHeader, gﬁ?lﬁgrio@mp_@k M(?P_ﬁq;&rwpadding*]a
N/

MRP_LinKChange MRP_LinkUp A MRP_\QkD\o«@
MRP_Lin{Down MRP_TLVHeader, M(R/PTSA, M\R@QrtR\btg, MRP_Interval, MRP_Blocked, [Padding] °
MRP_Lin{Up MRP_JLVHeader, MRP_éQ,MQP}o\r#@{, MRP_Interval, MRP_Blocked, [Padding*] *
@ 32 bit allgnment shall be ensugeKd. ( ) V
8.1.8
The cod ual bits
shall ha([/

Bit

The ber of subsequent octets of the according block.

Bit §

This coded with the values according to Table 15.

Table 15 — MRP_TLVHeader.Type

Value Meaning Usage
(hexadecimal)
0x00 MRP_End Mandatory
(MRP_TLVHeader.Length shall be set to zero)
0x01 MRP_Common Mandatory
0x02 MRP_Test Mandatory
0x03 MRP_TopologyChange Mandatory
0x04 MRP_LinkDown Mandatory
0x05 MRP_LinkUp Mandatory

0x06 — O0Xx7E |Reserved —

0x7F MRP_Option (Organizationally specific) Optional
0x80-0xFF Reserved —
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8.1.9 Coding of the field MRP_Version

This field shall be coded as data type Unsigned16 with the values according to Table 16.

Table 16 — MRP_Version

Value (decimal) Meaning
0 Reserved
1 Initial version of MRP
2 ...65535 Reserved

8.1.10 | Coding of the field MRP_SequencelD
This field shall be coded as data type Unsigned16. It is used to
MRP frames in the ring. The range is from 0 to 65 535. The r

shall provide a unique sequence number to each outstanding sé€

8.1.11 | Coding of the field MRP_SA

This field shall be coded as data type octetString[6
according to IEEE 802 MAC address and shall conta
host (Inferface MAC Address).

8.1.12 | Coding of the field MRP_Prio

This field shall be coded as data type

Value

(hex/adﬁci

Meaning

Hi est})&ioriﬁ\re undancy manager
'\s/

igh-prioritie

0&\80 \D\efWity for redundancy manager
69600\—\QXEQ00 LoWyriorities
0)@)0 Mest priority redundancy manager

Reserved

8.1.13 | Coding of the field MRP_PortRole

tion of
rocess

shall be

ing switch

This field shall be coded as data type Unsigned16. The coding shall be according to Table 18.

Table 18 — MRP_PortRole

Value
(hexadecimal)

Meaning

Usage

0x0000 Primary ring port

Frame is sent on primary ring port

0x0001 Secondary ring port

Frame is sent on secondary ring port

0x0002 — OxFFFF | Reserved

8.1.14 Coding of the field MRP_RingState

This field shall be coded as data type Unsigned16 with the values according to Table 19.
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Table 19 — MRP_RingState

Value Meaning Usage
(hexadecimal)

0x0000 Ring open MRM in Ring open state

0x0001 Ring closed MRM in Ring closed state

0x0002 — OxFFFF |Reserved —

8.1.15 Coding of the field MRP_Interval

This field_shall be coded as data h/nn lanmnnrHR with the values nr‘rnrdmn—to Table 20.

Table 20 — MRP_Interval /\

Value Meaning sage
(hexadecimal)
0x0000 — 0x07DO0 | Interval for next topology
change event (in ms) \
0x07D1 — OXFFFF |Interval for next topology Op ion Q
change event (in ms)

8.1.16 | Coding of the field MRP_Transition

—_

This field shall be coded as data type U

Value eani Usage
hexadecimal)
0x0000 - 0 mber siti \be{\?&en ring Used for monitoring this value via a
open state anding closed state packet sniffer station
8.1.17 | Coding of the 'eI&Q’neStamp

ta'type Unsigned32 with the values according to Table 32.

This fiel

Table 22 — MRP_TimeStamp

Valuw Meaning Usage

(hexadecimal)

0x00000000 — actual local counter value of 1 ms The value is used by the MRM to
OxFFFFFFFF counter determine the maximum travel time
of the MRP_Test frames in a ring.

8.1.18 Coding of the field MRP_Blocked
This field shall be coded as data type Unsigned16 with the values according to Table 23.
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8.1.19

This fiel
(OUI) aj

8.1.20

This fiel

8.1.21

This fiel

—-31-—

Table 23 — MRP_Blocked

Value (decimal)

Meaning

Usage

0

The MRC is not able to receive and forward MRP_Test Optional

frames, MRP_LinkChange frames and
MRP_TopologyChange frames at a ring port who
state is BLOCKED

se port

The MRC is able to receive and forward MRP_Test frames, | Mandatory
MRP_LinkChange frames and MRP_TopologyChange
frames at a ring port whose port state is BLOCKED

2...65535

Reserved

Coding of the field MRP_ManufacturerData

d shall be reserved for vendor specific data.

Coding of the field MRP_DomainUUI

d shall be coded as UUID with\the ‘values according

Coding of the field MRP_ManufacturerOUI

d shall be coded as data type octetString[3] with the Organiz
5 defined by the IEEE Registration Authority Committee

Table - MRPDemainUUID
(N

o

ble 24.

llyAAnigue gentifier

Valu 3 Meaning Usagg
(hexadecimal) (—\
0x 0ooooooo-oooo-o@a-\oo&o\ooooo@bﬂ@o\o\ [/

Reserved

0x00000000-0000-0000-0000-0000000 061}—E> UUID for MRP redun
OXFFFFFFFF-EFFFFFRF-FFFRFFFERFFFEF domain

dancy Optional

OXFEFFFFFF-FFREFRR-FRPE FEPFFRERFFFF | Default UUID for MR
A redundancy domain

P Mandatory

8.2 P
8.2.1
The MK

maching i

protocol
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Power_On
AC_STAT1
AT |7

The tex ference
in the in i state machine, then the state fnachine
supersedes.
Power_On
Initialization, the S ‘ the port
state BLOCKED. |Stati i RP multicast addresses MC_TEPT and
MC_CONTR@ e \ MRP-PDU shall use the highest priority (ORG).
AC_|STAT1
Starfup, waiting ' ink \Jp” at one of its ring ports (called primary ring port),
sta:\l’ [ g
PRM_ :
This ¢ ed iPonly the primary ring port has a link (secondary ring gort with
no lipK)=Tt hsha nd MRP_Test frames periodically through both ring pofts even
if the (secondary ring port) detected no link.
CHH_ ing, Ring Open State)
The id not receive its MRP_Test frames for a determined time, the MRP_R{ngState

shall be set to ring open state.

This state can also be entered on reception of an MRP_LinkDown frame if the option

MRP_REACT_ON_LINK_CHANGE is supported.
CHK_RC (Check Ring, Ring Closed State)

The MRM shall send its MRP_Test frames and shall check the link of its ring ports, the

MRP_RingState shall set to ring closed state.

Local variables of the MRM protocol machine are listed in Table 25.
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Table 25 — MRP Local variables of MRM protocol machine

Name Type Meaning
SA_Port1 OctetString[6] Ring port RPort_1 MAC source address
SA_Port2 OctetString[6] Ring port RPort_2 MAC source address
SA_RPort OctetString[6] Ring port1 or Ring port2 MAC source address
PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-PDU.
Shall be set to ORG.
MRP_TS_Prio Unsigned16 MRP_Prio of host
MRP_TS_SA OctetString[6] MAC source address of host
RPoft_1 Unsigned16 Port identification of ring portﬁ
RPoft_2 Unsigned16 Port identification of ring p\ért\ﬁ
PRM_RPort Unsigned16 Port identification of pﬁmg\y\{kng pert
SEC| RPort Unsigned16 Port identification&y\m\g péﬁ\
MRH_MRM_NRmax Unsigned16 Maximum retransmission nt\of WDU of
Type MRPQ}ea?r\ X/
MRA_MRM_NReturn Unsigned16 COun}er,‘ranQ}MB@MR\w@mm{x to 0
TC_NReturn Unsigned16 Com(ntermnge\\{RSlQP@max to 0
ADD| TEST Boolean Sen d |o MRR-PDU of type MRP_Test
aft r MR T hortT ntervall if TRUE
REACT_MODE Boolean feacts on MRP_LinkDown frames from pn
MR if TR
MRH_LNK_UP Unsiéned1r6\ o staNalue to indicate Link Up
MRFA_LNK_DOWN | Unsigned16 | Constant value to indicate Link Down
MRH_BLOCKED_SUPPO ED\( Unsigned 16 tant value to indicate that — if TRUE - the
M assumes all MRC in the ring support th¢
LOCKED port state
If FALSE, the MRM requires additional suppdrt
for MRC not supporting BLOCKED state
FALSE: option for nodes not according to
\/\ IEC 61784-2, CP3/4, CP3/5, CP3/6.
MRA_ CHANGE™] Upigned16 | Constant value to indicate that — if TRUE - the
MRM reacts on MRP_LinkDown frames from pn
MRC with TopologyChange.
if FALSE, the MRM does not react on
MRP_LinkDown frames
TRUE: option for nodes not according to
IEC 61784-1, IEC 61784-2, CP3/4, CP3/5, CR3/6
NO_| Boolean Suppress MRP_TopologyChange while in ling
topology (NO_TC = TRUE)

The MRM state machine shall be according to Table 26.
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Nb

Current
state

Event
ICondition

=>action

Next state

Power On

=>

InitFDB()

AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
PRM_RPort := RPort_1

AC_STAT1

SEC_RPort := RPort_2

MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0

ADD_TEST := FALSE

REACT_MODE := TRUE if MRM reacts on MRP_Lin
from an MRC or FALSE if MRM does not react on
frames from an MRC

Set_Port_StateReq (PRM_RPort, BLOCKE
Set_Port_StateReq (SEC_RPort, BLOg&g )

N

N

AQ_STAT1

MAUTypeChangelnd (RPa
/RPort == PRM_RPort
&& Link_status == MRP_L

P

=>

Set_Port_$StateReq ort, WARDJ
TestRi?\gRe MRP\ TSTdefault

G)

PRM_UP

AQ_STAT1

AC_STAT1

AQ_STAT1

SEC__RPort := PRM_RPort

PRM_UP

FRVI_RFOI /= RFOTt
Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

AC_STAT1

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignore

AC_STAT1

AC_STAT1

TestTimer expired

=>

ignore

AC_STAT1
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Nb Current Event Next state
state ICondition
=>action
7 AC_STAT1 | LinkChangelnd(PortMode, Link_status) AC_STATA1
=>
ignore
8 PRM_UP TestTimer expired PRM_UP

=>
ADD_TEST := FALSE

TestRingReag(MRP _TSTdefaultT)
T MY 7

| - /[

9 PRlM_UP MAUTypeChangelnd (RPort, Link_status) PRM_WR
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP
=>

ignore

10 | PRM_UP | MAUTypeChangelnd (RPort, Link_status) /\\\ /QC_STAH
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
TestTimer.stop
RPortBLOCKE

SetPortStateReq(PRM_

11 | PRM_UP | MAUTypeChangelnd (RPort, Lifk statds \) PRM_UP
/RPort 1=
&& Lin

12 | PRM_UP CHK_RC

TestRingReq(MRP_TSTdefaultT)

13 PRM_UP TestRingInd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA

=>

MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0

NO_TC := FALSE
TestRingReq(MRP_TSTdefaultT)

14 | PRM_UP TestRingInd(MRP_SA, MRP_Prio) PRM_UP
IMRP_SA != MRP_TS_SA

=>

ignore
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Nb Current Event Next state
state ICondition
=>action
15 PRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/IADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ADD_TEST := TRUE
TestRingReq(MRP_TSTshortT)
16 PRM-_UR LinkChangetnd(PortModeLink—status) _
/ADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ignore (\
17 PRM_UP LinkChangelnd( PortMode, Link_status) ) RMUP
/Link_status == MRP_LNK_DOWN ;
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
ignore /(x 6 N
18 | PRM_UP | LinkChangelnd( PortMode \Link ‘status) v PRM_UP
/ADD_TEST
19 PRM_UP PRM_UP
yChangeReq(0)
20 PqM_UP TopologyChangelnd( MRP_SA, t) PRM_UP
=>
ignore
21 CHK_RO TestTimer expired CHK_RO
=>
ADD_TEST := FALSE
TestRingReq(MRP_TSTdefaultT)
22 CHK_RO MAUTypeChangelnd (RPort, Link_status) CHK_RO

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore
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Nb

Current
state

Event
ICondition

=>action

Next state

23

CHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort := SEC_RPort

SEC_RPort := RPort

Set Port anfnan(QF(" RPort Bl n(‘m:n)

PRM_UP

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

24

CcHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Ignore

O
¢H ﬁ&\/

25

CcHK_RO

PRM_UP

26

CHK_RO

//

MAUTypeChangelnd (RPort, Link_stat 6\
/RPort = PRM_RPort @
&& Link_status == MRP_LNK_

=>

Set_Port_StateReq(SEC_RPort ocC

Dow
(BLOCKED
PH&X\:}

tRingReq(MRP_TSTdefaultT)
RTopologyChangeReq(MRP_TOPchgT)

CHK_RC

27

CcHK_RO

\Isi?ygnm(MRP_SA,MRP_Pno)
IMRP_SA == MRP_TS_SA

CHK_RC

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
=>

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0

NO_TC := FALSE

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)

28

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

=>

ignore

CHK_RO
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Nb

Current
state

Event
ICondition

=>action

Next state

29

CHK_RO

LinkChangelnd( PortMode, Link_status)
/IADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ADD_TEST := TRUE

TncfPingR’nnl(l\IIPD TQTchnr'rT)

CHK_RO

30

CHK_RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

Ignore

CHK_RQ

31

CHK_RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST
&& Link_status == MRP_ DOW,

=>

Ignore

CHK_RO

32

CcHK_RO

LinkChangelnd( PortModej Lin tus)

CHK_RO

33

CHK_RO

et_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax := MRP_TSTExtNRmax — 1

CHK_RC

MRP_MRM_NRefurn := 0
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)
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Nb

Current
state

Event
ICondition

=>action

Next state

34

CHK_RO

LinkChangelnd( PortMode, Link_status)
/IADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode != MRP_BLOCKED_SUPPORTED
=>

Set_Port_StateReq (SEC_RPort, BLOCKED)

MRE_MRM NBRmax = MRP TSTExtNRmax -1

CHK_RC

MRP_MRM_NReturn := 0
ADD_TEST := TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)

35

CHK_RO

TopologyChangelnd( MRP_SA, t)
=>

ignore

igﬁk}éo

36

CcHK_RC

TestTimer expired
/IMRP_MRM_NReturn >= |
&& INO_TC

CHK_RO

37

CcHK_RC

MRP_MRM_NReturn := 0

CHK_RO

ADD_TEST .= FALSE
TestRingReq(MRP_TSTdefaultT)

38

CHK_RC

TestTimer expired

/MRP_MRM_NReturn < MRP_MRM_NRmax

=>

MRP_MRM_NReturn := MRP_MRM_NReturn + 1
ADD_TEST := FALSE
TestRingReq(MRP_TSTdefaultT)

CHK_RC



https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

— 40 -

62439-2 © IEC:2010

Nb Current Event Next state
state ICondition
=>action
39 CHK_RC MAUTypeChangelnd (RPort, Link_status) CHK_RC
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Ignore
40 CHK_RC MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == DDI\II_DDnr+
&& Link_status == MRP_LNK_DOWN
=>
PRM_RPort := SEC_RPort
SEC_RPort := RPort
Set_Port_StateReq (SEC_RPort, BLOCKED)
Set_Port_StateReq (PRM_RPort, FORWARDI >
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_ TOPchgT)f\
41 CHK_RC MAUTypeChangelnd (RP CHK_RC
/RPort = PRM_RPort
&& Link_status == MRP_L
42 CHK_RC PRM_UP
43 CHK_RC CHK_RC
NO_TC := FALSE
44 | CHRKRC TestRingInd(MRP_SA, MRP_Prio) CHR_RC
/MRP_SA = MRP_TS_SA
=>
ignore
45 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/ADD_TEST

&& REACT_MODE !'= MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ignore
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Nb Current Event Next state
state ICondition
=>action
46 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/IADD_TEST

&& REACT_MODE !'= MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

ADD_TEST := TRUE

TestRinaRea(MRP _TSTshortT)
=) T — 7 7

47 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_R@
/Link_status == MRP_LNK_DOWN
&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE

=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
TopologyChangeReq(0) \

48 CHK_RC LinkChangelnd( PortMode, Link_status) \> CHK_RC
/Link_status == MRP_LNK_UP

49 | CHK_ CHK_RC

50 CH CHK_RC

8.2.2 MRC protocol machine

The MRC protocol machine is defined in Table 28. The principal behavior of the protocol
machine is shown in Figure 6.


https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

—-42 - 62439-2 © IEC:2010

Power On

!

AC_STAT1

~ 1

DE_IDLE

\ 4

Vv

“¢

IEC 355/10

ﬁw@
SN

The tex ifference
in the interpreta is\text>and the state machine, then the state machine
supersedes.
Power_On
Initialization, _ - he port
statq DB entries for MRP multicast addresses MC_TEPT and
MC | ed: Forward MRP frames to MC_TEST and MC_CONTROL
betwe d frames to MC_CONTROL also to host. All MRP-PDU shalljuse the
high
AC_]
Starfup, ‘wait forLink Up on one of the ring ports.
DE_IDLE (Data Exchange ldle state)

This state shall be reached if only one ring port (primary) has a link and its port state is set
to FORWARDING.

