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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-10: Application layer protocol specification — Type 10 elements

1) Th

all |national electrotechnical committees (IEC National Committees). The objet of IE

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for sta

dardijzation.comprising
iss\t0 promote

inteynational co-operation on all questions concerning standardization in the electpicaNand~glecthnic figlds. To

this| end and in addition to other activities, IEC publishes International Standaxd ecifi¢ations,
Technical Reports, Publicly Available Specifications (PAS) and Guides gaft erred to\gs “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an iona \ fhterested
in the subject dealt with may participate in this preparatory work. Iy d non-
governmental organizations liaising with the IEC also participate in this ¥ repara Q closely
with the International Organization for Standardization (ISO) in a€cordance ned by
agreement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matte ]S, @ 8s possible, an interpational
congensus of opinion on the relevant subjects since eac i } 3s representation from all
intefested IEC National Committees.

3) IEC] Publications have the form of recomm ational
Committees in that sense. While all reasghable ef of IEC
Publications is accurate, IEC cannot be for any
mis|nterpretation by any end user.

4) In grder to promote international uniformi cations
transparently to the maximum extent possible rgence
betyveen any IEC Publication and the correspondiy i¢ated in
the [latter

5) IEC]| provides no markipg pro or any
equjpment declared to b

6) All yisers should

7) No liability shall rts and
mermbers of its technjcal 50 hage or
oth¢r damage of a s) and
expenses arising{ out\ 0 er IEC
Publications

8) Attgntion is<drawn~to\the\nor tions is
indippensabl

NOTE |U In all

cases, the co permits

a parti¢ular data~ k layex protocol type to be used W|th physncal layer and application layer protocols [in type

combinptions (as, sp explicitly in the IEC 61784 series. Use of the various protocol types ip other

combinptions may requir& permission of their respective intellectual-property-right holders.

IEC drgws¥attention to the fact that it is claimed that compliance with this standard may involve the use of patents

as follows—where-the-bod-retation-indicates-thethotderof-the—patentright:

The following patent rights for Type 10 have been announced by [HI]:

WO publication Title (WO)

WO 99/046908

manager

Local network, especially ethernet network, with redundancy properties and redundancy

The foll

owing patent rights for Type 10 have been announced by [SI]:
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WO publication

Title (WO)

WO 99/046908

Local network, especially ethernet network, with redundancy properties and redundancy
manager

WO 00/026731

Automation system and method for accessing the functionality of hardware components

WO 02/043336

System and method for the parallel transmission of real-time critical and non real-time
critical data via switched data networks especially ethernet

WO 02/076033

Synchronous, clocked communication system with local input/output components and

method for integrating local input/output components into such a system

WO 03/028258 Method for synchronising nodes of a communication system

WO 03/028259 Communications system and method for synchronising a communications cycle

WO 041030284 Method for permanent redundant transmission of data telegrams in c nication
systems K)mm\

EP 1453230 Synchronisation in einem schaltbaren Datennetz < N ('\

IEC takles no position concerning the evidence, validity and scope of these paten

The holder of these patent rights has assured the IEC that he is willing toneggtiate licegees un
non-disicriminatory terms and conditions with applicants throughout th
holder ¢f this patent right is registered with the IEC. Information may be

[HIf:Hirschmann Automation and Control GmbH
Stuttgarter StralRe 45-51

D-72654 Neckartenzlingen

Germany

[Sl):Siemens AG
CT IP L&T

Hr. Hans-Joérg Muller
Otto-Hahn-Ring 6
D-81739 Munich
Germany

\

ble and
t of the

Attentign is drawn to the pa t rights
other than those ideptifie ts.
Internptional Standa ustrial
networks, of IEC”Y | and
automation.
This fljrst edition a ' ion parts of the IEC 61158-6 subseries cancel and replace
IEC 611 : : nd its
Type |10

EC 61158-6 includes the following significant changes from the pré¢vious

This Idition of
edition:

- Ldeletion of the former T\I/pp 6 fieldbus for lack of market relevance:

- addition of new types of fieldbuses;

— partition of part 6 of the third edition into multiple parts numbered —6-2, —6-3, ...

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

FDIS Report on voting
65C/476/FDIS 65C/487/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under <http://webstore.iec.ch> in
the data related to the specific publication. At this date, the publication will be

- reconfirmed;

- withdrawn;

- replaced by a revised edition, or

— amended.
NOTE The revision of this standard will be synchronized with the other parts of the IEC 61158 series.

The list of all the parts of the IEC 61158 series, under the general title Industrial
commjunication networks — Fieldbus specifications, can be found on the IE eb site.

@%

o
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variety of purposes:

e as|a guide for implementors and designers;

e fon use in the testing and procurement of equipment;
e as|part of an agreement for the admittance of systems into the opensy Y priment;
e as|a refinement to the understanding of time-critical commugicatiQhs wi

nsors,
dards
5 may

effectprs and other automation devices. By using this standard
positioned within the OSI or fieldbus reference mode erwi
work together in any combination.

&
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-10: Application layer protocol specification — Type 10 elements

1 Scope

1.1 General

The v -
fieldbdis communication enwronment In this respect the FAL can be vjé
between corresponding application programs.’

This [standard provides common elements for basic time-critj 3 Critical
messaging communications between application programs in an.au ati i nt and
mater|al specific to Type 10 fieldbus. The term “time-critical’ ™ & nt the
presence of a time-window, within which one or more specgifie to be
completed with some defined level of certainty. Fallure 6 d actions [within
the tihe window risks failure of the applications requesting_th {ons, Wit attendant fisk to
equipment, plant and possibly human life.

This ¢ y the

isible

visible

d

layer protocol that conveys the apphcatlon layer services deflned in IEC 61 158-5-10.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in IEC 61158-6.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.
Conformance is achieved through implementation of this application layer protocol
specification.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60559, Binary floating-point arithmetic for microprocessor systems

IEC 61158-5-10, Industrial communication networks — Fieldbus specifications — Part 5-10:
Application layer service definition — Type 10 elements

IEC 61784-3-3, Industrial communication networks — Profiles — Part 3-3: Functional safety
fieldbyses — Additional specifications for CPF 3

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character nation
interchange

ISO/IEC 7498-1, Information technology — Open Systems Intercory sference
Mode| - Part 1: The Basic Model

ISO/IEC 8822, Information technology — Open Systemsa/nte tation
service definition

ISO/IEC 8824, Information technology — Open Systems Inter ] jon of
Abstrgct Syntax Notation One (ASN.1)

ISO/IEC 9545, Information technolog Layer
structlire

ISO/IEC 10731, Information technology, - S nce
Model| - Conventions for the definition !

ISO 8601, Data ge —
Representation of dates anu

IEEE B02-2001, IEEE v and
architecture

IEEE B02.1AB-2005 n and
Media Access Co S

IEEE B02.1DZ cess
Contrel (MAC) Bridy

IEEE BO2: Virtual
Bridged Loca

IEEE B02.3-2005, E Standards for Information technology — Telecommunications ang
information“exchange between systems — Local and metropolitan area networks — Specific
requirements = Part 3: Carrier Sense Multiple Access with Collision Detection ‘/f‘QI\AA/(‘ '))

Access Method and Physical Layer specifications

IEEE 802.11-1999, |IEEE Standards for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications

IEEE 802.15.1-2005, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 15.1: Wireless Medium Access Control (MAC) and physical layer (PHY)
specifications for wireless personal area networks (WPANSs)

IETF RFC 768, User Datagram Protocol; available at <http://www.ietf.org>

IETF RFC 791, Internet Protocol; available at <http://www.ietf.org>
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IETF RFC 792, Internet Control Message Protocol; available at <http://www.ietf.org>

IETF RFC 826, An Ethernet Address Resolution Protocol or Converting Network Protocol
Addresses to 48.bit Ethernet Address for Transmission on Ethernet Hardware; available at
<http://www.ietf.org>

IETF RFC 1034, Domain names — concepts and facilities; available at <http://www.ietf.org>
IETF RFC 1112, Host Extensions for IP Multicasting; available at <http://www.ietf.org>

IETF RFC 2131, Dynamic Host Configuration Protocol; available at <http://www.ietf.org>

IETF REC ’)1’2‘7’ DHCP npfinno and. BOQQTP \Vendor I:vfnneinno; available at
<http:{/www.ietf.org>

IETF RFC 2365, Administratively Scoped IP Multicast; available at <http

IETF RFC 2474, Definition of the Differentiated Services Field (DS Kielo b o IPv6
Headgrs; available at <http://www.ietf.org>

IETF RFC 2674, Definitions of Managed Objects for Bridg i [ Iticast
Filtering and Virtual LAN Extensions, available at <http:/ Wi

IETF RFC 2737, Entity MIB (Version 2), available at/<htjpy/w
IETF RFC 2863, The Interfaces Group MIB, avai