PT (
Tem

Pass Through)
porary state while signaling link changes.

DE (Data Exchange)

Tem

porary state while signaling link changes.

PT_IDLE (Pass Through Idle state)
This state shall be reached if both ring ports have a link and their port states are set to
FORWARDING.

Local variables of the MRC protocol machine are listed in Table 27.
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Table 27 — MRP Local variables of MRC protocol machine

Name Type Meaning
SA_RPort OctetString[6] Ring port1 or ring port2 MAC source address
PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-

PDU. Shall be set to ORG.

RPort_1 Unsigned16 Port identification of ring port 1
RPort_2 Unsigned16 Port identification of ring port 2
PRM_RPort Unsigned16 Port identification of primary ring port
SEC_RPort Unsigned16 Port identification of secondary ring port
MRP_LNKNReturn Unsigned16 Counter, Range MRP_LNKNRma(to 0
MRP_LNK_UP Unsigned16 Constant value to indicate Li aN
MRP_LNK_DOWN  |Unsigned16 Constant value to indicate{l_ih@agwn

C state machine shall be according to Table 28.

X0

Table 28 - MRC statm
o

Nb Current Next state
state
1 Hower On AC_PTAT1
<\ % DownTimer.ini
2 Ac_sTAT{Y " \MAUTypeChangelnd (RPort, Link_status) DE_[DLE
>?Port == PRM_RPort

&& Link_status == MRP_LNK_UP
=>
Set_Port_StateReq (PRM_RPort, FORWARDING)

3 AC_STATA1 MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/Link_status == MRP_LNK_DOWN
=>
ignore
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=>

ClearFDB(t)

Nb Current Event Next state
state /Condition
=>action
4 AC_STATA1 MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort != PRM_RPort
&& Link_status == MRP_LNK_UP
=>
SEC_RPort := PRM_RPort
PRM_RPort := RPort
Set—Port—StateReg(PRM—RPort; FORWARDING)
A
5 AC_STATA1 TopologyChangelnd (MRP_SA, t) \ AﬁSTAﬂ
ignore
6 dE_IDLE MAUTypeChangelnd (RPort, Link_status (\\\\/ PT
/RPort 1= PRM_RPort w
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn :=
UpTimer.start(MRP_|
LinkChangeReq(PR P, MRP_LNKNReturn X
7 OE_IDLE DE_|DLE
8 dE_IDKE <\ M U1>}oe\§>ngelnd (RPort, Link_status) AC_BTAT1
§RP t == PRM_RPort
\ Link_status == MRP_LNK_DOWN
>>
Set_Port_StateReq (PRM_RPort, BLOCKED)
9 DE_IDLE MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore
10 DE_IDLE TopologyChangelnd( MRP_SA, t) DE_IDLE
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Nb Current
state

Event
ICondition

=>action

Next state

11 PT

UpTimer expired

/MRP_LNKNReturn ==

=>

MRP_LNKNReturn := MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, FORWARDING)

PT_IDLE

12 f

UpTimerexpited

/MRP_LNKNReturn > 0

=>

MRP_LNKNReturn := MRP_LNKNReturn - 1
UpTimer.start(MRP_LNKupT)

13 AT

MAUTypeChangelnd (RPort, Link_statys)

LinkChangeReq(PRM_RPort, MRP_LNK_UP MRP.LNKNReturn
MRP_LNKupT)

PT

14 AT

/RPort '= PRM_RPort
&& Link_status == MRR_L O
=>
ignore
ort, Link_ S)

NK
(N
P w sta

o (SEC_RPort, BLOCKED)
D imer.start(MRP_LNKdownT)

§l§ink hangéReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn X
MRP_LNKdownT)

DE

15 AT

MMypeChangelnd (RPort, Link_status)
Port == PRM_RPort
&& Link_status == MRP_LNK_DOWN

DE

=>

MRP_LNKNReturn := MRP_LNKNRmax

UpTimer.stop

PRM_RPort := SEC_RPort

SEC_RPort := RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn X

MRP_LNKdownT)
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Nb Current Event Next state
state /Condition
=>action
16 PT MAUTypeChangelnd (RPort, Link_status) PT
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore
17 f FopotogyCtramgetmad{ MRP—SA 1) PT LE
=>
MRP_LNKNReturn := MRP_LNKNRmax
UpTimer.stop N
Set_Port_StateReq (SEC_RPort, FORWARDING)
ClearFDB(t)
18 OE DownTimer expired DE_IDLE
/IMRP_LNKNReturn == G
19 OE DE
20 OE PT
/
\X& Link_status == MRP_LNK_UP
yRP_LNKNReturn := MRP_LNKNRmax
DownTimer.stop
UpHmerstartMRPR—ENKupH
LinkChangeReq(PRM_RPort , MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)
21 DE MAUTypeChangelnd (RPort, Link_status) DE

/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>

ignore
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Nb Current Event Next state
tat
state ICondition
=>action
22 DE MAUTypeChangelnd (RPort, Link_status) AC_STAT1

/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn := MRP_LNKNRmax
Set_Port_StateReq (PRM_RPort, BLOCKED)

BownTimrerstop /\(
N

23 de MAUTypeChangelnd (RPort, Link_status) \Q DE\

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP

=>

ignore
N

=>

24 e TopologyChangelnd( MRP_SA, t \) G DE_[DLE

MRP_LNKNReturn :=

DownTimer.stop

25 HT_IDLE PT_IDLE

26 AT 1ol VA T}e\cygngemd (RPort, Link_status) DE

\ /RPoMt |= PRM_RPort

k_status == MRP_LNK_DOWN

MRP_LNKNReturn := MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn X
MRP_LNKdownT)
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Nb Current Event Next state
state /Condition
=>action

27 PT_IDLE MAUTypeChangelnd (RPort, Link_status) DE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
MRP_LNKNReturn := MRP_LNKNRmax
PRM_RPort := SEC_RPort
SEC—RPort—=RPort
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT) §
LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP @i \/
MRP_LNKdownT) /R\

28 HT_IDLE MAUTypeChangelnd (RPort, Link_status) PT_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore G

29 HT_IDLE TopologyChangeInd( PT_IPLE
TN
Clear Q

8.2.3 MRM a function

The MRM and MR ions.sha ording to Table 29.
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Table 29 — MRP functions

Function name

Operations

TestRingReq(t)

SetupTestRingReq()

TestTimer.start(t)

SetupTestRingReq()

Create MRP-PDU according MRP_Test

Assignments:
MRP_Type := MRP_Test
MRP_Prio := MRP_TS Prio

MRP_SA := MRP_TS_SA
MRP_PortRole := frame sent on primary ring p
MRP_RingState := actual ring state

MRP_Transition := actual number of tra
ring closed state

MRP_TimeStamp := actual local

port

state and

EP-PDU)
P-PDU)

TestRinglhd(MRP_SA, MRP_Pfio)

<

TopologyChangeReq(time)

(N

ClearLocalFDB()
else TopTimer.start(MRP_TOPchgT)

SetupTop| gybﬁ%e\eqw

Create MRP-PDU according MRP_TopologyChange

Assignments:

MRP_Type := MRP_TopologyChange

MRP_Prio := MRP_TS_Prio
MRP_SA := MRP_TS_SA
MRP_Interval :=t

MRP_SequencelD := next SequencelD
MRP_DomainUUID := domainUUID
MRP_Type := MRP_End

SendFrameReq (RPort_1, MC_CONTROL, SA_Port1, PRIORITY, LT, MRP-

PDU)

SendFrameReq (RPort_2, MC_CONTROL, SA_Port2, PRIORITY, LT, MRP-

PDU)
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Function name

Operations

TopologyChangelnd(MRP_SA, t)

Receive MRP-PDU according MRP_TopologyChange
MRP_SA := MRP_SA from MRP-PDU
t := MRP_Interval from MRP-PDU

LinkChangeReq(RPort, LinkStatus,

time)

Create MRP-PDU according MRP_LinkUp or MRP_LinkDown

Assignments:
if LinkStatus == MRP_LNK_UP

MRD_T = MRD |
Tt <t

MRP—Fype—=MRP—Liniddp

else MRP_Type := MRP_LinkDown

MRP_SA := MRP_TS_SA
MRP_PortRole := actual port role of the por ich‘indi ink change
MRP_Interval := time

MRP_Blocked := indicates if the ve and

| OCKED.

rt(\M  TEST, SA_RPort, PRIORITY, LT, MRF-PDU)

LinkChan
LinkStatu

jelnd(PortMode,

RS

Wrding MRP_LinkDown or MRP_LinkUp

_Blocked from MRP-PDU
== MRP_LinkUp
LinkStatus := MRP_LNK_UP

else LinkStatus := MRP_LNK_DOWN

MAUType|
Link_stat

Chang |nd(m

/ﬁeceive a local link change indication.

RPort := port which caused the local link change indication.

Link_status := MRP_LNK_UP or MRP_LNK_DOWN (depends on tHe local link
change indication)

SetPortSt

b Bt P—
dIENEU(RF O, S1atus)

= o . PR PR PN
T arTCUOTT 1O ST UTEe POt S1atus U RFOTT 1O STatus

ClearFDB

(time)

FDBClearTimer.start(time)

ClearLocalFDB()

Function to clear the FDB within the MRP node. The learning of source
addresses from ingress frames, which were sent out before the topology
change was indicated, shall be prevented

InitFDB()

Function to initialize Filtering Data Base

AddMACFDB(Destination, MAC-

Function to add Static Filtering Entries (MAC-Address) in the FDB with Priority

Address, Priority) and Destination. The term local in the state diagram means a connection to the
Higher-Layer Entity (see IEEE 802.1D).
SendFrameReq(RPort, Function to send an MRP-PDU at port RPort with the SourceAddress and LT to

DestinationAddress,

SourceAddress, Priority, LT, MRP-

PDU)

the DestinationAddress. Priority used in the TagControlinformation is coded in
the frame if VLAN is used
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8.2.4 FDB clear timer

FDB clear timer is an auxiliary state machine. FDB clear timer shall be according to the state
machine in Table 30.

Table 30 — MRP FDB clear timer

Nb Current Event Next state
state /ICondition
=>action
1 Power On IDLE
=>
FDBClearTimer.ini
2 IDLE FDBClearTimer .expired IDLE
=>
ClearLocalFDB() {\ (
8.2.5 | Topology change timer w
Topology change timer is an auxiliary state machi ha timer ghall be
according to the state machine in Table 31.
Nb | Curfent Next
state state
1 Power IDLE
On
=>
TopTirmer.ini
TC :
2 IDLH IDLE
3 IDLH TopTimer expired IDLE
/TC_NReturn ==
=>
TC_NReturn := MRP_TOPNRmax - 1
CLEAR_ FDB(0)
SetupTopologyChangeReq(0)

9 MRP installation, configuration and repair

9.1 Ring port parameters

Ring port parameterization for the MRM and all MRC in a ring shall comply with the settings
from Table 32.
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Parameter Value
Link speed The link speed shall be at least 100 Mbit/s
Duplex setting Ring ports shall operate in full duplex mode,
Administrative mode of a port may be set to
autonegotiation, but negotiated value (oper mode) shall
be full duplex
9.2 Ring topology parameters
The nurhber of nodes participating in a ring shall not exceed 50.
NOTE 1 |For more than this number of nodes in a ring, the maximum recovery timen d the ring
may become instable.
NOTE 2 |For 10 ms maximum recovery time, the number of nodes may be ipned, see
9.5 for details.
9.3 I:]RM parameters
The MRM defines with its parameter set the recov able 33 specifies four
consistgnt sets of parameters for a ring recovery ti 7S, 30 ms and 10 ms.
NOTE Apditional consistent parameter sets overy times may be suppprted in a
MRM andl MRC. The designer is responsible forthe parameter in Clause 9, see the |examples
shown in P.5. The installer is responsible for the
Table 33\- M
Parameter Maximum Wryﬁe V Meaning
5¢Ms 200 @ }O\M/ 10 ms b
MRP_TOPchgT 20.ms ms Ws 0,5 ms Topology Change (Clear Addrgss Table)
request interval
MRP_TOPNRmax 3 3 3 Topology Change (Clear Addrgss Table)
repeat count
MRP_TSTshortT \3\0}r§ 10-ms” 1ms©C 0,5ms ¢ | MRP_Test short interval
MRP_TST defauq{T 50\ns }o ms | 35msC | 1msC | MRP_Test default interval
N
MRP_TS'I&R \ 5 3 3 3 MRP_Test monitoring count
MRP_TSTExINRmaxy | \ 15,/ NA 2 NA @ NA2 | MRP_Test extended monitoring count
(option)
2@ The fdllowihg’are Med: The option "Non-blocking MRC supported” shall be set to FALSE for maxinfum recovery
time=20Q"ms, 30 ms and 10 ms. All MRC shall support blocking mode. MRP_TSTExtNRmax not applicpble.
b

client in the network (see 9.4 and 9.5 for details).

for MRP_TSTshortT and MRP_TSTdefaultT may be configured to take higher values in this case.

The 10 ms and 30 ms recovery time puts additional restrictions on the cable length and on the reaction time of each

To reduce the load on network devices in case of “RING_OPEN” error (e.g. due to poor configuration), the intervals

9.4

MRC parameters and constraints

Table 34 specifies the MRC parameter sets (used for all four MRM parameter sets).
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Table 34 — MRP MRC parameters

Parameter Maximum recovery time Maximum recovery time Meaning
500 ms and 200 ms 30 ms and 10 ms
MRP_LNKdownT 20 ms 1 ms Link Down Timer interval
MRP_LNKupT 20 ms 1 ms Link Up Timer interval
MRP_LNKNRmax 4 4 Link Change (Up or Down)
count

NOTE These parameters are computed under the assumption that the traffic load in the ring does not exceed
90 %.

For the 10 ms and 30 ms recovery time, the MRC shall guarantee:

o fast flush of its FDB, see 9.5 for details.
e port|state transition (e.g. from BLOCKED to NONBLOCKEDY: <
e desipgn for a short reaction time of a switch to an event i i tion.

NOTE The measuring of some of these parameters can be done ar
9.5 Calculation of MRP ring recovery time
9.5.1 Overview

For a rg¢covery time of 10 ms, the actua ) i e/network also dependg on the
number|of participating devices. The of each device and the delay| frames

experience while travelling through the ring et ds to be accounted for. To dalculate
an actu}l figure for the reconfiguration im rk, the following formulas desdribed in
9.5.2 cgn be used. In 9.5! xample s given for a worst case scenario. |n 9.5.4,

an example is given torachie best possible reconfiguration time for 50 devices with the
consistgnt set of parameters

NOTE Blecause of ig s s for 10 ms and 30 ms recovery time, the likelihdod of the
detection [of an error via e is*higher th'an the detection via Link down messages. Therefore, a possible

faster detpction via link es’is notsubject of the following calculations.

9.5.2

The act ing ary \i dependant on different variables, that all have to be factored
in:

An MR s.a fajlure of the ring after not receiving its test frames for a defined time
period. This'time T3 is described by the following formula:

Tiest = MRP_TSTdefaultT * MRP_TSTNRmax
where
MRP_TSTdefaultT and MRP_TSTNRmax are parameters according to Table 33.

The total time a MRM needs to detect a failure is not only T, but also the dead time from
the time of the actual moment a failure in the network occurs till the last reception of a test
frame at the MRM. The actual moment of failure can be anywhere between the passing of the
last MRM test frame at the point of failure prior to failure and the expected time of arrival of
the next test frame at the point of failure, which it won’t be transmitted any more. Because the
exact point of failure in the topology cannot be predetermined, the time a MRP test frame
takes to travel through the whole ring, T.ng must be taken as a basis to calculate this dead
time:
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(Tswitch + Tqueue + Tbit + Tline)

s the total number of participating ring devices;

the delay introduced by each switching node;

Tqueve is the delay introduced by a frame that is being transmitted to the network, thus
delaying the transmission of the MRP test frame, even if the MRP test frame is
handled in a high priority switch queue;

Thit is the time a device needs to send and receive MRP test traffi 12 us at
00 Mbit/s Ethernet for a 64 octets frame);

Thine is the propagation delay of the frames on the physical petween
the switching nodes is not exceptionally large, this ca

So the pctual time from the occurrence of the faj n the MRM, Tgetect, iS

calculated as follows:

Tdetect = Ttest + Tring or

Tgetect = [MRP_TSTdefaultT * MRP_TSTNR + h + Tqueue + Toit + Tiine)

After thaa detection of the fai M starts to)transmit topology change frames tg initiate

a FDB flush in the ring devi a hold~down/time T;.4. This time needs to be gdded to

the total| reconfiguratio i ime a_topalogy change frame needs to reach all dgvices in

a worst| case sio ing.i 7ng» because the MRP_TopologyChangg frame,

analogous to the " MRP - ay~\have to travel through the whole ring. The fime the

last de pe, heeds to be added, because the ring|is only

operatig flushed its FDB, all other devices have flushed their

FDBs s( ng to reconfigure is extended by the following Tysh!

Thiush = Ty

where

Thoia = MRR/TOPchgT * MRP_TOPNRmax, taken from Table 33;

Teog  is the time a device needs to flush its FDB.

For the total reconfiguration time of the ring T,ec, Tgetect @and Tgush Ne€d to be added:

Trec = Td

etect + Tflush or

Trec = MRP_TSTdefaUltT *MRPTSTNRmax +2 * N * (Tswitch + Tqueue + Tbit + Tline) + TFDB + Thold.

Calculation example with the consistent set of parameters for 10 ms recovery time:

MRP_TSTdefaultT =1 ms

MRP_TSTNRmax = 3
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N =50

Tswitch =10 us

Tqueve = 0, @assuming that the MRP frames in the high priority queue are not delayed by any
frames already in the buffer of a ring device and being transmitted on the network.

Tbit =512 us

Tiine = 0,5 us for 100 m cable between every two network devices

TFDB = 500 us
Thoia = O[5 ms * 3, according to the consistent set of parameters for

With thi

o

Trec=1Ms x3+2*50* (10 us + 5,12 ps + 0,5 pus) + 0,5

not exp

e MRP test frames do
P traffic is trapsmitted

under tH

9.5.3

In a wo econfiguration experiences felay in

each dsg i y Ethernet frame the size of 1 524 octets,

which is ‘ f_the MRP frame. The example calculation
thus hg ring device. This introduces twg@ timing
constra] same time:

e the : ot exceed Tig. If it would, an open ring ¢ould be
false situation where the delay between two test| frames
imm varying strongly, e.g. due to network congestipn. This
mea[r y time may not exceed 2 ms.

o the i i hat can be achieved in the ring shall not exceed 10 ms.

Calcula or the worst case scenario with the consistent set of paramagters for

10 msr

MRP_TERNRmMax =3

Tswitch =10 us

Tqueue = 122 ps, assuming that the MRP frames in the high priority queue are being delayed in
each switching node by one frame already in the buffer and being transmitted on the network

the size of 1 522 octets.
Tqueue = 5,12 s
Tine = 0, assuming the line delay is negligible.

Tepe = 500 us
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Thoga=0,5ms *3 =1,5ms
With this:
Tring=14 * (10 us + 122 us + 5,12 ps) = 1,9 ms
Tiec=1ms *3+2*14* (10 us + 122 uys + 5,12 us) + 0,5 ms + 1,5 ms = 8,8 ms

This shows that under the assumption of the timing parameters above and the worst case
scenario, the 10 ms recovery time can be achieved when the number of devices in the ring (N)
is 14 or lower.

9.54 Worst case calculation for 50 devices

With N350 devices, the consistent set of parameters for 30 ms r

e same
worst case scenario as described in 9.5.3, the following Tring can

Tring = 50 * (10 us + 122 us + 5,12 us) = 6,9 ms

When MRP_TSTdefaultT is extended to 3,5 ms, T,y +M s below
the thrgshold for open ring detection in the MRM, i the consistent set of
parameters for 30 ms:

Ttest =M

This res a worst

case sit

TI’EC = 3!

NOTE T
claiming 9

covery time of a network, a device manufacturer
isclose Tswiteh and Tepg for the supporting devjces.

10 MR

10.1 G

For the
Bases (

des there are two optional network Management Infqrmation

Subclay IB with a monitoring view. This can be used for field deviges.

Subclayse’ 103 provides a MIB with a management and monitoring view. This can be pised for
network|cemponents.

10.2 MRP MIB with a monitoring view

R R I O E e I R e e e R

-- Monitoring MIB definitions
[ SRR R I I I I I h I I A I S I I I I I I I S S I I S S I I I S S S I I S S kS S I S I I I S S O

IEC-62439-2-MIB DEFINITIONS ::= BEGIN

RS SRR R Ik I I I I bk I I S I S b S I I I I I S S R I I S S R I I I S S R I I S R ik I S 2 I I S S I I S ko

-- Imports
S R R I I S I I I I I I I I I I I I R I I IR I I I I I I R R I I I R IR I I I I I R I R I

IMPORTS
MODULE-IDENTITY,
OBJECT-IDENTITY,
OBJECT-TYPE,
TimeTicks,
Counter32,
Unsigned32,
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Integer32 FROM SNMPv2-SMI
DisplayString FROM SNMPv2-TC;

hkhkkhkhkkhkhkhkhhkhkhkhkhkhkhkhhhhAhhhkhhhkrhkhhkdhhhhkdkhhkdkhkhhkrhkhkhkhkhkhkrhkhkhkhkhkhhkrhkhkhkhkxhkrkhhkhxk*x*k

-- Declaration of IEC62439UuidType

RS SRR R Ik I I I I I I I S I b Sk I I I I S I I I I S S I I I S R I I S Sk I S b I I S I I I S I o I

IEC62439U0uidType ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION "

The IEC 61158-5-10 defines the structure of
the UUID as a data type numeric
identifier 1025.

SYNTAX OCTET STRING (SIZE (16))

e AR A A A A A A A A A A A A A A A A A A A KA A A A AR KA A A A A KA A A A A A KA AA A A KA AA A A FAAA A A XA A A AR KK * R KK XK

-- Root

—_— kk kK

iec6243

—_— Kk kK

OlD
S R I I R R I I I I I I I I I I I I R I I I I R R I I R R R I IR I I I R I I R * Kk Kk kK
MODULE-IDENTITY
LAST-UPDATED "200811100000z"™ -- November 10, 2008
ORGANIZATION "IEC/SC 65C"
CONTACT-INFO "
International Electrotechnical Con
IEC Central Office
3, rue de Varembé
P.O. Box 131
CH - 1211 GENEVA 20
Switzerland
Phone: +41 22 919 02 11
Fax: +41 22 919 03 00
email: info@d
DESCRIPTION "
This MIB module define
for the Redundancy P
standard 62439.
This definitions spe

Ytoring variant
also contains
62439 management MIB
of this MIB module.
November 10, 2008

'badvValue' for objects
has been removed

'mrpDomainState' and

-— August 24, 2007

aft Proposal version of the Network Management
face for the Media Redundancy Protocol (MRP) with

additional management functionality.

"

REVISION "200811100000z" -- ©November 10, 2008
DESCRIPTION "
Separation of IEC 62439 into a suite of documents
This MIB applies to IEC 62439-2, no change in functionality

"

{ iso std(0) 62439-2 }

R I I S b b e S S S Sk I I S Sh b h I I I kb I I S S h Ik S kI S kS kS b b I I S S kS

-- Redundancy Protocols

—_— Kk k kK
mrp
prp
crp
brp

—_— Kk kK

R R R I I R I I I I I I R I I I S S R I R I I I R R I I I R R IR R I S R R R I I S R R R I S S S I R R I S S S R 3

OBJECT IDENTIFIER ::= { 1ec62439 1 }

OBJECT IDENTIFIER { 1ec62439 2 }
OBJECT IDENTIFIER { iec62439 3 }
OBJECT IDENTIFIER { iec62439 4 }

KA K KA A A AR A A A A A AR A A A A AR A A A A A KA A A A A A A KA A AAAA AKX AAAAA T A AA KR A I A A A AN XA XA K kK

-- objects groups of redundancy object identifiers

—_— kX k kK

R R IR S I I I S I R I R R S I I I I I I I I I R I I I S I S I I I I I I I S S
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OBJECT IDENTIFIER t:= { mrp 1 }
OBJECT IDENTIFIER t:= { mrp 2 }
OBJECT IDENTIFIER t:= { mrp 3 }

hkhkhkhkkhkhkhkhhkhkhkhkhhkhkhhhkhAhkrhhkhkhrhkrhkhkhkhkhhhkdbhhkhkhdhhkrhkhkhkhkhkhkrhkhkhkhhkhhkrhkhkhkhkhhkrkhhkhdxkhkx*k

-— Objects of the MRP Network Management

mrpDomainTable
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

EIR R IR I I I I S I I S I S b I S S I I I S kS kI I S S I I S S kI I S S ki I I I I I S I O

OBJECT-TYPE

SEQUENCE OF MrpDomainEntry

not-accessible

current

"

Every entry in this table contains information about
a Media Redundancy Protocol (MRP) domain.

Entries cannot be created or deleted via SNMP

HH { mrpObjects 1 }

mrpDoma
SYN
MAX
STA
DES
IND

 nEntry
[AX
FACCESS
[Us
CRIPTION
b X

::=|{ mrpDomainTable 1 }

MrpDomafnEntry ::=

mrpDoma
SYN
MAX
STA
DESCRIPTIION

=] {{mMrpDomain

operatlions.
"

OBJECT-TYPE

MrpDomainEntry

not-accessible

current

"An entry in the mrpDomainTable."
{ mrpDomainIndex }

SEQUENCE {
mrpDomainIndex
mrpDomainID
mrpDomainName
mrpDomainAdminRo
mrpDomainOperRole
mrpDomainRingPor
mrpDomainRingPortlState
mrpDomainRingPor\t2

Integer32,
INTEGER,
Integer32,
INTEGER,
BITS,

BITS,
INTEGER,
Unsigned32,
INTEGER,
Counter32,
TimeTicks,
Unsigned32,
Unsigned32,
INTEGER,
INTEGER

YThe index of the entry"
ntry 1 }

mrpDomainID
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

OBJECT-TYPE

IEC62439UuidType

read-only

current

Universally unique identifier belongs to the MRP

which represents a ring.
"

domain

::= { mrpDomainEntry 2 }

mrpDomainName
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

OBJECT-TYPE

DisplayString

read-only

current

A logical name for the MRP domain to ease the
management of MRP domains.

::= { mrpDomainEntry 3 }
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mrpDomainAdminRole

SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

— 59—

OBJECT-TYPE
Integer32 {
disable (0),
client (1),
manager (2)
}
read-write
current

Control the MRP behavior of the system per domain.

If the value is set to disable(0)
this domain shall be disabled.

If the value 1s set to client(l) the entity shall be set
to the role of a Media Redundancy Client (MRC).

If the value 1is set to manager (2) the entity shall be

the MRP entity of

mrpDomafjnOperRole
SYNTAX

MAX{ACCESS
STAYUS
DESCRIPTION

mrpDoma
SYN
MAX
STA
DES

{ mrpDomainEntry 4 }

{{/mrpDomainEntry 6 }

SEet to the role of a Media Redundancy Manager (MRM) .
The factory settings are recommended to adjust
value of this object to the client(l) capability‘o

in ring (the order of the capabilities are<no
necessarily conform to the order of the Qbj
here) .

If the agent restricts the write acces
reason, it shall reject write reque
with 'badValue'

OBJECT-TYPE

Integer32 {
disable(0),
client (1),
manager (2)

}

read-only

current

signals that the entity is the
domain.

fIndex of the layer 2 interface which is used
as ring port 1.

mrpDomainRingPortlState

SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

disabled (1)
blocked (2)

forwarding (3)

OBJECT-TYPE
INTEGER {
disabled (1),
blocked (2),
forwarding (3),
not-connected (4)
}

read-only
current

Operational state of the first Ring-Port.

indicates that all frames are dropped.

indicates that all frames are dropped except
MRP topology change frames and MRP test frames from
a MRM,

- MRP link change frames from an MRC,

- frames from other protocols that also define to pass
blocked (2) ports.

indicates that all frames are passed through
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according to the forwarding behavior
of IEEE 802.1D.
not-connected (4) indicates that the port has no link.

::= { mrpDomainEntry 7 }

mrpDomainRingPort2 OBJECT-TYPE

SYNTAX Integer32
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The ifIndex of the layer 2 interface which is
used as ring port 2.

:= { mrpDomainEntry 8 }

mrpDomafnRIngPortZotate OBJECI-TYPE
SYNTAX INTEGER {

disabled (1),

blocked (2),

forwarding (3),

not-connected (4)

}
MAX{tACCESS read-only
STATUS current
DESCRIPTION "

digabled (1) indicates that
blpcked (2) indicates that
- MRP topology

a MRM,
- MRP link cha
- frames from o
blocked(2) po

fofwarding (3) indicates tha

nof-connected (4)

mrpDomajnState
SYNTAX

MAX
STA
DES
ional status of the MRP entity.
switched off. All higher bits are invalid
and shall be reset.
Value is not wvalid.

All higher bits are invalid and shall be reset.

ndelfinred

FingOpen (2) - MRP ring redundancy lost
All higher bits are invalid and shall be reset.
reserved (3) - reserved for further extensions.

"

::= { mrpDomainEntry 10 }

mrpDomainError OBJECT-TYPE
SYNTAX BITS {
noError (0),
invalidvlanId(1l),
invalid(2),
multipleMRM(3),
singleSideReceive (4)

}

MAX-ACCESS read-only
STATUS current
DESCRIPTION "

If the device couldn't switch to the desired administrative state
(thus the value of 'mrpDomainState' is not the expected one),
this value provides the reason. Otherwise the bit noError(0) is set.
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noError (0)
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- the operational state of the device is confom
to administrative state.
All higher bits are invalid and shall be reset.

invalidvlanId(1l) - the assigned VLAN ID is not permitted

invalid (2)

- Value is not valid.
All higher bits are invalid and shall be reset.

multipleMRM (3) - multiple active managers in ring domain.
singleSideReceive (4) - the test frames of an MRM

have been seen, but only on one port.

::= { mrpDomainEntry 11 }

mrpDomainBlocked
SYNTAX

OBJECT-TYPE
INTEGER {
enabled (1),

MAXTACCESS
STATUS
DESECRIPTION

enabled (1)

disabled (2)

mrpDomafnVlanId
SYNTAX
MAX{+ACCESS
STATUS
DESCRIPTION

—— Kk kK

-- Obje¢tt&/0f the M

HH { mrpDomainEn

disabled(Z)
}
read-only

current
"

The entity supports blocked ring ports.
Shows whether a mrp domain requires thg
BLOCKED port state at ring ports.
The manager of a mrp domain decide 1 s\upport
is required.

then the value of mrpDomaj
at the clients.
client:

manager:

client:
manager:

s set to 0 no VLAN is assigned.
invalidVlanId shall be set to 0 (no Error).

P Network Management for manager role

—_— Ak A AR AR F A Ak A Ak Ak Ak kA Ak kA Ak hkhkhhhk kA hkhkhkhkhkhkdhkhhkhhkhkhkhhkrhkhkdkhkhkhrkhkhhkhhkhkhkkhkhhkhkkhxkkxkx

mrpDomainManagerPriority OBJECT-TYPE
SYNTAX INTEGER (0..65535)
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The priority of this MRP entity. If the device is
client only, the value of this object shall be ignored
by the MRP entity. Only the four most significant bits
shall be used, the bits 0 to 11 are reserved. The
smaller value has the higher priority.

::= { mrpDomainEntry 14 }

mrpDomainRingOpenCount OBJECT-TYPE

SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

Counter32
read-only
current

Counter for ring-state changes to open.
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::= { mrpDomainEntry 15 }

mrpDomainLastRingOpenChange OBJECT-TYPE

SYNTAX TimeTicks
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Timeticks since last change of ring-state
to ring open.

::= { mrpDomainEntry 16 }

mrpDomainRoundTripDelayMax OBJECT-TYPE

SYNTAX Unsigned32
UNITS "microseconds"
MAX-ACCESS read-only
STATUS currenc

DESECRIPTION "
The max. Round-Trip-Delay (in milliseconds)

which was measured since startup.
"

::=|{ mrpDomainEntry 17 }
mrpDomafnRoundTripDelayMin OBJECT-TYPE

SYNTAX Unsigned32
UNITS "microseconds"

MAX}ACCESS read-only
STATUS current
DESCRIPTION "
The min. Round-Trip-Delay 4in ds)
which was measured since redp.
N { mrpDomainEntry 18 }
mrpDomajnResetRoundTripDelays OBJE
SYNTAX INTEGER {
resetDelays (

{
MAXTACCESS
STATUS
DESCRIPTION
th “esetDelays(l) shall reset

mrpDoma
SYN

MAX
STA
DES

CRIPTION
Tells whether the MRM reacts on all MRP link change
frames or not.
enabled (1) indicates that the MRM reacts on all MRP

link change frames.
disabled (2) indicates that the MRM does not react on
link down MRP link change frames.

::= { mrpDomainEntry 20 }

B kR
- conformance statements

e AR A A A A A A A A A A A A A A A A A A AR A A A A AR A A A A A A A A KA A A A AAA XA FAAAA AKX A AR A KA I A A A AR KA AA K, K

mrpRedundancyGroups OBJECT IDENTIFIER ::= { mrpConformance 1 }

mrpDomainBasicGroup OBJECT-GROUP
OBJECTS {

mrpDomainIndex,
mrpDomainID,
mrpDomainName,
mrpDomainAdminRole,
mrpDomainOperRole,
mrpDomainRingPortl,
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mrpDomainRingPortlState,
mrpDomainRingPort2,
mrpDomainRingPort2State,
mrpDomainState,
mrpDomainBlocked
}
STATUS current
DESCRIPTION "
Parameters which are necessary to monitor status of
MRP domains.

"

::= { mrpRedundancyGroups 1 }

mrpDomainManagerGroup OBJECT-GROUP
OBJECTS {
mrpDomainManagerPriority

i

STATUS current

DESCRIPTION "

Parameters which are additional to monitor stat £

MRP domain managers.
"

HE { mrpRedundancyGroups 2 }

mrpDomajnBlockingCntrlGroup OBJECT-GROUP
OBJECTS {

mrpDomainMRMReactOnLinkChange

}

STATUS current

DESCRIPTION "

Parameters which

control blocking

::=| { mrpRedundancyGroups 3 }

mrpDomafnDiagGroup OBJECT-GROUP
OBJECTS {

mrpDomainError,

mrpDomainRingOp&

}
STATUS
DESCRIPTION
are optional to monitor
diagnostic status of MRP domains.

mrpDoma
OBJ

STA
DESCRLPTION "
Parameters which are optional to monitor

the status of MRP domains.