IETF RFC 3418, Management Information B ement
Protogol (SNMP), available at <http://wwwaxi

IETF RFC 3490,
<http:[/www.ietf.org>

Applications (IDNA); available at

IETF RFC 3621, Power ilab http://www.ietf.org>

IETF RFC 3636, Dsfini¥ lanay cts for IEEE 802.3 Medium Attachment| Units
(MAUS), availabl <hfto: -

The ipen Group ’ i echnical standard DCE1.1: Remote Procedurgp Call
(available at <htt
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3 Terms, definitions, abbreviations, symbols and conventions

3.1 Referenced terms and definitions
3.1.1 ISO/IEC 7498-1 terms
For the purposes of this document, the following terms as defined in ISO/IEC 7498-1 apply:

a) application entity
b) application process
c) application protocol data unit

d) application service element

e) application entity invocation

f) aplplication process invocation
g) application transaction

h) real open system

i) trgnsfer syntax

3.1.2 | ISO/IEC 8822 terms

For the purposes of this document, the following ter

8822 apply:

a) abjstract syntax

b) présentation context
3.1.3 | ISO/IEC 8824 terms
For the purposes of this document, the oNe defined in ISO/IEC 8824 apply:

a) object identifier
b) type
ISO/IEC 9545 te

0 g terms as defined in ISO/IEC 9545 apply:

aplplication-service-element

i) application control service element
3.2 Additional terms and definitions for distributed automation
For the purposes of this document, the following terms and definitions apply.

3.21

active connection control object

instance of a certain FAL class that abstracts the interconnection facility (as Consumer and
Provider) of an automation device

3.2.2
configuration data base
interconnection information maintained by the ACCO ASE
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3.2.3

connection

the logical link between sink and source of attributes and services at different custom
interfaces of Custom RT-Auto objects

3.24
connection channel
description of a connection between a sink and a source of data items

3.2.5
consumer
node or sink that is receiving data from a producer

3.2.6
consymerlD

unambiguous identifier within the scope of the ACCO assigned by the
the infernal data of a configured interconnection sink.

3.2.7
data }:arshaling
i

the encoding of parameters of the FAL service primitive o their interface

definifion

NOTE | This is part of the abstract ORPC model.

3.2.8
engineering
abstrgct term that characterizes the clie
automation system via interconnecting d

N-Or/de esponsible for configur|ng an

3.2.9
event
an instance of a change o

3.2.10

interface Q

collection of FAL\¢tas e FAL
class

3.2.11
interface definiti
syntax and se

NOTE | Thi

3.2.12
interface pointer
key atltribute that unambiguously addresses an object interface instance

3.2.13
logical device

a certain FAL class that abstracts a software component or a firmware component as an
autonomous self-contained facility of an automation device

3.2.14

method

<object> a synonym for an operational service which is provided by the server ASE and
invoked by a client

3.2.15
object remote procedure call
model for object oriented or component based remote method invocation
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3.2.16
physical device
a certain FAL class that abstracts the hardware facilities of an automation device

3.2.17

property
a synonym for ASE attributes which are readable or writeable via operational ASE services

NOTE These services are generally named “get_<Attribute Name>" or “set_<Attribute Name>" and correspond
with the IDL keywords “propget” and “propput”.
3.2.18

provider

source Oof a data connection.

3.2.1¢9
provigeriD

an unambiguous identifier within the scope of the ACCO ass
recoghize the internal data of a configured connection source

3.2.2¢
quality code
additipnal status information of a data item

3.2.2

quality code aware
attribdte of the RT-Auto class that indi
data ifems

uses a status codeffor its

3.2.22
quaIin code unaware
opposlite of quality code aw

3.2.23
RT-Auto

an FAL class th bs
automation devic

3.2.2
runtime object 0
objec i { gether with their interfaces and methods that are accessib

function as a process-related component|of an

e

3.3 Additional teym's a definitions for decentralized periphery

For the purpese document, the following terms and definitions apply.
3.3.1

alarm

activation of an event that shows a critical state

3.3.2
alarm ack
acknowledgment of an event that shows a critical state

3.3.3
alarm data object
object(s) which represent critical states referenced by device/slot/subslot/alarm type

3.34

allocate

take a resource from a common area and assign that resource for the exclusive use of a
specific entity
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3.3.5
application
function or data structure for which data is consumed or produced

3.3.6

application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL

3.3.7

application objects
multiple object classes that manage and provide a run time exchange of PDUs across the
netwofK and within the neiwork device