::= { mrpRedundancyGroups 5 }

e AR AR A A A A A A A A A A AR A A A A A AR A A A A KRR A A A A KR A A A A A A KA AAA A FIAAAA A KA AA AN XA A XA A AKX K XA KX K

-- compliance specifications
S R R R R R I S R R R R R S I R R R I R I R I I R I I R I I R I I I I I I R R I I R R R I I I I I I I I I I R I I

mrpRedundancyCompliances OBJECT IDENTIFIER ::= { mrpConformance 2 }
mrpDomainBasicCompliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION "

Basic implementation requirements for MRP support.
The agent shall support the monitoring of redundancy
domains.
MODULE
MANDATORY-GROUPS {
mrpDomainBasicGroup
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}
GROUP mrpDomainAdvancedGroup

DESCRIPTION "
For SNMP agents it is optional to support
advanced monitoring of redundancy domains.
::= { mrpRedundancyCompliances 1 }

mrpDomainManagerCompliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION "
Manager implementation requirements for MRP
support. The agent shall support the monitoring
of redundancy domains.
"

MODULE

MANPATORY-GROUPS T

mrpDomainBasicGroup,
mrpDomainManagerGroup

}

GROpP mrpDomainBlockingCntrlGroup
DESCRIPTION "
For SNMP agents it is optional to support D tro

"

GROVPP mrpDomainDiagGroup
DESCRIPTION "
For SNMP agents it is optional to/support

Il
=1
a1
he)
)
0]
Q.
c
=}
Q
)
=}
Q
=
Q
o
=
o]
he
.
©
=}
Q
1)
%)
N

END
Lo kok Kok ek ok ok ok ok ok ok ok ok ok ok Kk ok K Kk Kk ok Kk ok Kk ok ok kR
- EOF

—— KKK APFAKAKAFAAAA KA XX AR AKX KA KKK KX XKk kKK %k

*khkkkkkkkkkkkk

R IR IRk kI S S S I S S S O

10.3 MRP MIB with - ' ing view

—— Kk k kK ok ok ok ok kkkkkk ok kK % % S dkhkkhkhkkhkkhkhkhkhkhkkhkrkhkhkhkhhkkhkhkrhkhkhhkhxkhkxkhkxkxkx

-- Manfagement

—_—— Kk Kk kK Kk ok ok kk kK dkhkkhkhkkhkhkhkhkhkhkkhkrhkhkhkhkhkkhkhkrhkhkkkhhkhkkkkhktxkxxk

IEC-624 L Y= BEGIN

—_— Kk kK dkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkdkrkhkhkhkhkhkhkhkrhkhkhhhkhhkhkxkxkx

—-- Impof

—_— Kk kK ER R R I I I S S b b b I Sk I b S S I b S I SE S I I I S S S S Sk I 3

IMPORTS

ipeTicks,
Ceunter32,
1o 1'gn AQ’),

Integer32 FROM SNMPv2-SMI
DisplayString, RowStatus FROM SNMPv2-TC;

PR SRR SRR Ik I S R b b I I S Sk b b I b b b S S Sk bk I I S R S b S kI SR S S I Sk b S b I I S S e o S

-- Declaration of IEC62439UuidType

S R R L I I IR R R R I I I R R R R I R I I R R I I I I R R R I I I R R R R I I R R R I I I I R I I I I I I S I

IEC62439U0uidType ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION "

The IEC 61158-5-10 defines the structure of
the UUID as a data type numeric
identifier 1025.

SYNTAX OCTET STRING (SIZE (16))

e KRR A A AR A A A A AR A A A A A A A A A A A A AR A A A A A KA A A A A A A A I A AAA AKX AAAA KA I A AA A A I A A A AKX XA A AKX K

-- Root 0OID

S R R I IR R I S S I R S I I R I I I I I S I I S I I I A I I I S I I I S I S I I S

iec62439 MODULE-IDENTITY
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LAST-UPDATED "200711120000z" -- November 12, 2007
ORGANIZATION "IEC/SC 65C"
CONTACT-INFO "
International Electrotechnical Commission
IEC Central Office
3, rue de Varembé
P.0O. Box 131
CH - 1211 GENEVA 20
Switzerland
Phone: +41 22 919 02 11
Fax: +41 22 919 03 00
email: info@iec.ch
DESCRIPTION "
This MIB module defines the Network Management interfaces
for the three Redundancy Protocols defined by the IEC
Standard 62439.
This definitions specify the monitoring and manage
variant of a SNMP entity. If the SNMP entity only/cont
monitoring functionality, then IEC 62439 monitop
definitions shall be used instead of this MIB &
An entity may support either the monitoring
or the management facet including the moni

as a subset.
"

REVISION "200711120000z" -- Novembetz
DESCRIPTION "
The undefined use of the value 'badValus
of the optional 'mrpDomainDiagGro
from DESCRIPTION clause
The role dependency of x
'mrpDomainError' in theNDES

REVISION "2007082400002z"
DESCRIPTION "
Final Dra etwork Management

Protocol (MRP) with

N { iso st

—— Kk Kk kK Kk ok kkkk kK dkhkkhkhkrkkhkhkhkhkhkkhkrhkhkhkhkhkhkhkrhkhkhkhkhhkrkhhkhxkx*k

-- Redupdancy Proto

—— Kk Kk Ak K KKk KK KKK R R I S Sk 2 2 S kI 2 S S b b I b S h I Ik I b 2 S S S I I 3
mrp { iec62439 1 }

prp { 1ec62439 2 }

crp { iec62439 3 }

brp { 1ec62439 4 }

—_— kk kK R I I I I I I I I I I R R I I I I I I I R R R I I I I I I I I I I R I I I I I
-- obje ndancy object identifiers

KA K KA KA A KA KA KA A A A AR KA AA A A A KA AA A A KA AA A AR A A A A A KA A A AR KA hhKx X kK

mrpObjegts BJECT IDENTIFIER t:= { mrp 1 }
mrpNotifi€dtions OBJECT IDENTIFIER r:= { mrp 2 }
mrpConfprmance OBJECT IDENTIFIER ::= { mrp 3 }

—— Kk Kk Kk Kk kK Kk kK

R I R I I I I R R R I S I I R I I I I I R I I R R R R I R I I S I I I I R I I I I I R R I I I I R I I I I R R I I I

-— Objects of the MRP Network Management
R R I R R I I I R R R I R R I R I R R I R R I R R R I IR R R I S I I I I R I I S I R I I I R I I I I I I I

mrpDomainTable OBJECT-TYPE
SYNTAX SEQUENCE OF MrpDomainEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "

Every entry in this table contains information about
a Media Redundancy Protocol (MRP) domain.

Row entries can be created or deleted via

SNMP operations. Therefore the MAX-ACCESS values
of some Object Identifier are different from the
values of the same Object Identifier in the

pure monitoring facet.

::= { mrpObjects 1 }
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mrpDomainEntry OBJECT-TYPE
SYNTAX MrpDomainEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "An entry in the mrpDomainTable."
INDEX { mrpDomainIndex }

::= { mrpDomainTable 1 }

MrpDomainEntry ::= SEQUENCE ({
mrpDomainIndex Unsigned32,
mrpDomainID IEC62439U0uidType,
mrpDomainName DisplayString,
mrpDomainAdminRole Integer32,
mrpDomainOperRole Integer3z,
mrpDomainRingPortl Integer32,
mrpDomainRingPortlState INTEGER,
MILpDOMainRiNgPOTrC Integer32Z,
mrpDomainRingPort2State INTEGER,
mrpDomainState BITS,
mrpDomainError BITS,
mrpDomainBlocked INTEGER,
mrpDomainVlanId Unsigned32,

mrpDomainManagerPriority
mrpDomainRingOpenCount
mrpDomainlLastRingOpenChange
mrpDomainRoundTripDelayMax
mrpDomainRoundTripDelayMin
mrpDomainResetRoundTripDelays
mrpDomainMRMReactOnLinkChang¢
mrpDomainRowStatus

}

mrpDomafjnIndex OBJECT-TYPE
SYNTAX Unsigned32
MAX{tACCESS not-accessible
STATUS current

DESERIPTION "The index of thle
::=|{ mrpDomainEntry

mrpDomafnID
SYNTAX
MAX{ACCESS
STATUS
DESERIPTIO

MRP domain

mrpDoma
SYN
MAX
STA
DES
logical name for the MRP domain to ease the

rlanagement of MRP domains.
"

{\mrpDomainEntry 3 }

mrpDomainAdminRole OBJECT-TYPE
SYNTAX Integer32 {
disable (0),

client (1),

manager (2)

}

MAX-ACCESS read-write
STATUS current
DESCRIPTION "

Control the MRP behavior of the system per domain.

If the value 1is set to disable(0) the MRP entity of

this domain shall be disabled.

If the value is set to client(l) the entity shall be set
to the role of a Media Redundancy Client (MRC).

If the value 1is set to manager (2) the entity shall be
set to the role of a Media Redundancy Manager (MRM).

The factory settings are recommended to adjust the

value of this object to the client(l) capability of the
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component in order to prevent multiple managers are

in ring (the order of the capabilities are not
necessarily conform to the order of the object values
here) .

If the agent restricts the write access, no matter what
reason, it shall reject write requests by responding
with 'badvValue'.

::= { mrpDomainEntry 4 }

mrpDomainOperRole OBJECT-TYPE
SYNTAX Integer32 {
disable (0),
client (1),
manager (2)
}
MAXFACCESS read-only
STATUS current
DESCRIPTION "
The operational role of an MRP entity per do
A value of disabled(0) signals that the enft
work (whatever reason).
A value of client(l) signals that the
client role.
A value of manager (2) signals that
manager of this MRP domain.

{ mrpDomainEntry 5 }

mrpDomafjnRingPortl OBJECT-TYPE

SYNTAX Integer32
MAX{tACCESS read-create
STATUS current

DESCRIPTION "
The ifIndex of the 2 erface which is used
as ring port 1.

{ mrpDomainEntr

mrpDomafnRingPortlState
SYNTAX INT

MAX1TACCESS
STATUS
DES

di
bl

indicates that all frames are dropped.
indicates that all frames are dropped except
RP topology change frames and MRP test frames from
a MRM,
- MRP link change frames from an MRC,
- frames from other protocols that also define to pass
blocked (2) ports.
forwarding (3) indicates that all frames are passed through
according to the forwarding behavior
of IEEE 802.1D.
not-connected (4) indicates that the port has no link.

"

::= { mrpDomainEntry 7 }

mrpDomainRingPort2 OBJECT-TYPE

SYNTAX Integer32
MAX-ACCESS read-create
STATUS current
DESCRIPTION "

The ifIndex of the layer 2 interface which is
used as ring port 2.

:= { mrpDomainEntry 8 }

mrpDomainRingPort2State OBJECT-TYPE
SYNTAX INTEGER {
disabled (1),
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blocked(2),
forwarding(3),
not-connected (4)

}

MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Operational state of the second Ring-Port.

disabled (1) indicates that all frames are dropped.
blocked (2) indicates that all frames are dropped except
- MRP topology change frames and MRP test frames from
a MRM,

- MRP link change frames from an MRC,
- frames from other protocols that also define to pass
blocked(2) ports.
fofwarding (3) Tndicates that all Irames are passed throughn
according to the forwarding behavior
of IEEE 802.1D.
nof-connected (4) indicates that the port has no link.

::=|{ mrpDomainEntry 9 }

mrpDomafnState OBJECT-TYPE
SYNTAX BITS {
disabled(0),
undefined (1),
ringOpen(2),
reserved (3)
}
MAX}ACCESS read-only
STATUS current
DESCRIPTION "
Operational statu
isabled(0) - MRP switched o

| id and shall be reset.
Feserved (3) X sions.

mrpDomafjnError
SYNFAX

MAX
STA
DES

CRIPTION
I€/the device couldn't switch to the desired administrative state
(Bhus the value of 'mrpDomainState' is not the expected one),
this value provides the reason. Otherwise the bit noError(0) is set.

noError (0) - the operational state of the device is confom
to administrative state.
All higher bits are invalid and shall be reset.

invalidvlanId(1l) - the assigned VLAN ID is not permitted
invalid (2) - Value 1is not wvalid.

All higher bits are invalid and shall be reset.
multipleMRM (3) - multiple active managers in ring domain.
singleSideReceive (4) - the test frames of an MRM

have been seen, but only on one port.
"

:= { mrpDomainEntry 11 }

mrpDomainBlocked OBJECT-TYPE
SYNTAX INTEGER {
enabled (1),
disabled(2)

}
MAX-ACCESS read-only
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STATUS current
DESCRIPTION "
The entity supports blocked ring ports.
Shows whether a mrp domain requires the support of the
BLOCKED port state at ring ports.
The manager of a mrp domain decides whether this support
is required.
Set to enabled the manager demands that all clients
shall support the blocked attribute also set to enabled.
If mrpDomainBlocked is set disabled at the manager,
then the value of mrpDomainBlocked can be arbitrary
at the clients.
enabled (1) client: supports ring ports whose port state can be
blocked.
manager: works only with clients supporting blocked
ring ports.
disabled(Z) client: 1O Support oOf Pblocked ring porcts.
manager: Work with clients supporting blocked rihg
ports and with clients not supportin
blocked ring ports.

::=|{ mrpDomainEntry 12 }

mrpDomajnVlanId OBJECT-TYPE

SYNTAX Unsigned32
MAXTACCESS read-create
STATUS current

DESCRIPTION "
The VLAN ID assigned to the
The VLAN ID only is in use

=] { mrpDomainEntry 13 }

—_— Kk kK

-— Objefts of the MRP Ne

—— kk Kk Kk A AKX Kk K KA KKk ok kK kK Ak hkhk kA Ak hkhkkhk Ak hxhhxhk,k,*x*x*xk**

mrpDomafnManagerPriority
SYNTAX INT
MAXTACCESS
STATUS
DESCRIPTION
this MRP entity. If the device is
alue of this object shall be ignored
Only the four most significant bits
he bits 0 to 11 are reserved. The

mrpDoma
SYN
MAX
STATUS
DESCRIPTION "

Counter for ring-state changes to open.

::= { mrpDomainEntry 15 }

mrpDomainLastRingOpenChange OBJECT-TYPE

SYNTAX TimeTicks
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Timeticks since last change of ring-state
to ring open.

::= { mrpDomainEntry 16 }

mrpDomainRoundTripDelayMax OBJECT-TYPE

SYNTAX Unsigned32
UNITS "microseconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The max. Round-Trip-Delay (in milliseconds)
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which was measured since startup.

::= { mrpDomainEntry 17 }

mrpDomainRoundTripDelayMin OBJECT-TYPE

SYNTAX Unsigned32
UNITS "microseconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The min. Round-Trip-Delay (in milliseconds)
which was measured since startup.
"

::= { mrpDomainEntry 18 }

mrpDomainResetRoundTripDelays OBJECT-TYPE
SYNTE TNTEGER {
resetDelays (1)

}

MAXTACCESS read-write

STATUS current

DESCRIPTION "

A write request with resetDelays(l) sha

same time.

=] | mrpDomainEntry 19 }

mrpDomafjnMRMReactOnLinkChange OBJECT-TYPE

SYNTAX INTEGER {
enabled (1),
disabled(2)

}

MAX{+ACCESS read-create

STATUS current

DESERIPTION

bnabled (1)

isabled (2)

::=|{ mrpDom

—_— Kk kK

-- addig

—— Kk k kK

e * *x k k ok kK x

mrpDoma
SYN
MAX
STA
DES

Support of creation and deletion of rows.

A row can be taken out of service by writing

the value notInService(2).

:= { mrpDomainEntry 21}

S R R R R I S R R R I I I I R R R I I I I R R I I I I R I R R I I I I I R I I R R R I I I R I I I I I I I I

- conformance statements
Ak k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok k sk ok ok sk ok ok sk ok ok sk ok ok sk k ok ki k ks k ok sk ok ko k ok k kK ok ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok

mrpRedundancyGroups OBJECT IDENTIFIER ::= { mrpConformance 1 }

mrpDomainBasicGroup OBJECT-GROUP
OBJECTS {

mrpDomainIndex,
mrpDomainID,
mrpDomainName,
mrpDomainAdminRole,
mrpDomainOperRole,
mrpDomainRingPortl,
mrpDomainRingPortlState,
mrpDomainRingPort2,
mrpDomainRingPort2State,
mrpDomainState,


https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

62439-2 © IEC:2010 -71-

mrpDomainBlocked,
mrpDomainRowStatus
}
STATUS current
DESCRIPTION "
Parameters which are necessary to monitor
and control the status of MRP domains.

::= { mrpRedundancyGroups 1 }

mrpDomainManagerGroup OBJECT-GROUP
OBJECTS {
mrpDomainManagerPriority
}
STATUS current
DESCRIPTION "

Parameters which are addltional TO m@gnit

HH { mrpRedundancyGroups 2 }

mrpDomafinBlockingCntrlGroup OBJECT-GROUP
OBJECTS {

mrpDomainMRMReactOnLinkChange

}

STATUS current

DESCRIPTION "

Parameters which are optional

blocking behavior of MRP doma

HH { mrpRedundancyGroups 3 }

mrpDomajnDiagGroup OBJECT-GROUP
OBJECTS {

mrpDomainError,

mrpDomainRingOpenCount,

mrpDomainlastRingOpenChange,

}
STATUS
DESCRIPTION
6ptional to monitor

agnostic status of MRP domains.

mrpDoma
OBJ

STA
DES

HH {\mrpRedundancyGroups 5 }

and control the status of MRP domai manag

S

[ R I R R I I I R R R R R S I R R I I I I R I I R I IR R I I R R I I I I S R R I I R R R I I I I I I I I I I I I

-- compliance specifications
e AR A A A A A A A A A A A AR A A A A A AR A A AR AR A A A A KA A A A A A KA AAA A KA AAAN A XA AAA AN AKX A A A AKX K XA KKK

mrpRedundancyCompliances OBJECT IDENTIFIER ::= { mrpConformance 2 }
mrpDomainBasicCompliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION "

Basic implementation requirements for MRP support.
The agent shall support the monitoring and control
of redundancy domains.
"
MODULE
MANDATORY-GROUPS {
mrpDomainBasicGroup

}
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GROUP mrpDomainAdvancedGroup

DESCRIPTION

For SNMP agents it is optional to support
advanced monitoring and control of
redundancy domains.