3.3.8
appligation process

part ¢f a distributed application on a network, which is
unambiguously addressed

3.3.9
appli¢ation process identifier
distinguishes multiple application processes used in a

NOTE |[Application process identifier is assigned by PROFIBUS(Intefn

3.3.10
applig¢ation process object
comp i ifiable and accessible through am FAL

NOTE |Application process object definitions ate compdo set of values for the attributes of their class (see
ie finiti Application process object definitions fnay be

QbjectkManagement ASE. FAL Object Management serviges can
ead object“definitions, and to dynamically create and delete

fined in terms of the set of their network-accgssible

n two or more application-entity-invocations for the purppse of
ion and coordination of their joint operation. This relationship is actjvated
df application-protocol-data-units or as a result of preconfigyration

application-service-element that provides the exclusive means for establishing and
terminating all application relationships

3.3.14

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

NOTE Each application process involved in the application relationship maintains its own application relationship
endpoint.

3.3.15

attribute

description of an externally visible characteristic or feature of an object
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NOTE The attributes of an object contain information about variable portions of an object. Typically, they provide
status information or govern the operation of an object. Attributes may also affect the behavior of an object.
Attributes are divided into class attributes and instance attributes.

3.3.16

backup

status of the 10 AR, which indicates that it, is in the standby state

3.3.17
behavior
indication of how an object responds to particular events

3.3.18

channet
repregentation of a single physical or logical link of an input or output applicati je¢t of a
server to the process in order to support addressing of diagnosis informat

NOTE |The channel typically represents a single connector or clamp as a rea br sub-

modulel This reference is used to identify points of failure within diagnosis PDUs.
3.3.19
channel related diagnosis

information concerning a specific element of an input or o
maintgnance purposes

ed for

EXAMHLE open loop

3.3.20
class
a set ¢f objects, all of which represent e gomponent

NOTE |A class is a generalization of an obje¢t; a template e ining variables and methods. All obje¢ts in a
class afe identical in form and behavior, but usyally % c ata in their attributes.

3.3.21
class|attributes
attribdte that is shared p ame class

3.3.22 Q
class|code
uniquée identifier assf

3.3.23
class|specifi
service defin & partichlaf object class to perform a required function which s not
performé&d by \

NOTE |A class Spegific object¥s unique to the object class which defines it.
3.3.24

clear
status| o6fthe 10 controller, which indicates that the control algorithm is currently not running

3.3.25
client

a) object which uses the services of another (server) object to perform a task
b) initiator of a PDU to which a server reacts

3.3.26

common profile

a collection of device independent information and functionality providing consistency
between all devices

3.3.27

communication data object

object(s) which are parameter of communication relationships and referenced by device/ slot/
subslot/ index
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3.3.28

configuration check

comparison of the expected 10-Data object structuring of the client with the real 10-Data
object structuring to the server in the start-up phase

3.3.29

configuration fault

an unacceptable difference between the expected 10-Data object structuring and the real 10-
Data object structuring, as detected by the server

3.3.30
configuration identifier

ration
of the

NOTE

3.3.34
convegyance path
unidirgctional flow of AP

3.3.35
cyclic
repeti

3.3.36
data ¢
mean
within

and access of the input- or output-data object betwegn and

3.3.37
devicg
physid

NOTE [A deVice may contain more than one node.

3.3.38
device D
a vendor assigned device type identification

3.3.39

device profile

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type

3.3.40
diagnosis data object
object(s) which contains diagnosis information referenced by device/slot/subslot/index

3.3.41
diagnosis information
all data available at the server for maintenance purposes
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3.3.42

dynamic reconfiguration

change of IO data objects without interruption of an established application relationship and
continuous updating of non-changed 10 data objects

3.3.43
endpoint
one of the communicating entities involved in a connection

3.3.44

engineering
abstract term that characterizes the client application or device responsible for configuring an
automjation system

of —a specific application object, provid¢d for

mainténance pu@as
EXAMALE Link Fail

r and

: IRy Y.Y ol Y
Impll\.u AR GpPoOMmt

AR endpoint that is defined locally within a device without use of the create service

3.3.53
index
address of a record data object within an application process

3.3.54

instance

the actual physical occurrence of an object within a class that identifies one of many objects
within the same object class

3.3.55
instance attributes
attribute that is unique to an object instance and not shared by the object class
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3.3.56
instantiated
object that has been created in a device

3.3.57
invocation
act of using a service or other resource of an application process

NOTE Each invocation represents a separate thread of control that may be described by its context. Once the
service completes, or use of the resource is released, the invocation ceases to exist. For service invocations, a
service that has been initiated but not yet completed is referred to as an outstanding service invocation. Also for
service invocations, an Invoke ID may be used to unambiguously identify the service invocation and differentiate it
from other outstanding service invocations.

3.3.58

10 controller
contrdlling device, which acts as client for several 10 devices (field de

NOTE | This is usually a programmable controller or a distributed control system.

3.3.5¢9
10 data object
objecfl designated to be transferred cyclically for the purpo&e O
device/slot/subslot

processing and referenged by

3.3.60
10 device
field device which acts as server for IQ/0Operati

3.3.61
10 parameter server
servef for application parameter of IO

NOTE | This is usually a devic

devi (chi
t nd, to lbg online changes of device parameter.
3.3.62
10 subsystem

subsyptem comm@j 0 ) andall its associated 10 devices
3.3.63

system

10 system operating tightly synchronized with a jitter of less than 1 us

3.3.66
member
piece of an attribute that is structured as an element of an array

3.3.67
message
synonym for frame

3.3.68

method

a synonym for an operational service which is provided by the server ASE and invoked by a
client
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3.3.69
module
hardware or logical component of a physical device

3.3.70

network

a set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.3.71
object
abstract representation of a particular component within a device, usually a collection of

status| of the 10 controller that indicates that the contrglalgeri re running

3.3.74
packet
frame

3.3.79
peer
role of an AR endpoint in which it is caabl%c Mg oth client and server

3.3.76
physical device
automation or other ne

3.3.77
pointito-point co

connection that e o application objects

3.3.78

status| of the t indicates that it is in the operating state

NOTE |[Beside Ri AR a backup IO AR may exist. In example used for redundancy and dynamic
reconfiguration of ¥Q 'data.

3.3.7
providet.

node orsource-sending-data-to-one ormanyv-consumer
J J

3.3.80
PTCP domain
certain number of PTCP subdomains in one IP subnet

3.3.81
PTCP subdomain
certain amount of DTEs with synchronized clocks

3.3.82

record data object

object(s) which are already pre-processed and transferred acyclically for the purpose of
information or further processing and referenced by device/slot/subslot/index
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3.3.83
resource
processing or information capability

3.3.84

run

status of the 10 controller which indicates that the control algorithm is currently operating

3.3.85
server

a)

b)

3.3.86
servige

operation or function than an object and/or object class perform
objecf and/or object class

3.3.87
slot
addreps of a structural unit within an 10 device

role of an AREP in which it returns a confirmed service response APDU to the client that
initiated the request

opject which provides services to another (client) object

fro/another

NOTE [Within a modular device, a slot typically addressg a slot
typically addresses a logical function or virtual produle.

3.3.88

stop

status| of the 10 controller which indicaté ng
3.3.8

submpdule

hardware or logical cornf

3.3.9

subslpt

addregs of a structugéd

NOTE [A subslot m§ o : ot is a
second|level to s a

3.3.9

vendgr

3.4 Additional abbr

viations and symbols for distributed automation

CCC I"\'\bt;VU CUIIIICbt;UII CUIItIU: Objcbt
IDL Interface Definition Language
IP Internet Protocol
DNS Domain Name Service
LDev Logical Device
ORPC Object Remote Procedure Call
PDev Physical Device
QoS Quality of Service
QcC Quality Code
RT Runtime

RT-Auto Runtime Automation Object
TCP Transmission Control Protocol
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3.5 Additional abbreviations and symbols for decentralized periphery

AE Application Entity

AL Application Layer

ALME Application Layer Management Entity
ALP Application Layer Protocol

ALPMI Alarm Protocol Machine Initiator

ALPMR Alarm Protocol Machine Responder

AP Application Process

APDU Application Protocol Data Unit

API Application Process ldentifier

APO Application Object

AR ApplicationRetationship

AREP Application Relationship End Point

ARP Address Resolution Protocol

ASCII American Standard Code for Information Interchan
ASE Application Service Element

BMC Best Master Clock

CM Context Management

Cnf Confirmation

CR Communication Relationship

CREP Communication Relationship End Poj
DCE OSF Distributed Computing Enviroiment
DCP Discovery and basic Configuration|Pratocol
DCPMCR  DCP Multicast Receiver G
DCPMCS  DCP Multicast Send