::= { mrpRedundancyCompliances 1 }

mrpDomainManagerCompliance MODULE-COMPLIANCE

END

STATUS current

DESCRIPTION "
Manager implementation requirements for MRP
support. The agent shall support the monitoring
and control of redundancy domains.

MODULE

MANPATORY-GROUPS T

GROpPP mrpDomainBlockingCntrlGroup

DESERIPTION

GROYP mrpDomainDiagGroup

DESERIPTION

hkhkkhkhkfhkrkhkrkdkrkhkhkrkhkrhkhkhkhkrkhkhhxhkrkkhhxkhxkk*k X . ANK Kk hkkkkkkhkkkkkkkkkx
EOF
khkkhkAfhkhhhhhhhkrhhrhhrrhhkhrkhhkrkkxkikxx R KKk Kh Kk Kk KhhkkhhkhkkkhkKhkk*x*

mrpDomainBasicGroup,
mrpDomainManagerGroup

}

"

For SNMP agents it is optional to support ‘b

"
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

. RESEAUX INDUSTRIELS DE COMMUNICATION -
RESEAUX DE HAUTE DISPONIBILITE POUR L’AUTOMATION -

Partie 2: Protocole de redondance du support (MRP)

AVANT-PROPOS

Les decisions ou accords officiels de la CEl en ce qui concerne les questions techniques,~pré &6 par des
Comitgs d'Etudes ou sont représentés tous les Comités nationaux s'intéressant G ti expriment
dans la plus grande mesure possible un accord international sur les sujets examin€s. iSi cpnstituent
des rgcommandations internationales et sont agréées comme telles par les Comités nationaux. Dgns le but
d'encqurager l'unification internationale, la CEIl exprime le voeu que tous les i iona adogtent dans
leurs regles nationales le texte de la recommandation de la CEl, dans la S U le anditio afionales le
permgttent. Leur élaboration est confiée a des comités d'études, aux ttavau € € it¢ national

intéressé par le sujet traité peut participer.
gouvefnementales, en liaison avec la CEl, participent également.a

s et non
{roitement

avec ['Organisation Internationale de Normalisation (ISO), selon_de con'n entre les
deux ¢rganisations.

Les decisions ou accords officiels de la CEl concernant les ique < a mesure
du pop ié de la CEI
intére

Les Publications de la CEI se presentent € ion t agréées
commg v ue la CEl
s'assy ponsable
de I'é

Dans s toute la

mesure pOSS|bIe a appllq

natio
natio

fourni

issent des ices
confomité de .
certification indép ap

Il conyient que tou

blications
nales et régionales. blications

nfales ou régionale

| elle-méme ne fo urn' ati pendants
grques de
ismes de

t’d’étre en possession de la derniére édition de cette publication.

Aucun ¢ e_imputée a la CEIl, a ses administrateurs, employés, auxiliaires ou
mandataires, i erts particuliers et les membres de ses comités d'études et de§ Comités
nation préjudice causé en cas de dommages corporels et matériels, ou de fout autre
domm 3 e ce soit, directe ou indirecte, ou pour supporter les colts (y comprif les frais
de jus et le enses découlant de la publication ou de I'utilisation de cette Publication de la CEIl ou de
toute e la CEIl, ou au crédit qui lui est accordé.

L'attenti attirée sur les références normatives citées dans cette publication. L'utilisation de publications

référepcées est obligatoire pour une application correcte de la présente publication.

La Norme ' internationale CEI| 62439-2 a été établie par le sous-comité 65C: Réseaux
industriels, du comité d’études 65 de la CEl: Mesure, commande et automation dans les
processus industriels.

La présente norme annule et remplace la CEIl 62439 publiée en 2008. Cette premiére édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a la
CEIl 62439 (2008):

ajout d’'une méthode de calcul pour le protocole RSTP (Rapid Spanning Tree Protocol,
IEEE 802.1Q),

ajout de deux nouveaux protocoles de redondance: HSR (High-availability Seamless
Redundancy) et DRP (Distributed Redundancy Protocol),
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— déplacement des Articles 1 a 4 (Introduction, Définitions, Aspects généraux) et des
Annexes (Taxinomie, Calcul de disponibilité) dans la CEl 62439-1, qui servent a
présent de base aux autres documents,

— déplacement de I'Article 5 (MRP) dans la CEIl 62439-2 avec peu de modifications
éditoriales,

— déplacement de I'Article 6 (PRP) dans la CEIl 62439-3 avec peu de modifications
éditoriales,

— déplacement de I'Article 7 (CRP) dans la CEIl 62439-4 avec peu de modifications
éditoriales, et

— déplacement de I'Article 8 (BRP) dans la CEI 62439-5 avec peu de modifications

éditoriales,
— gjout d’'une méthode de calcul du temps de reprise maximal du [P dans
yne configuration restreinte (anneau) dans la CEI 62439-1 (Article
— djout de spécifications du protocole HSR (High-availability yy), qui
partage les principes du protocole PRP dans la CEl 62439
- i
La prés publiée
en 2010
Le texte D.
Le rapf bouti a
I’approb
La version frangaise n’a pas_été .La présente Norme internationale doit étre
lue conjointement avec<la : strial communication networks |— High
availability automation ¢ ; concepts and calculation methods.
Une liste des séries C [ i sous le titre général Réseaux indusiriels de
communication —Résea a disponibilité pour I'automation, sur le site Web de la CEI.
Cette pt s Directives ISO/CEI, Partie 2.
Le comité a décidé.gque\le u de cette publication ne sera pas modifié avant la|date de
stabilité| indiqué S eb de la CEIl sous "http://webstore.iec.ch" dans les données
relativeg ¢ i
e reconduité;
* supprifmeée,

* remplacee par une edition revisee, ou

« amendée.
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INTRODUCTION

La série CEl 62439 précise les principes pertinents relatifs aux réseaux haute disponibilité
satisfaisant aux exigences des réseaux d’automation industriels.

A I'état exempt de défaillance du réseau, les protocoles de la série CElI 62439 assurent une
communication de données fiable et conforme a I'l|SO/CEI 8802-3 (IEEE 802.3) et préservent
le caractére déterministe des communications en temps réel. En cas de panne, de retrait et
d’insertion d’'un composant, ils assurent des temps de reprise déterministes.

Ces prdtocoles conservent la totalite des fonctions de communication Etheret clgssiques
(telles qu’elles sont utilisées dans le monde professionnel), ce qui met de\gcontinuer a
utiliser le logiciel.

Le marg¢hé a besoin de plusieurs solutions réseau, présentant/ch &Mistiques
de performance et des capacités fonctionnelles différentes\ corre R jiiverses
exigences d’application. Ces solutions prennent en arge\ differents ismes et
topologi ifies parties
de la § ons, en
donnant

La sérig 61158.
La Conm u’il est
déclaré ilisation
des droits de propriété intellectuelle re

La CEl roits de
propriétg.

Le détepteur de icences
avec leg demandeurs nnables

la déclaration du détenteur des droits de propfiété est
peuvent étre obtenues auprés de:

Hirschmann Automation and Control GmbH

Stuttgarter Strasse 45-51

Neckartenzlingen 72654

Allemagne
L’attention est attirée sur le fait que certains des éléments du présent document peuvent faire
I'objet de droits de propriété autres que ceux identifiés ci-dessus. La CEIl ne saurait étre

tenue pour responsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir
signalé leur existence.

L'ISO (www.iso.org/patents) et la CEIl (http://www.iec.ch/tctools/patent_decl.htm) gérent des
bases de données de brevets en lighe concernant leurs normes. Les utilisateurs sont invités a
les consulter pour obtenir les derniéres informations relatives aux brevets.
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] RESEAUX INDUSTRIELS DE COMMUNICATION-
RESEAUX DE HAUTE DISPONIBILITE POUR L’AUTOMATION -

Partie 2: Protocole de redondance du support (MRP)

1 Domaine d'application

La série CEI 62439 concerne les réseaux d’automation a haute disponibilité reposant sur la
technolggie (Ethernet) ISO/CEI 8802-3 (IEEE 802.3).

sant sur
b seule
ble d’un

La présente partie de la série CEIl 62439 spécifie un protocole de r
une topologie en anneau, congu pour réagir de maniére déte
défaillance d’'une maille inter-étage ou d’'un commutateur du
nceud dp gestionnaire de redondance de support dédié.

2 Reéflérences normatives

Les do¢tuments de référence suivants sont indisp 3 ' icati présent
document. Pour les références datées edifi ité 0 . 2ferences
non datges, la derniere édition du documen e’s' i i syentuels
amendements).

CEIl 600
fonctionnement et la qual'

reté de

IEC 61158-6-10, Indus
Application e pro
uniquenent)

vorks — Fieldbus specifications — Part 6-10:
Type 10 elements (disponible en |anglais

IEC 624
and calq

nication networks — Profiles — Part 1: General doncepts
en anglais uniquement)

ISO/CE]| 8 Fechnologies de Ilinformation — Télécommunications et ¢change
d’informi es — Réseaux locaux et métropolitains — Prescriptions spécifiques —
Partie 3: 23 iptes/par surveillance du signal et détection de collision (CSMA/CD) et
spécific at/ons poUr la‘couche physique

IEEE 8(21Q, IEEE standards for local and metropolitan area network. Virtual bridged local
area networks

IEEE 802.1D:2004, |IEEE standard for local Local and metropolitan area networks Media
Access Control (MAC) Bridges

3 Termes, définitions, abréviations, acronymes et conventions

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans la
CEI 60050-191 ainsi que ceux de la CEl 62439-1 s'appliquent.
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3.2 Abréviations et acronymes

Pour les besoins du présent document, les abréviations et acronymes donnés dans la
CEIl 62439-1 s'appliquent, ainsi que ceux indiqués ci-dessous.

MRC Media Redundancy Client (Client de redondance de support)
MRM Media Redundancy Manager (Gestionnaire de redondance de support)
MRP Media Redundancy Protocol (Protocole de redondance de support)

3.3 Conventions

Le prés¢nt document suit les conventions definies dans la CEl 62439-1.

4 Présentation de MRP
Le protqcole MRP spécifie un protocole de reprise reposant su gi au.

MRP edt congu pour réagir de maniére déterministe e maille

inter-étage ou d’'un commutateur du réseau.

MRP rgpose sur les fonctions de [I'l
compris| la base de données de filtra
couche

2.1D, vy
entre la

)-
NOTE 1

Un résepu conforme doit dispose

L’'un dep nceuds fait offie > i ire_de-redondance de support (MRM). Le MRM doit
observer et contréler la g 9 afin de réagir en cas de panne du rése{x. Pour
ce fairej il envo : g 'anneau et les regoit de I'anneau sur Un autre
port en pnneau, etvin

Les aut le réle de client de redondance de support (MRC). Un
MRC réagit ¢ i < ames de reconfiguration recues du MRM et peut détecter et
signaler aison sur ses ports en anneau.

Un neceu

e gestjonnaire decredondance de support (MRM),

e client de redondance de support (MRC), ou

¢ MRM et MRC (mais les deux rbles ne doivent pas étre actifs en méme temps).

Chaque nceud MRP conforme implique un élément de commutation avec deux ports en
anneau connectés a I'anneau.

NOTE 2 Des ports en anneau supplémentaires peuvent étre utilisés pour se connecter a un autre anneau.

Chaque nceud de I'anneau est en mesure de détecter la défaillance ou la reprise d’'une maille
inter-étage ou d’un nceud avoisinant (voir 5.1).

Le protocole MRP est composé d’une entité de service et d’'une entité de protocole (voir le
modéle en pile a la Figure 1.

L’entité de service spécifie, de maniére abstraite, le service visible en externe fourni par la
couche de liaison de données en termes:
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o d’actions et d’événements primitifs du service,

e de paramétres associés a chaque action et événement primitif, et la forme qu’ils prennent,

et

62439-2 © CEI:2010

e d’interaction entre ces actions et événements et leurs séquences valides.

MRP définit les services fournis

e a la couche d’application a la frontiéere entre la couche d’application et la couche de

liaison de données, et

e ala gestion MRP a la frontiére entre la couche de liaison de données et la gestion MRP.

Higher-Layer Entity

MRP MRP
Management
(Service) (Prg{(%ol)\

(
o
-

Data
Link
Layer

02.3

Physical 80 802.3

Layer <::z> Y PHY

Lélgende [\ ((_\\ IEC 350/10
S\gglais> > Francgais

Hig her-Layerw \

N

Entité de couche supérieure

MRP Managem;e«l\&\Selbic\e)

\/\

Gestion MRP (Service)

MRP (Protoco

MRP (Protocole)

Data Linlé_e%r\ \ x Couche de liaison de données
Physic L\ayer\\ \ Couche physique

Medi cc}s& \ ) Accés au support

Brigge \ Pont

Figure 1 — Pile MRP

5 Comportement de redondance du support MRP

5.1 Ports en anneau

Le MRM et le MRC doivent étre dotés de deux ports en anneau.

Le MRM et le MRC doivent étre en mesure de détecter la défaillance ou la reprise d’une
liaison sur un port en anneau selon des mécanismes reposant sur I'ISO/CEI 8802-3

(IEEE 802.3).

Le MRM et le MRC ne doivent pas transférer les trames MRP_Test, MRP_TopologyChange

et MRP_LinkChange vers des ports qui ne sont pas en anneau.

Un port en anneau doit étre a I'un des états ci-dessous:
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e DISABLED:

— 83 -

Toutes les trames doivent étre abandonnées.

e BLOCKED:

Toutes les trames doivent étre abandonnées, a I'exception des:

e trames MRP_TopologyChange et MRP_Test.

e des trames MRP_LinkChange provenant d’un MRC.

e des trames spécifiées dans I'lEEE 802.1D (2004) Tableau 7-10 pour mettre les ports a
I’état de rejet (LLDP, CEI 61588 (IEEE 1588) PTP, par exemple).

e des trames uniquement générées ou utilisées par les entités de la couche supérieure

g

g Ce noeudetqui e Sont jamars transferees:

e FORWARDING:
Toutes les trames doivent étre transférées conformément au comp
de I'|EEE 802.1D.

NOTE L|IEEE 802.1D fait référence a I'état du port correspondant a BLOCKE

52 G

Le prem
port en
deuxién

anneau de ce MRC doit étre connecté 2

e port en anneau du MRM, f

0

orppant ai
end en
node e -

0

7' N

A 4

gondant

ejet).

L’autre
C ou au
2).

351/10

MRC MRC
LT
end
node ) o )
end nd end end end end switching end end [ | end
node no node node node node end node node node node
IEd
Légende
Anglais Francgais
end node nceud d’extrémité
blocked bloqué
LAN Réseau local
switching end node nceud d’extrémité de commutation

Le MRM doit contréler I’état de ’'anneau en:

Figure 2 — Topologie en anneau MRP avec un gestionnaire et des clients

e envoyant des trames MRP_Test a intervalle configuré dans les deux directions de

I'anneau;
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e configurant un port en anneau a I'état FORWARDING et I'autre port en anneau a I'état
BLOCKED s’il regoit ses propres trames MRP_Test (cela signifie que I'anneau est fermé,
voir la Figure 2);

e configurant les deux ports en anneau a I'état FORWARDING s’il ne regoit pas ses propres
trames MRP_Test dans un délai configuré conformément a MRP_TSTdefaultT,
MRP_TSTshortT et MRP_TSTNRmax au Tableau 33 (cela signifie que l'anneau est
ouvert, voir Figure 3).

end end end
node node ... | node

node node node node A [\opode end node node node |~ | node

\> IEC 352/10

bn}i@f\ \ Frangais
endl node \> 2 < \/ nceud d’extrémité

LAN Réseau local

sw|tching end xo nceud d’extrémité de commutation

%3 — Anneau ouvert MRP avec MRM

nt prend en charge la synchronisation entre MRM et MRC dans les
ie/en anneau.

Le méc
changements

Le MRN doit/indi r les changements d’état de I'anneau aux MRC au moyen de| trames
MRP_TopaologyChange.

Le MRM ne doit pas transférer de trames spécifiques au MRP (trames MRP_Test,
MRP_TopologyChange, MRP_LinkChange) entre ses ports en anneau.

Si le MRM recgoit une trame MRP_LinkUp ou MRP_LinkDown, il doit réduire son temps de
surveillance d’essai conformément au Tableau 33 afin d’accélérer la détection de I'anneau
ouvert. Une fois détecté Il'anneau ouvert, le MRM doit envoyer les trames
MRP_TopologyChange par ses deux ports en anneau.

Le MRM doit éventuellement envoyer les trames MRP_TopologyChange par ses ports en
anneau. Cette option est sélectionnée en configurant le paramétre
REACT_ON_LINK_CHANGE (voir Tableau 26).

Le MRM doit envoyer aux MRC une trame MRP_TopologyChange avec le délai, au-dela
duquel le changement de topologie en anneau est appliqué. Le parametre qui achemine ce
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délai est appelé MRP_Interval. A I'expiration de ce délai, tous les MRC doivent supprimer leur
base de données de filtrage (FDB).