DCPUCR  DCP Unicast Receive

DCPUCS  DCP Unicast Sender

DHCP

DIM

DL-

DLC

DLL

DLPDU

DLSDU

DNS

DTE

FAL

FIFO

5SDMK

&M

Al ssigned Numbers Authority
CMP ontrol Message Protocol

D

EC wefnational Electrotechnical Commission
FW RT_CLASS_3 Forwarding Protocol Machine
nd Indication

IOCS Input Output Object Consumer Status
IOPS Input Output Object Provider Status

IP Internet Protocol

IR Isochronous Relay

IRT Isochronous Real Time Protocol

ISO International Organization for Standardization
IsoM Isochronous Mode

LED Light Emitting Diode

LLDP Link Layer Discovery Protocol

LME Layer Management Entity

Isb Least Significant Bit

LT Length/Type

MAC Medium Access Control

msb Most Significant Bit

NCA Network Computing Architecture


https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) - 35—

OSlI Open Systems Interconnect

PDU Protocol Data Unit

Pl PROFIBUS International see <http://www.profinet.com>
PL Physical Layer

PTCP Precision Transparent Clock Protocol
QoS Quality of Service

Req Request

RPC Remote Procedure Call

Rsp Response

RT Real Time Protocol

RTA Real Time Protocol Acyclic

RTC Real Time Protocol Cyclic

RTE Real Time Ethernet

5DU Service Data Unit

LV Type Length Value (coding rule)

JDP User Datagram Protocol

JUID Universal Unique Identifier

VLAN Virtual Local Area Network

3.6 Additional abbreviations and symbols for media re

MRC Media Redundancy Client
MRM Media Redundancy Master
MRP Media Redundancy Protocol

3.7 Conventions
3.7.1 | General concept

The HAL is defined as a set of object-ori ch ASE is specified in a separate
clausg. Each ASE specification is-eamposex arts: its class definitions, its sefvices,
and itp protocol specification. i W e coptained in IEC 61158-5-10. The prjotocol

specifjcation for each gi\the A is~define is standard.

attribdtes are a
speciffed in IEC 6 18

provij‘e
This sftandard ive conventions given in ISO/IEC 10731.

3.7.2
3.7.2.0
3.7.2.1.1

The dglass defing‘i%:ig define Ythe_atikibutes Jof the classes supported by each ASH. The

s Of the class using the Management ASE se€frvices
The service specification defines the services that are

The Ipterface Definition Language (IDL) is a language for specifying interfaces, operations

(procgdutes or functions), parameters to these operations, and data types.

Notation

The IDL is a case-sensitive language. The syntax of IDL is described using an extended BNF

(Backus-Naur Form) notation. The meaning of the BNF notation is as follows:


http://www.profinet.com/
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- Brackets ([ ]) enclose an optional part of the syntax.

- Ellipsis points (...) indicate that the left clause can be repeated either zero or more
times if it is optional or one or more times if it is required. The vertical bar (|) indicates
alternative productions; it is read as "or."

— Language punctuation that does not conflict with punctuation characters used in the
BNF notation appears in a production in the appropriate position. Language
punctuation that does conflict with punctuation characters used in the BNF notation is
enclosed in less-than and greater-than symbols; for example, <[>. Note particularly
that when ’ (single quotation) or " (double quotation) appear in a production, they are a
part of the language and shall appear in IDL source.

th =
the—grammar—Fer—example,

rminals, pf the

Elemrnl-n m—tha cranaoa o that e Aot lioad e torain e Af

\.:I.I.\J Ill.l.ll\l 3|u|l||||u| arat dre UUPILUIIL\J\J aure COoTTITmmrTaTo T
<ldentifier> is not further expanded. Also, keywords of the language 3
grammar. For example, the keyword boolean is not further expanded.

3.7.2.1.2 Keywords and reserved words

Some|keywords are reserved words, and shall not be used as identifieks. s’thiat are
not rgserved may be used as identifiers, except when used, as “atiyi it is, [within
[I(bragkets)). Reserved words are keywords of the language\the 5 user

identifliers.

IDL rgserved words are given in the following list:

boolea byte case char
const default double enu
FALSE float handle_t hyper
import int interface long
NULL pipe short mall
struct switch

union unsigned

that are reserved when in the context of an attfibute:

The fqllowing lis
that ig, between [](br

align comm_status
context] handle
idempo implicit_handle in

last_is local max_is
maybe ptr ref

size_is switch_is switch_type

transmit s\as uuid version

3.7.2.1.3 Identifiers
Each object is named with an unique identifier. The maximum length of an identifier is 31
characters.

Some identifiers are used as a base from which the compiler constructs other identifiers.
These identifiers have further restrictions on their length. The character set for identifiers
contains the alphabetic characters A to Z and a to z, the digits 0 to 9, and the _ (underbar)
character. An identifier shall start with an alphabetic character or the _ (underbar) character.

3.7.2.1.4 IDL punctuation
The punctuation used in IDL consists of the following characters:
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- The . (dot)

- The, (comma)

- The pair ()(parentheses)
- The pair [J(brackets)

- The pair {}(braces)

- The ; (semicolon)

- The : (colon)

- The * (asterisk)

Tk H=w | Ot

- rrre 2 (Olllylc qUUtG)
- | The " (double quote)
— | The = (equal sign)

3.7.2.1.5 Interface definition structure

An interface definition written in IDL has the following stru

<intefface>::=<interface header>{<interface bod

3.7.2.1.6 Interface header
The structure of the interface header ig a

<intefpface header>::=<[><interface_

where):

<intefface attributess;/
<intefpface_attribute>::
|vgrsion (<Intege
|erjdpoint (<port_

|1qcal
|pqinter de
<port| spec>::=< i

If an

It is ¢
operati

3.7.2.
The s

<intefpfaee’body>::=[<import>...]<interface component>
[<intprfdce components>...]

where:

<imports>::=import <import lists>;
<interface components>::=<exports>

| <op_declarators;
<exports>::=<type declarators>;

| <const_declarators;

| <tagged_declarators;

3.7.2.1.8 Further possibilities

ribute

€S no

It is possible to use comments. The IDL allows to declare constants. Type declarations are
subdivided into base types and the fundamental integer, char, boolean, byte, void, handle_t

types, constructed types, structures, unions, enumerated types, pipes and arrays.
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3.7.3 Conventions for decentralized periphery
3.7.31 Abstract syntax conventions
3.7.3.1.1 PDUs are described as octets or groups of octets

a) Groups of octets separated by a comma appear in the order they are transferred

If optional octets are not present the following octets appear without a gap
b) If octets or groups of octets are grouped within “{'}” the order is arbitrary

wik

c) If octets or groups of octets are marked with they may appear more than

once.

If it is used within a “{ }’ section they may appear mixed with other octets or group of

octets of this section.

d) Og¢tetsTambegroupedor vatues cam beassigmedwithim )"
e) |If pctets or groups of octets are grouped within “[ ]” the group can be @ d

f) Complex APDUs may be built by means of substitutions (sub-strug

g) EXclusive selections of octets or groups of octets are separated

NOTE The formal PDU example
AR_PDU = Octet1, OctetGroup1, [Octet2], [Octet3], {[OctGroup2*],“QctetGroyp
According to this the following variants are valid on the wire (non i

Vafiant 1: Octet1, OctetGroup1, Octet2, Octet3, OctetGroup2, Q

Vafiant 2: Octet1, OctetGroup1, Octet2, Octet3, Octet@royp?,
Va[iant 3: Octet1, OctetGroup1, OctetGrodp2,\Octe

iant 4: Octet1, OctetGroup1, OctetGroup2,
OctetGroup2

Vafiant 5: Octet1, OctetGroup1, Octet3, O

NOTE 2 The arbitrary order imph
within the coding rules.

NOTE The APDU syntax[for RTA
not exceed 1 440 octets in tpta

scribed

U does

NOTE 4 The APDU gntaxor CL RB octets
in totalland does A&r - size of
configufation, paramete iag i

3.7.3.p

The tgrm describe bits in octets or whole octets. All bits or loctets
that agfre rese ' to zero at the sending side and shall not be tested jat the
receivling si citly stated or if the reserved bits or octets are checked by a
state

The term “rese
paramnleter_are reserve
used pt the)sending side and shall not be tested at the receiving side except it is ex
stated oriif the reserved values are check by a state machine.

b of a
hot be
blicitly

3.7.3.3 Conventions for the common codings of specific field octets

APDUs may contain specific fields that carry information in a primitive and condensed way.