Chaque MRC doit envoyer le délai configuré dans le paramétre MRP_Interval au MRM dans
les trames MRP_LinkUp et MRP_LinkDown pour I'informer du délai dans lequel le MRC va
changer I’état de son port de BLOCKED a FORWARDING (trame MRP_LinkUp) ou DISABLED
(trame MRP_LinkDown).

Les mesures doivent étre incluses afin d’éviter que le MRM ne reste a I'état fermé en cas de
défaillance du nceud.

5.3 Client de redondance de support (MRC)

Chaque| MRC doit transférer les trames MRP_Test recues sur un rt e aaneau a

I'autre gort en anneau, et inversement.

Si le MRC détecte une défaillance ou une reprise de la liaisg ) L il peut
éventuellement signaler le changement en envoyant des tr \ ar deux
de sesiorts en anneau. Chaque MRC doit transférer les tra ues sur
un autrg port en anneau a l'autre port en anneau, et invers

Chaque| MRC doit transférer les trames MRP_Topalog) port en

anneau|a l'autre port en anneau, et inv \ R it traiter ces trames. Il doit
annuler|sa base de données de filtragé Py TopologyChange le demanfde dans

un interyalle donné (voir Tableau 33,
mnea p. Par défaut, tous les MRM et MRC

5.4 Domaine de redondance

Le dom

appartis ID de @¢maine unique peut étre attribué |sous la
forme d i lusieurs
anneau aine de
redondd

NOTE 1 sont pas
influencég

NOTE 2

5.5

Si la vdleur ents de
redondgncesdu. support doivent déclencher des événements de diagnostic et des notifications
d’alarme.

5.6 Diagnostic de I’anneau

Dans un domaine de redondance, le traitement des événements de diagnostic suivants doit
étre mis en ceuvre par chaque MRM.

e Si un dispositif est configuré en tant que MRM, mais qu’il ne peut pas jouer pas son role
de gestionnaire, il doit signaler un événement de diagnostic MANAGER_ROLE_FAIL et
suspendre le signalement de tous les autres événements de diagnostic de redondance du
support qui ont eu lieu pendant qu’il ne pouvait remplir ce réle.

e Si un dispositif joue le réle de gestionnaire et détecte un autre MRM actif, il doit signaler
I’événement MULTIPLE_MANAGERS. Cet événement peut se produire simultanément
avec I’événement d’état RING_OPEN de I'anneau.

e Si un dispositif joue le role de gestionnaire et détecte un anneau ouvert, il doit signaler
I’événement RING_OPEN.
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Ces événements doivent étre signalés a I'aide du service de changement d’état (voir 7.3).

NOTE La présence de trames MRP_Test permet de vérifier I'existence d’'un MRM.

5.7 Plusieurs MRM dans un seul anneau

L’anneau ne doit comporter qu’un seul MRM actif, méme si plusieurs nceuds offrent cette
possibilité.

NOTE La présence de plusieurs MRM amene I'anneau a se diviser lui-méme en plusieurs segments.

Eventuellement, si plusieurs nceuds ont la possibilité de devenir un MRM dans I'anneau, on
peut utiliser un protocole étendu non spécifié dans la présente Norme internationale pour
décider|lequel d’entre eux doit devenir le MRM, les autres nceuds prenant le.réle.ge MRC

(voir Figure 4). A cet égard, les noeuds ayant la possibilité de jouer le 1l t 'objet
de priorités différentes qui doivent étre acheminées dans la zong B trame
MRP_Test.

Si un protocole facultatif destiné a plusieurs MRM d’un seul.anneau est utili s MRM
de cet anneau doivent prendre en charge le méme protogdlexLe \ ifier les

protocoles pris en charge.

end end en
node node . /n\gi
YN

> L\
~ MRC MRC
B SN
|
]
end
node | | T
switching end end | | end
end node node node node
IEC |353/10
Anglais Francgais
blocked bloque
end node noeud d’extrémité
node with MRM capacity (in the MRC role) nceud offrant une fonction MRM (dans le rdle
MRC)
LAN Réseau local
switching end node nceud d’extrémité de commutation

Figure 4 — Anneau MRP avec plusieurs MRM

5.8 BLOCKED non pris en charge (option)

Si un MRC n’est pas capable de prendre en charge I'état de port BLOCKED au niveau de ses
ports en anneau, il doit le signaler dans le parametre correspondant des trames
MRP_LinkChange.
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Si un MRC ne prend pas en charge I’état BLOCKED dans un anneau, un MRM doit prendre en
charge des fonctionnalités supplémentaires (voir Tableau 26,
MRP_BLOCKED_SUPPORTED).

6 Spécification de classe MRP

6.1 Généralités

Le MRP Application Service Element (ASE) définit un type d’objet.

6.2 Modéle

Un objel MRP est décrit par le modéle suivant:

ASE: ASE de redondance de support
CLASSH: Redondance de support

ID DE CLASSE: pas utilisé

CLASSH PARENTE: IEEE 802.3, IEEE 802.1D
ATTRIBUTS:

1. (m) Attribut de clé: Domain ID

2 (m) Attribut: Domain Name
3. (m) Attribut: Ring Port 1 ID
4. (m) Attribut: Ring Port 2 ID
5 (o) Attribut:

6. (m) Attribut:

7. (c) Contrainte:

71 (m) Attribut:

7.2 (m) Attribut:

7.3 (m) Attribut:

7.4 (m)

7.5 (m)

7.6 (m)

7.7 (m)

7.8 (c) Non-btecking MRC supported = TRUE
7.8.1 (m) Test\Monitoring Extended Count

7.9 (o) eactOn Link Change (TRUE, FALSE)
7.10 (m) hetk Media Redundancy (TRUE, FALSE)

7.10.1 eck Media Redundancy = TRUE
7.10.1.1 Real Role State

7.10.1.2 Real Ring State

7.10.1.3 Ring Port 1 Port State

7.10.1.4 Ring Port 2 Port State

8. Expected Role = CLIENT

8.1 Link Down Interval

8.2 Link Up Interval

8.3 (m) Attribut: Link Change Count

8.4 (o) Attribut: Ring Port 1 Port State

8.5 (o) Attribut: Ring Port 2 Port State

8.6 (m) Attribut: BLOCKED state supported (TRUE, FALSE)
SERVICES:

1 (m) OpsService: Start MRM

2 (m) OpsService: Stop MRM

3 (0) OpsService: State Change

4 (m) OpsService: Start MRC

5 (m) OpsService: Stop MRC

6 (o) OpsService: Read MRM

7 (0) OpsService: Read MRC
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6.3 Attributs

Domain ID

Cet attribut de clé définit le domaine de redondance représentant I'anneau auquel
appartient I'objet MRP. Il prend I'ID de domaine par défaut ou est spécifié en tant qu’ID
unique par I'ingénierie.

Type d'attribut: UUID

Domain Name

Cet attribut définit le domaine de redondance représentant I'anneau auquel appartient

I'objet de redondance du support. Il prend le nom de domaine par défaut ou est spécifié
en tant qu’ID unique par I'ingénierie.

Type d'attribut: VisibleString[240]

Ring Port1 ID
Cet
le dd

1 dans

Type d'attribut: Unsigned16

Ring Port 2 ID
Cet S ecté en
tant i 3 aférencé par la valeur de
I'attribut Domain ID.

Type d'attribut: Unsigned16

VLAN ID
L’objet MRP peut utiliser cet attribut fa i > i ifi dans le
dompine de redondance.

TypI d'attribut: Unsigned16

Expected Role
Cet pttribut spécifie le

Type d'attribut: Un
Valeurs autori
Manjager Pn@
Cet |attribut doit

élevg
de 0

Typé

Top
Cet pttri

Type d'attribut: Un

priorité
réments

igned16

Topplogy’Change Repeat Count
Cet lattribut spécifie le nombre d’intervalles contrélant les transmissions répéteées des

trames MRP_TopologyChange.

Type d'attribut: Unsigned16

Short Test Interval
Cet attribut spécifie le court intervalle d’envoi des trames MRP_Test sur les ports en
anneau suite a des changements de liaison dans I'anneau.

Type d'attribut: Unsigned16

Default Test Interval
Cet attribut spécifie I'intervalle par défaut pour I’envoi de trames MRP_Test sur les ports
en anneau.

Type d'attribut: Unsigned16

Test Monitoring Count
Cet attribut spécifie le nombre d’intervalles pour la surveillance de la réception des trames
MRP_Test.
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Type d'attribut: Unsigned16

Non-blocking MRC supported
Cet attribut spécifie I'aptitude de MRM a prendre en charge les MRC sans support d’état
du port BLOCKED dans I'anneau.

Type d'attribut: Booléen

Test Monitoring Extended Count
Cet attribut spécifie le nombre d’intervalles étendus pour la surveillance de la réception
des trames MRP_Test.

Type d'attribut: Unsigned16

React On Link Change
Cet i-indi

Type d'attribut: Booléen

Cherk Media Redundancy
Cet |attribut indique si la surveillance de I'état MRM est activé R spactivée
(FALSE) dans le domaine de redondance.

Type d'attribut: Booléen

Real Role State
Cet pttribut spécifie le réle actuel de I'objet MRP ¢4

Type d'attribut: Unsigned16
Valgurs autorisées: MANAGER, CLIENT, UNDEKINED

Real Ring State
Cet |attribut spécifie le rble actuel \de bine de
redgndance. L’une des valeurs suiy

OPEN: I'anneau esft _ouvert a ‘cau C dans

I’anneau.

CLIENT

Typ
Val
Ring
Cet pttribut facu C
doit gtre~spécifié.eh fonction des états du port en anneau indiqués en 5.1.
Typ
Val
Ring Port 2 Port State

Ct RS- Y 4 atif s aifl PAdat 4+ [N | 4 Lo W NI Ry RN | 4 2
el attrtmutracurtatit SPTLMT T Tlal avtluTT U puUTtTTiraimicadu 2. L Tlat uu puitTiTa neau

doit étre spécifié en fonction des états du port en anneau indiqués en 5.1.
Type d'attribut: Unsigned16
Valeurs autorisées: DISABLED, BLOCKED, FORWARDING

Link Down Interval
Cet attribut spécifie I'intervalle pour I'envoi de trames MRP_LinkDown sur les ports en
anneau.

Type d'attribut: Unsigned16

Link Up Interval
Cet attribut spécifie I'intervalle pour I'envoi de trames MRP_LinkUp sur les ports en
anneau.

Type d'attribut: Unsigned16

hneau 1
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Link Change Count
Cet attribut spécifie le nombre de trames MRP_LinkChange contrdlant la transmission
répétée des trames MRP_LinkChange.

Type d'attribut: Unsigned16

BLOCKED state supported
Cet attribut indique si MRC prend en charge I'état BLOCKED sur ses ports en anneau.

Type d'attribut: Booléen

7 Spécification de service MRP

7.1  Start MRM

Le service Start MRM permet de créer une instance locale de la machipe de protocole| MRM.

Le Tablgau 1 présente les parameétres du service.

Tableau 1 — Service Start MRM<de\

Nom du paramétre \ C\l\f

Argument
Domain ID
Ring Port 1 ID
Ring Port 2 ID
VLAN ID

NS

Result(+) S
Domain ID

Result(-) S
Domain ID
Error Code M

Argument
L’argument doit contenir les parameétres spécifiques au service de la demande de service.

Domain ID
Il s’agit de [Pattribut de clé permettant d’identifier I'instance de la machine de
protocole.

Ring Port 1 ID
Ce parameétre contient I'ID du premier port en anneau.
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Ring Port 2 ID
Ce paramétre contient I'ID du deuxiéme port en anneau.

VLAN ID
Ce parametre facultatif contient la valeur de I'identifiant VLAN.

Manager Priority
Ce paramétre contient la valeur de priorité du gestionnaire.

Topology Change Interval
Ce parameétre contient la valeur de Vlintervalle denvoi de trames
MRP_TopologyChange.

Topology Change Repeat Count
Ce paramétre contient la valeur du nombre d’intervalles contrblant les transmissions

repétées des trames MRP_TopologyChange.
Short Test Interval
Ce paramétre contient la valeur du court intervalle d’envoi de N est sur
les ports en anneau suite a des changements de liaison dan
Default Test Interval
Ce paramétre contient la valeur de lintervalle pat trames
MRP_Test sur les ports en anneau.
Tes{ Monitoring Count
Ce parametre contient la valeur du nombre e de la
réception des trames MRP_Test.
Nontblocking MRC supported
Ce parameétre spécifie I'aptitud support
d’état du port BLOCKED dans 'anneau
Tes{ Monitoring Extended Count
Ce parametre facultatif contie pour la
durveillance de la fé i
Reagt On Link Cha
Ce parameire facultat non.
Chefrk Media '
Ce paramétreperme ¢ 1er I'activation ou la désactivation de la surveillance
de I'état MR
Result(
Ce indi ue laademande de service a abouti.
Domain
Il s’ggi 3 de clé permettant d’identifier I'instance de la machine de protogole.
Result(
Ce parq que la demande de service n’a pas abouti.
Domain-1D

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Error Code
Le parameétre Result contient le code de I'erreur spécifique.

Type: Unsigned16
Valeurs autorisées: DOMAIN_ID_MISMATCH, ROLE_NOT_SUPPORTED, INVALID_RINGPORT

7.2 Stop MRM

Ce service doit étre utilisé pour arréter la machine de protocole MRM. Les états du port en
anneau et la fonction de commutation demeurent.

Le Tableau 2 présente les parameétres du service.
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Tableau 2 — Service Stop MRM de MRP

Nom du parameétre Req Cnf
Argument M
Domain ID M
Result(+) S
Domain ID M
Result(-) S
Domain ID M
Error Code
NOTE Pour connaitre la signification de Req, Cnf, M et <\\
ISO/CEI 10164-1.

Argument

L’argument doit contenir les parameétres spécifiques au se ce.

Domain ID
Il s’ggit de I'attribut de clé permettant d’identifier|{I'instahce-de ole.
Result(j)

Ce parametre indique que la d¢

Domain ID
Il s’ggit de I'attribut de clé permettant d’identifi ole.
Result(})

Ce pargmetre indique que

Domain ID

Il s’ggit de I'atixi ole.
Errdr Code

Le parameétre Res

Typg: i

Val

7.3  State

Ce servjce deijt €tre utilise¢’pour indiquer un changement d’état du domaine MRP.

Le Tablealr3 présente les paramétres du service.

Tableau 3 — Service Change State de MRP

Nom du paramétre Ind
Argument M
Domain ID M
Error Type List M
NOTE Pour connaitre la signification de Ind et M, voir
ISO/CEI 10164-1.

Argument
L’argument doit contenir les parameétres spécifiques au service de la demande de service.

Domain ID
Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.
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Error Type List
Cet attribut est composé des éléments suivants:

Error Type
Cet attribut permet d’identifier une erreur de redondance du support.

Type d'attribut: Unsigned16
Valeurs autorisées: MANAGER_ROLE_FAIL, RING_OPEN, MULTIPLE_MANAGERS

Appear
Cet attribut permet d’identifier si 'erreur apparait ou disparait.

Type d'attribut: Booléen
Valeurs autorisées: TRUE, FALSE

7.4 Start MRC

Le service Start MRC permet de créer une instance de la machine dé (o]o]0) C.

Le Tablgau 4 présente les paramétres du service.

Tableau 4 — Service Start% M

Nom du paramétre ( m

Argument

Domain ID
Ring Port 1 ID
Ring Port 2 ID

P e

N

omain ID M
rror Code M

NOTE Pour connaitre la :ignifir‘ntinn de qu Cnf S M et I
voir ISO/CEI 10164-1.

Argument
L’argument doit contenir les parameétres spécifiques au service de la demande de service.

Domain ID
Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Ring Port 1 ID
Ce parametre contient I'ID du premier port en anneau.

Ring Port 2 ID
Ce parametre contient I'ID du deuxiéme port en anneau.

VLAN ID
Ce parametre facultatif contient la valeur de I'identifiant VLAN.
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Link Down Interval

Ce paramétre contient la valeur de l'intervalle pour I’envoi de trames MRP_LinkDown
sur les ports en anneau.

Link Up Interval

Ce paramétre contient la valeur de I'intervalle pour I'’envoi de trames MRP_LinkUp sur les
ports en anneau.

Link Change Count
Ce paramétre contient la valeur du nombre de trames MRP_LinkChange contrdlant les
transmissions répétées de la trame MRP_LinkUp ou MRP_LinkDown.

BLOCKED state supported

Ce parametre indique si MRC prend en charge I'état BLOCKED sur ses ports en anneau.

Result(#)
Ce parametre indique que la demande de service a abouti.

Domain ID
Il s’ggit de l'attribut de clé permettant d’identifier I'instance d inende protogole.
Result(})

Ce pargmetre indique que la demande de service n’a pas
Domain ID
Il s’ggit de I'attribut de clé permettant d’identifi

Errgr Code
Le parameétre Result contient le cod

ole.

Type: Unsigned16

Valeurs autorisées: DOMAIN_ID_ _RINGPORT
7.5 Stop MRC
Ce service doit étre ufilisé p port en
btres du

anneau|et la fonction
service.

<\\ \Qom du paramétre Req Cnf
ﬁgu ent M

\ omain, ID M

;un(ﬂ s
M

Domain ID

Result(-) S
Domain ID
Error Code M

NOTE Pour connaitre la signification de Req, Cnf, S et M, voir
ISO/CEI 10164-1.

Argument
L’argument doit contenir les parameétres spécifiques au service de la demande de service.

Domain ID
Il s’agit de l'attribut de clé permettant d’identifier I'instance de la machine de protocole.
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Result(+)

Ce parametre indique que la demande de service a abouti.

Domain ID

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Result(-)

Ce parametre indique que la demande de service n’a pas abouti.

Domain ID

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Error Code

Le parametre Result contient le code de I'erreur spécifique.

Typé¢: Unsigned16
Valegurs autorisées: DOMAIN_ID_MISMATCH

7.6 ead MRM

Le service facultatif Read MRM permet de lire I'état actuel de Ia

Le Tablgau 6 présente les paramétres du service.

Tableau 6 — Service Read M

deMRP

f\
Nom d pa}ikmé@\\ % (

/X
\ Req )|

Rsp

Argument

Domain ID

AT

\ ing Part 2 Port State
Jopofogy Change Interval
Topology Change Repeat Count
Short Test Interval

w

perault 1rest miervdl

Test Monitoring Count
Non-blocking MRC supported
Test Monitoring Extended Count
React On Link Change

Result(-)
Domain ID
Error Code

ccccgcccccs=sss=scs=sEsE=sE=soOo

et S, voir ISO/CEI 10164-1.

NOTE Pour connaitre la signification de Req, Rsp, Cnf,

S
M
M
M,

u

Argument

MRM.

L’argument doit contenir les parameétres spécifiques au service de la demande de service.
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Domain ID

Il s’agit de l'attribut de clé permettant d’identifier I'instance de la machine de protocole.
Result(+)

Ce parametre indique que la demande de service a abouti.

Domain ID

Il s’agit de l'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Ring Port 1 ID

Ce parametre contient I'ID du premier port en anneau.

Ring Port 2 ID

Ce parametre contient I'ID du deuxiéme port en anneau.
VLAN-ID
Ce ;t—mramétre facultatif contient la valeur de I'identifiant VLAN.

Manjager Priority
Ce parametre contient la valeur de priorité du gestionnaire.

Cherk Media Redundancy
Ce parametre indique si la surveillance de MRM est activée 0

Topplogy Change Interval

Ce garameétre contient la valeur de l'intervalle d’enyvoi de t ange.

Topplogy Change Repeat Count

Ce parameétre contient la valeur du nombre di répétée
des frames MRP_TopologyChange

Short Test Interval

Ce parameétre contient la valeur du ceurt i d’envei’des trames MRP_Tes{ sur les
ports en anneau suite a des change dans 'anneau.

Default Test Interval

Ce parametre contien 3 par défaut pour I’envoi de trames MRP_Test

1

L

Nonrblocking M

Ce
port|BLOCKED\dans
Tes i

Ce

‘état du

pour la

Cet attribut contient le réle actuel de I'anneau de l'objet MRP dans le domaine de

redondance.

Ring Port 1 Port State
Cet attribut facultatif contient I’état actuel du port en anneau 1.

Ring Port 2 Port State
Cet attribut facultatif contient I’état actuel du port en anneau 2.

React On Link Change
Ce parametre facultatif indique si MRM réagit aux trames MRP_LinkChange ou non.

Result(-)
Ce paramétre indique que la demande de service n’a pas abouti.

Domain ID

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.
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Error Code
Le paramétre Result contient le code de I'erreur spécifique.

Type: Unsigned16
Valeurs autorisées: DOMAIN_ID_MISMATCH, MANAGER_READ_FAIL

7.7 Read MRC

Le service facultatif Read MRC permet de lire I’état actuel de la machine de protocole MRC.

Le Tableau 7 présente les paramétres du service.

F
Nom du paramétre Req R<p N
Argument M
Domain ID ?<
Result(+) >
Domain ID \\ M
Ring Port 1 ID
Ring Port 2 ID O M
VLAN ID \) u
Ring Port 1 Port State u
Ring Port 2 Port State u
U
U
U
U
S
M
M
\N TE PoMonnaTtre la signification de Req, Rsp, Cnf, M, U
}L{vm ISO/CEI 10164-1.
Argument
L’argument’ doit contenir les parametres spécifiques au service de la demande de servjce.

Domain ID

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.
Result(+)
Ce parameétre indique que la demande de service a abouti.

Domain ID

Il s’agit de I'attribut de clé permettant d’identifier I'instance de la machine de protocole.

Ring Port 1 ID

Ce parametre contient I'ID du premier port en anneau.

Ring Port 2 ID

Ce parametre contient I'ID du deuxiéme port en anneau.

VLAN ID

Ce parametre facultatif contient la valeur de I'identifiant VLAN.


https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

Result(})

Ce

8.1
8.1

4.1

8.1

Description du
A1 Types i}) -
Les con

notation
.2 et|a

.2

- 98 - 62439-2 © CEI:2010

Link Down Interval
Ce paramétre contient la valeur de l'intervalle pour I’envoi de trames MRP_LinkDown sur
les ports en anneau.

Link Up Interval

Ce paramétre contient la valeur de I'intervalle pour I’envoi de trames MRP_LinkUp sur les
ports en anneau.

Link Change Count

Ce paramétre contient la valeur du nombre de trames MRP_LinkChange contrblant la
transmission répétée de la trame MRP_LinkUp ou MRP_LinkDown.

Ring Port 1 Port State
Cet attribut facultatif contient I’état actuel du port en anneau 1.

Ring Port 2 Port State
Cet pttribut facultatif contient I'état actuel du port en anneau 2.

BLOCKED state supported
Ce paramétre indique si MRC prend en charge I'état BLOCKED s

e ar%eau.

parametre indique que la demande de service n’'a pas

Domain ID

Il s’ggit de l'attribut de clé permettant d’identifi achine de protogole.

Errgr Code
Le paramétre Result contient le cod

Type: Unsigned16

Valeurs autorisées: DOMAIN_ID_ READ_FAIL

La syntaxe de nes ala

CEl 611

Le

codage et le décodage des champs du Tableau 8 doivent étre conformes a

I''SO/CEI 8802-3 (IEEE 802.3) pour le DLPDU.
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Tableau 8 — Syntaxe MRP DLPDU pour I'ISO/CEI 8802-3 (IEEE 802.3)

Nom Structure DLPDU
DLPDU
DLPDU Préambule ?, StartFrameDelimiter, DestinationAddress, SourceAddress, DLSDU b,
DLPDU_Padding ¢, FrameCheckSequence
DLSDU [VLAN] ¢, LT, MRP-PDU
VLAN LT(=0x8100), TagControlinformation

64 octets (hors préambule et délimiteur de début de trame).

NOTE 1 Conformément a I'ISO/CEI 8802-3 (IEEE 802.3), la longueur minimale des DLPDU est de

NO TE-2—tztorgueur mmimmatedestrames tSOrC EH8802=3—(EEE-802 3 dutées de AT batise VEAN est
désgrmais de 68 octets, afin d’assurer une taille de trame de 64 octets aprés la suppression de |a balise
VLAN par un pont. (\
a8 |le champ contient au moins 7 octets
b ||a taille DLSDU minimale est de 2 octets.
€ le nombre d’octets de bourrage doit &tre compris entre 0 et 46, selon\la taille ur
doit étre nulle.
d e champ VLAN peut étre ignoré en cas de transport optimisé~Le cham ar
le codeur, mais peut étre ignoré par les ponts intermédiaires. Le déco DU
avec ou sans champ VLAN. m
8.1.3 Codage du champ DLPDU 3 O
Ce champ doit étre codé en tant que ges octetString[6]. La valeur dy champ
SourceAddress doit étre conforme (a . IEEE 802 (voir IEEE 8021D:2004,
Article 1 ili PDU. L’adresse MAC de l'ipterface
doit étrg différente de I'ad
8.1.4 Codage du cha
Ce champ doit ¢ pe dedonnées octetString[6].
5-4E. |l

L’OUIl (Drganizati i ifier) de I'lEEE correspondant au MRP est 00-1

doit étrg défini confo

Tableau 9 — OUI MRP

Vateur de I'OUI Signification
exadécimale)

00-15-4E Adresse individuelle administrée globale

01-15-4F Adresse (mulﬁdiffueinn) de groupe administrée
globale

02-15-4E Adresse individuelle administrée locale

03-15-4E Adresse (multidiffusion) de groupe administrée
locale

Pour les MRP-PDU, la valeur de l'adresse de destination doit étre définie conformément

au Tableau 10.
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Tableau 10 — MRP MulticastMACAddress

Valeur Valeur Signification
oul Extensionldentifier
(Multidiffusion)
(hexadécimale) (hexadécimale)
01-15-4E 00-00-00 Réservée
01-15-4E 00-00-01 MC_Test, utilisée pour les trames MRP_Test
01-15-4E 00-00-02 MC_CONTROL, utilisée pour les trames MRP_LinkChange et
MRP_TopologyChange
01-15-4E 00-00-03 a FF-FF-FF |Réservée
NOTE L|octet 1 contient le bit d’adresse individuelle/de groupe (bit le moins significati

8.1.5

Ce champ doit étre codé conformément a [I'IEEE 80

donnéeq

Ces

NOTE 1
Bit 1
Ces

NOTE 2
Bit 1
Ces

Pour M
TagCon

Codage du champ TagControlinformation

2: TagControlinformation.Cé
bits doivent étre codés confor

CFI est une constante 0.

ype de

Valgur \-) Signification
(hexadécimale)
0x07< N

N\

8.1.6

Ce cha
confor

p. (doit e/codé en tant que type de données Unsigned16 avec des

valeurs

eS{a I'ISO/CEI 8802-3 (IEEE 802.3). Pour MRP, la valeur doit étre

définie

conform

z 4 e 40
CITICIIt dU TdoiICadau 12£.

Tableau 12 — Champ MRP LT

Valeur (hexadécimale) Signification

0x88E3 MRP-PDU

8.1.7

Syntaxe abstraite des APDU MRP

Le Tableau 13 définit la syntaxe abstraite des MRP-PDU appelés APDU. L’ordre défini des
octets doit étre utilisé pour acheminer les APDU.
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Tableau 13 — Syntaxe des APDU MRP

Nom de ’APDU Structure de I’APDU

MRP-PDU MRP_Version, MRP_Type, MRP_Common, [MRP_Option], MRP_End, [Padding*] ®

? Si la trame est contient moins de 64 octets, elle doit étre étendue a 64 octets par bourrage, conformément a
I'ISO/CEI 8802-3 (IEEE 802.3).

Le Tableau 14 définit les structures de substitution des éléments de la structure de 'APDU
présentés au Tableau 13.

Tableau 14 — Substitutions MRP /(

Nom dg substitution Structure
MRP_Typ MRP_Test A MRP_LinkChange A MRP_TopologyChwégMND}%tiEn\
MRP_Common MRP_TLVHeader, MRP_SequencelD, MRP Doma(guuh)\ \ >
MRP_Opt|on MRP_TLVHeader, MRP_ManufacturerOUI, I\@P\M\\Jfa\@kemat [Bourrage[]?
MRP_End MRP_TLVHeader (=0x0000)
MRP_Test MRP_TLVHeader, MRP_Prio, MRP_ o\R\owB}ngState

MRP_Transition, MRP_T|meStarpp\ oura ;[\

MRP_ToppologyChange |MRP_TLVHeader, mPrio P_>A, MéP_(nt\frvel)Bourrage*]
MRP_LinKChange MRP_LinkUp A MRPX |nk\Do\\n\ \ \ )
MRP_Lin{Down MRP_TLVHeader, My@ls M&D\Q \RQe MRP_Interval, MRP_Blocked, [Bdurrage*] ®
MRP_LinHUp MRP_TLVHeader, MLBP {A\»{Rp\g\g /& MRP_Interval, MRP_Blocked, [Bdurrage*] ®

 L’alignefnent 32 bits doit étre ( \e&\\/—\ g} >

8.1.8 Codage du cha

Le codgge de ¢
des bits|individuels

Tableau 15 — MRP_TLVHeader.Type

Valeur Signification Utilisation
thexadécimmate)
0x00 MRP_End Obligatoire
(MRP_TLVHeader.Length doit étre nul)
0x01 MRP_Common Obligatoire
0x02 MRP_Test Obligatoire
0x03 MRP_TopologyChange Obligatoire
0x04 MRP_LinkDown Obligatoire
0x05 MRP_LinkUp Obligatoire

0x06 a Ox7E Réservée —

0x7F MRP_Option (spécifique a I'organisation) Facultatif

0x80-0xFF Réservée —
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8.1.9 Codage du champ MRP_Version

Ce champ doit étre codé en tant que type de données Unsigned16 avec les valeurs
conformes au Tableau 16.

Tableau 16 — MRP_Version

Valeur (décimale) Signification
0 Réservée
1 Version initiale de MRP
2 ...65535 Réservée

8.1.10 | Codage du champ MRP_SequencelD

ptifier la
bcessus
hnde de

Ce chaip doit étre codé en tant que type de données Unsigned
duplicatjon de trames MRP dans l'anneau. Il est compris e
d’applicption demandeur doit fournir un numéro de séquence
service en attente.

8.1.11 | Codage du champ MRP_SA

Ce champ doit étre codé en tant que type de donnée i champ
MRP_SA doit étre conforme a l'adres MAC de

8.1.12 | Codage du champ MRP_Prio
type

— MRP_Prio

ValéL Signification
(hexad}f\ imal

(&OO\O{J \Qew/e de redondance a priorité la plus élevée
Q{hm)\ 0x7000 Pr%gités élevées

o)@\o}x \ Mité par défaut pour le gestionnaire de redondance

OMO WO(» Priorités basses

0xFO00 Gestionnaire de redondance a priorité la plus basse

Autre Réservée

Ce champ doit étre codé ment au

Tableay 17.

8.1.13 Codage du champ MRP_PortRole

Ce champ doit étre codé en tant que type de données Unsigned16. Le codage doit étre
conforme au Tableau 18.

Tableau 18 — MRP_PortRole

Valeur Signification Utilisation
(hexadécimale)
0x0000 Port en anneau principal |La trame est envoyée sur le port en
anneau principal
0x0001 Port en anneau La trame est envoyée sur le port en
secondaire anneau secondaire

0x0002 — OXFFFF |Réservée
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8.1.14 Codage du champ MRP_RingState

Ce champ doit étre codé en tant que type de données Unsigned16 avec les valeurs
conformes au Tableau 19.

Tableau 19 — MRP_RingState

Valeur Signification Utilisation
(hexadécimale)

0x0000 Anneau ouvert MRM est a I'état d’anneau ouvert

0x0001 Anneau fermé MRM est a I'état d’anneau fermé

na a
NReSeTvee /

8.1.15 | Codage du champ MRP_Interval

Ce champ doit étre codé en tant que type de données ighed160davec. les’| valeurs

conformles au Tableau 20.
Tableau 20 - MRP_M
Valeur Signification tilisation’
(hexadécimale) K\ N
0x0000 — 0x07D0 | Intervafle de I'événement de { Opligatoi
changement topolog
suivant (en_ms)
0x07D1 — OXFFFF |Intervalle de I'événement de \\ Facultatif
change entgﬁo{olo ie

S}Li-\#a{t nm

w w
8.1.16 | Codage du char ition
Ce champ doit
conformes au Tablea
Vé\e{ﬂ\ \\/ Signification Utilisation

( dé ima{{)
k0 —\(hkF \Ngy{\)re de transitions entre I'état Utilisée pour surveiller cette valeur
d’anneau ouvert et fermé grace a un renifleur de paquet

8.1.17 | Codage du champ MRP_TimeStamp

pe de données Unsigned16 avec les |valeurs

o

Ce champ doit étre codé en tant que type de données Unsigned32 avec les valeurs
conformes au Tableau 22.

Tableau 22 — MRP_TimeStamp

Valeur Signification Utilisation
(hexadécimale)
0x00000000 — Valeur réelle du compteur local de |La valeur est utilisée par le MRM
OxFFFFFFFF 1 ms pour déterminer le temps de

propagation maximal des trames
MRP_Test dans un anneau.
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8.1.18 Codage du champ MRP_Blocked

Ce champ doit étre codé en tant que type de données Unsigned16 avec les valeurs

conformes au Tableau 23.

Tableau 23 — MRP_Blocked

Valeur Signification
(décimale)

Utilisation

0 Le MRC n’est pas en mesure de recevoir et de transférer
les trames MRP_Test, MRP_LinkChange et
MRP_TopologyChange au niveau d’un port en anneau dont
I’état est BLOCKED

Facultatif

1 Le MRC est en mesure de recevoir et de transférer les (
trames MRP_Test, MRP_LinkChange et

MRP_TopologyChange au niveau d’'un port en anneau Q
I’état est BLOCKED

Obligaﬁs\'re\

2 ...65535 Réservée

8.1.19 | Codage du champ MRP_ManufacturerOUl

Ce champ doit étre codé en tant que
(Organigationally Unique Identifier) comme
Commitiee (RAC).

8.1.20 | Codage du champ MRP_Manufactt

Ce champ doit étre réservé aux donné¢

8.1.21 | Codage du cha

Ce champ doit étre codéen

RP_DomainUUID

c 'OUlI
uthority

leu Signification Utilisation
hexadécimale)
0xooooo{oowom-ﬁogo-@ooooooooo Réservée
0x0) 00.0000-0000-0000-000000000001 — | UUID du domaine de redondance | Facultatif
OxFKFFFFFE-FRFEEFFF-FEFF-FFFFFFFFFFFE | MRP
N - ) —
0xFFFEFFFESEFFF-PEFF-FFFF-FFFEEFFFEEEF UUID par défaut du domaine de Obligatoire
redondance MRP

8.2 achines de protocole

8.21 Machine de protocole MRM

La machine de protocole MRM est définie au Tableau 26. Le comportement principal de la

machine de protocole est présenté a la Figure 5.


https://iecnorm.com/api/?name=2b179eab9c9a02ea278cf02df90f31e0

62439-2 © CEI:2010 - 105 -

Power_On
v

AC_STAT1

Le text¢ ci-dessous explique les principale Salisé 2 . cas de
différen :

Po _

Initiglisation, 2 . _ _2|a l'état

BLOICKED. Les entrées \statique e données de filtrage correspondant aux

adresses multidiffusion MRP MC ¥C” CONTROL vers I’hbéte sont généréds. Tous
les MRP-PDU vent utilise i 2 l[a'plus élevée (ORG).

AC_|STAT1 @

Démarrage, attente d i blissement de liaison au niveau de I'un de ses ports en
anngau (appelé ipal), de i ‘essai de l'arneau et
transition v

Cet |gtat. doi attei i i inci ¢ liaison

(por trames
MR anneau
secdqndaire)

CH

Le rminée,

MRP ngState d0|t étre deflm alr etat d’anneau ouvert.

Cet état peut également étre atteint en cas de réception d’'une trame MRP_LinkDown si
I'option MRP_REACT_ON_LINK_CHANGE est prise en charge.

CHK_RC (Check Ring, état Ring Closed)
Le MRM doit envoyer ses trames MRP_Test et doit vérifier la liaison de ses ports en
anneau, MRP_RingState doit étre défini a I'’état d’anneau fermé.

Les variables locales de la machine de protocole MRM figurent au Tableau 25.
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Tableau 25 — Variables locales MRP de la machine de protocole MRM

Nom Type Signification

SA_Port1 OctetString[6] Adresse source MAC RPort_1 du port en anneau

SA_Port2 OctetString[6] Adresse source MAC RPort_2 du port en anneau

SA_RPort OctetString[6] Adresse source MAC du port en anneau 1 ou 2

PRIORITY Unsigned8 Priorité conforme a I'lEEE 802.1Q pour MRP-
PDU. Doit étre définie sur ORG.

MRP_TS_Prio Unsigned16 MRP_Prio de I'héte

MRP_TS_SA OctetString[6] Adresse source MAC de I'héte

RPoft_1 Unsigned16 Identification de port du port {n annew 1

RPoft_2 Unsigned16 Identification de port du/gétén qm‘»{au\é\

PRM_RPort Unsigned16 Identification de port du p rt\e\n am\ea\t)\grirk'yal

SEC| RPort Unsigned16 Identification de port\du port'en.annea
secondaire

MRH_MRM_NRmax Unsigned16 Nombre makim d smlss ns de MRP}
PDU de

MRF_MRM_NReturn Unsigned16 ry{eur p\g\m& MR NRmax sur 0

TC_NReturn Unsigned16 r&pte /plage\MBP MRmax sur 0

ADD| TEST Bool&e \En oyer PD upplémentaire de type
MRP_Te ta intervalle MRP_TSTshortT gi
TRYE

REACT_MODE Boolf’rénA git aux trames MRP_LinkDown a paftir

~ \u MRO.si TRUE

MRH_LNK_UP sig ed%\'/ Val Mnstante pour indiquer un établissenfent
dg\li son

MRHA_LNK_DOWN N igne R)\/Véleur constante pour indiquer une interruptipn
de liaison

MRH_BLOCKED_SHPPORTED Unsi nw Valeur constante pour indiquer que, si la valgqur
TRUE est attribuée, le MRM suppose que toys
les MRC de I'anneau prennent en charge I'état
de port BLOCKED
Si la valeur FALSE est attribuée, le MRM
demande une prise en charge supplémentairg
pour les MRC ne prenant pas en charge I'éta
BLOCKED
FALSE: option pour les nceuds non conformefs a
la CEl 61784-2, CP3/4, CP3/5, CP3/6.

MRH_REAGT*ON_LINK_CHANGE | Unsigned16 Valeur constante pour indiquer que, si la valgur
TRUE est attribuée, le MRM réagit aux tramejs
MRP_LinkDown provenant d’'un MRC avec
Tnnnlnn\/r‘hnnnn
Si Ia valeur FALSE est attribuée, le MRM ne
réagit pas aux trames MRP_LinkDown
TRUE: option pour les nceuds non conformes a la
CEI 61784-1, a la CEI 61784-2, CP3/4, CP3/5,
CP3/6

NO_TC Booléen Supprimer MRP_TopologyChange dans la

topologie linéaire (NO_TC = TRUE)

Le diagramme d’états MRM doit étre conforme au Tableau 26.

62439-2 © CEI:2010
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Tableau 26 — Diagramme d’états MRM

Nb

Etat en
cours

Evénement
ICondition

=>action

Etat
suivant

Mise sous
tension

=>

InitFDB()

AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
PRM_RPort:= RPort_1

AC_STAT1

SEC_RPort:= RPort_2
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE

REACT_MODE:= TRUE si MRM réagit aux trames _DinkDow
provenant d’'un MRC ou FALSE si MRM ne réagit pas aux tkam
MRP_LinkDown provenant d'un MRC

Set_Port_StateReq (PRM_RPort, BLOCKE

Set_Port_StateReq (SEC_RPort, BLOCKED) <

AQ_STAT1

MAUTypeChangelnd(RPo )
/RPort == PRM_RPort
&& Link_status == MRP_L

P

=>

Set_Port_StateReq ort, WARDJ
TestRitP\gRe MRP\ TSTdefault

G)

PRM_UP

AQ_STAT1

o Linst\artrs’{

AC_STAT1

AQ_STAT1

SEC__RPort:= PRM_RPort

PRM_UP

FRVI_RFOIM.= KFOTt
Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

AC_STAT1

MAUTypeChangelnd(RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignorer

AC_STAT1

AC_STAT1

Expiration de TestTimer

=>

ignorer

AC_STAT1
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Nb Etat en Evénement Etat
cours /Condition suivant
=>action
7 AC_STAT1 | LinkChangelnd( PortMode, Link_status) AC_STATA1
=>
ignorer
8 PRM_UP Expiration de TestTimer PRM_UP
=>
ADD_TEST:= FALSE
, FostRingROGMRR_TSTdofauh) >
9 PRlM_UP MAUTypeChangelnd(RPort, Link_status) PRM_WR
/RPort == PRM_RPort \
&& Link_status == MRP_LNK_UP
=>
ignorer /\ st
10 | PRM_UP | MAUTypeChangelnd(RPort, Link_status) X /QC_STAH
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
TestTimer.stop
SetPortStateReq(PRM_RPort; BLOCKE
11 | PRM_UP | MAUTypeChangelnd(RPort, Link_status \) PRM_UP
/RPort 1= %
&& Lin
12 PRM_UP CHK_RC
TestRingReq(MRP_TSTdefaultT)
13 PRM_UP TestRingInd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
14 PRM_UP TestRingInd(MRP_SA, MRP_Prio) PRM_UP

IMRP_SA != MRP_TS_SA
=>

ignorer
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Nb Etat en Evénement Etat
cours /Condition suivant
=>action

15 PRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/IADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

16 PRM-_UR LinkChangetnd(PortModeLink—status) _
/ADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ignorer (\

17 PRM_UP LinkChangelnd( PortMode, Link_status) ) RMUP
/Link_status == MRP_LNK_DOWN ;
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
ignorer /(x 6 N

18 | PRM_UP | LinkChangelnd( PortMode \Link ‘status) v PRM_UP
/ADD_TEST

19 PRM_UP PRM_UP

yChangeReq(0)

20 PqM_UP TopologyChangelnd(MRP_SA, t) PRM_UP
=>
ignorer

21 CHK_RO Expiration de TestTimer CHK_RO
=>
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

22 CHK_RO MAUTypeChangelnd(RPort, Link_status) CHK_RO

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignorer
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Nb

Etat en
cours

Evénement
ICondition

=>action

Etat
suivant

23

CHK_RO

MAUTypeChangelnd(RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set Port Q'rn'rnl?nnl (QF(‘ RPort BLOQCKED)

PRM_UP

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

24

CcHK_RO

MAUTypeChangelnd(RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Ignorer

O
¢H ﬁ&\/

25

CcHK_RO

MAUTypeChangelnd(RPort, Link_statu 6\
/RPort = PRM_RPort @
&& Link_status == MRP_LNK_DQOW

=>

Set_Port_StateReq (SEC Por(’,‘BI\OC D

PRM_UP

26

CHK_RO

//

TestRinglnd( A MR Pr@ﬁ\\!>

RTopologyChangeReq(MRP_TOPchgT)

CHK_RC

27

CcHK_RO

\Isi?ygnm(MRP_SA,MRP_Pno)
IMRP_SA == MRP_TS_SA

CHK_RC

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
=>

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TC:= FALSE

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)

28

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

=>

ignorer

CHK_RO
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Nb

Etat en
cours

Evénement
ICondition

=>action

Etat
suivant

29

CHK_RO

LinkChangelnd( PortMode, Link_status)
/IADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ADD_TEST:= TRUE

TncfPingR’nnl(l\llPD TQTchnrfT)

CHK_RO

30

CH

K_

RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

Ignorer

CHK_RQ

31

CH

K_

RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST
&& Link_status == MRP_ DOW,

=>

Ignorer

CHK_RO

32

CH

K_

RO

LinkChangelnd( PortModej Lin tus)

CHK_RO

33

CH

K_

RO

et_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTExtNRmax — 1

CHK_RC

MRP_MRM_NReturn:= 0
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)
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Nb Etat en Evénement Etat

cours /Condition suivant
=>action

34 CHK_RO LinkChangelnd( PortMode, Link_status) CHK_RC
/IADD_TEST
&& Link_status == MRP_LNK_UP
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
Set_Port_StateReq (SEC_RPort, BLOCKED)

MRP_MRM NRmax:= MRP_TSTEXt{NRmax—1
MRP_MRM_NReturn:= 0

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)

35 CHK_RO TopologyChangelnd(MRP_SA, t) CHK\_’éo
S
ignorer

36 CHK_RC Expiration de TestTimer CHK_RO
/IMRP_MRM_NReturn >= |
&& INO_TC

37 CHK_RC CHK_RO
MRP_MRM_NReturn:= 0
ADD_TEST.= FALSE
TestRingReq(MRP_TSTdefaultT)

38 CHK_RC Expiration de TestTimer CHK_RC

/MRP_MRM_NReturn < MRP_MRM_NRmax

=>

MRP_MRM_NReturn:= MRP_MRM_NReturn + 1
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)
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Nb Etat en Evénement Etat
cours /Condition suivant
=>action
39 CHK_RC MAUTypeChangelnd(RPort, Link_status) CHK_RC
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Ignorer
40 CHK_RC MAUTypeChangelnd(RPort, Link_status) PRM_UP
/RPPort == DDI\II_DDnr+
&& Link_status == MRP_LNK_DOWN
=>
PRM_RPort:= SEC_RPort
SEC_RPort:= RPort
Set_Port_StateReq (SEC_RPort, BLOCKED)
Set_Port_StateReq (PRM_RPort, FORWARDI >
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT) A\ Q
41 CHK_RC MAUTypeChangelnd(RPo i ) CHK_RC
/RPort = PRM_RPort
&& Link_status == MRP_L
=>
Ignorer /\
42 CHK_RC MAUT PRM_UP
43 CHK_RC CHK_RC
NO_TC:= FALSE
44 | CHRKRC TestRingInd(MRP_SA, MRP_Prio) CHR_RC
/MRP_SA = MRP_TS_SA
=>
ignorer
45 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/ADD_TEST

&& REACT_MODE !'= MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

ignorer
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Nb Etat en Evénement Etat
cours /Condition suivant
=>action
46 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/IADD_TEST

&& REACT_MODE !'= MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

ADD_TEST:= TRUE

Tnefl?ingl?nnl(l\llPD TQTchnr'rT)

47 CHK_RC LinkChangelnd( PortMode, Link_status) ( CHK_R@
/Link_status == MRP_LNK_DOWN
&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
=>
Set_Port_StateReq (SEC_RPort, FORWARDING)
TopologyChangeReq(0) \

48 CHK_RC LinkChangelnd( PortMode, Link_status) \> CHK_RC
/Link_status == MRP_LNK_UP

49 | CHK_ CHK_RC

50 CH CHK_RC

8.2.2 "Machine de protocole MRC

La machine de protocole MRC est définie au Tableau 28. Le comportement principal de la
machine de protocole est présenté a la Figure 6.
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Le text¢ ci-dessous exphique tions réalisées dans les états. En
différenge d’inte@a e le diagramme d’états, ce dernier ’emporte.
Po -
Initialisation, le et les ports en anneau RPort_1 et RPort_2
BLOICKED. Le b s’ de la base de données de filtrage correspond
adresses i ion'MRP MC_TEST et MC_CONTROL sont générées: transf
tramles et MC_CONTROL entre les ports en anneau, ainsi

Démarrer,)attendre I’établissement de liaison sur I'un des ports en anneau.

ata Exchange Idle)

cas de

a létat
ant aux
grer les

i|lque les
3 la plus

Cet état doit etre atteint si un seul port en anneau (principal) comporte une liaison et que

I’état de son port est FORWARDING.

PT (Pass Through)
Etat temporaire en signalant les changements de liaison.

DE (Data Exchange)
Etat temporaire en signalant les changements de liaison.

PT_IDLE (état Pass Through Idle)

Cet état doit étre atteint si les deux ports en anneau comportent une liaison et que les

états du port sont FORWARDING.

Les variables locales de la machine de protocole MRC figurent au Tableau 27.
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62439-2 © CEI:2010

amme d’états MRC doit étre conforme au Tapleau 2

Nom Type Signification

SA_RPort OctetString[6] Adresse source MAC du port en anneau 1 ou 2

PRIORITY Unsigned8 Priorité conforme a I'lEEE 802.1Q pour MRP-
PDU. Doit étre définie sur ORG.

RPort_1 Unsigned16 Identification de port du port en anneau 1

RPort_2 Unsigned16 Identification de port du port en anneau 2

PRM_RPort Unsigned16 Identification de port du port en anneau
principal

SEC RPort Unsignedi16 Id ifi i 1
secondaire

MRP_LNKNReturn Unsigned16 Compteur, plage MRP_ LNKN m\\x

MRP_LNK_UP Unsigned16 Valeur constante pour indigue
établissement de |IaIS/O{

MRP_LNK_DOWN Unsigned16 Valeur constante pour |nde Won
de liaison N

N

Nb Etat en Etat
cours suivant
1 Mise sous AC_BTAT1
tension
Q t_2}, {MC_TEST, MC_CONTROL},ORG)
_CONTROL},0RG)
ateReq (PRM_RPort, BLOCKED)
X rt_StateReq (SEC_RPort, BLOCKED)
ownTimer.ini
2 AC\STAT1 MAUTypeChangelnd(RPort, Link_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Set_Port_StateReq (PRM_RPort, FORWARDING)
3 AC_STAT1 MAUTypeChangelnd(RPort, Link_status) AC_STAT1
/Link_status == MRP_LNK_DOWN
=>
ignorer
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Nb Etat en Evénement Etat
cours /Condition suivant
=>action
4 AC_STATA1 MAUTypeChangelnd(RPort, Link_status) DE_IDLE
/RPort '= PRM_RPort
&& Link_status == MRP_LNK_UP
=>
SEC_RPort:= PRM_RPort
PRM_RPort:= RPort
Set—Port—StateReg(PRM—RPor; FORWARDING)
A
5 AC_STATA1 TopologyChangelnd(MRP_SA, t) \ AﬁSTAﬂ
ignorer
6 dE_IDLE MAUTypeChangelnd(RPort, Link_status (\\\\/ PT
/RPort 1= PRM_RPort w
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn:=
UpTimer.start(MRP_
LinkChangeReq(PR 2, MRP_LNKNReturn X
7 OE_IDLE DE_|DLE
8 dE_IDKE M uﬁ@ngelnd(RPort, Link_status) AC_BTAT1
§RP t == PRM_RPort
\ Link_status == MRP_LNK_DOWN
>>
Set_Port_StateReq (PRM_RPort, BLOCKED)
9 DE_IDLE MAUTypeChangelnd(RPort, Link_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignorer
10 DE_IDLE TopologyChangelnd(MRP_SA, t) DE_IDLE

=>

ClearFDB(t)
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Nb

Etat en
cours

Evénement
ICondition

=>action

Etat

suivant

11

PT

Expiration d’UpTimer

/MRP_LNKNReturn ==

=>

MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, FORWARDING)

PT_IDLE

12

ExpiratiomraOpTimmer

/MRP_LNKNReturn > 0

=>

MRP_LNKNReturn:= MRP_LNKNReturn - 1
UpTimer.start(MRP_LNKupT)

13

MAUTypeChangelnd(RPort, Link_status) -
/RPort '= PRM_RPort

&& Link_status == LNK O

=>

LinkChangeReq(PRM_RPort , MRP_LNK_UP/M KNReturn
MRP_LNKupT)

ignorer

PT

14

o (SEC_RPort, BLOCKED)
D imer.start(MRP_LNKdownT)

§l§ink hangéReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn X
MRP_LNKdownT)

DE

15

MMypeChangelnd(RPort, Link_status)
Port == PRM_RPort
&& Link_status == MRP_LNK_DOWN

DE

=>

MRP_LNKNReturn:= MRP_LNKNRmax

UpTimer.stop

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn X

MRP_LNKdownT)
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