These fields shall be coded in the order according to Figure 1.
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msb Isb

Octet 7 6 5 4 3 2 1 0 Bit Identification
! Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

BIt o

Bit 7

Figure 1 — Common structure of specific fields

Severpl bit may be grouped as group of bit. Each bit or group of/bits shall b 3 sed| by its
Bit Identification (e.g. Bit 0, Bit 1 to 4). The position within the cte ‘ 3 ing [to the
figure|above. Alias names may be used for each bit or groyp QrtF ed as
reseryed. The grouping of individual bits shall be in ascen' g order . alues
for a group of bits may be represented as binary, d value
shall ¢nly be valid for the grouped bits and can only/represenithe~whol ts are
groupged. Decimal or hexadecimal values shall b iMNbi he bit

with the highest number of the group rep

EXAMHLE 1 Description and relation for the specific

B
Bit|1-3: Reason_Code The decimal value 2\for t
B

t|0: reserved.

t|4-7: shall always set to oney

(m$b) Bit 7 = 1,

Bit|6 = 1,
Bit]5 =1,
Bit|4 = 1,

Bit|3
Bit|2
Bit{1 =0,
(Isth) Bi
The bitlcombinatj

3.7.3. entions for the common codings of specific field consisting of two
subsgquent octets

APDUs\may contain specific fields that carry information in a primitive and condensed way.
These fields shall be coded in the order according to Figure 2 and Figure 3.
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msb Isb

Octet 1 7 6 5 4 3 2 1 0 Bit Identification
! Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

Bit 13

Sever
its Bit
the fi

markgd as reserved. individual bits shall be in ascending order without
The values fOr a group ay be represented as binary, decimal or hexadecimal Vv

This valug e walid Yor the grouped bits and can only represent the whole octe
16 bit al or hexadecimal values shall be transferred in binary valy
that the bity th t number of the group represents the msb concerning the gr
bit.

3.7.3. Conventions for the common coding of specific field consisting of four

subsgquent octets

bIt 14

Bit 15

Figure 2 — Common structure of specific fields for o

msb
Octet 2 7 6 5 4 3 BitNdentification
(X 7 [sits
5 5 l Bit 4
G XT >
Bit 7

o) b|t Each bit or group of bits shall be address
. The position W|th|n the octet shall be accord

ed by
ing to
ay be
gaps.
alues.
tif all
es so
ouped

APDUs may contain specific fields that carry information in a primitive and condensed way.
These fields shall be coded in the order according to Figure 4, Figure 5, Figure 6 and

Figure 7.
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Octet 1

—41 -

msb

Isb

Bit Identification
Bit 24
Bit 25
Bit 26
Bit 27
Bit 28
Bit 29

Octet 2

Figure 4 — Common structure of specific fields for o

msb

/\\

B \

Ffur%\/c\{We of specific fields for octet 2

Isb

J

1 0

bBIt 53U

Bit 31

dentification

it18

& $ 7 ] sit1g

Bit 20
Bit 21
Bit 22
Bit 23

Bit Identification
Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

Bit 13

Bit 14
Bit 15

Figure 6 — Common structure of specific fields for octet 3
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msb Isb

Octet 4 7 6 5 4 3 2 1 0 Bit Identification
! Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

BIt o

Bits m its Bit
Identit to the
figure ed as
resery alues
for a group of bits may be represented as binary, degimaler value
shall ¢nly be valid for the grouped bits and can only fepres ts are
groupgd. Decimal or hexadecimal values shall by i he bit

with t:[
3.8C
The pfotocol sequences are described by means o

tate transitions are shown as afrows.
correspond to the names in the textual

In stafte diagrams states a
Namep of states and tra
listing B

The tg itlans\is stxuctured as follows, see also Table 1.

- j an optional event followed by Conditions starting with a|“/” as
ally followed by the Actions starting with a “=>" as firgt line

If the|event.oceurs and the conditions are fulfilled the transition fires, e.g. the actiops are
executed andthe nexf state is entered.

The layout of a Machine description is shown in Table 1. The meaning of the elemenfs of a
State Machine Description are shown in Table 2.

Table 1 — State machine description elements

Current Event or condition Next
state => action state
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Table 2 — Description of state machine elements

Description element Meaning
Current state Name of the given states
Next state
# Name or number of the state transition
Event Name or description of the event
/Condition Boolean expression. The preceding “\” is not part of the condition
=> Action List of assignments and service or function invocations. The
preceding “=>" is not part of the action

The cpnventions used in the state machines are shown in Table 3.

Table 3 — Conventions used in state machine
Copvention Meaning \ \ >

= Value of an item on the left is replaced by value of an item on thg
right is a parameter, it comes from the primitive sho ent
rameter calle

XXX A parameter name.
Example:

Identifier := reason
means value of a ‘re arapiet ssig ed

“xxx” Indicates fixed value.
Example:
Identifier := “abc”
meansw ab}_Js\as |gn par. r named ‘Identifier.’

= A logical co t|o |nd|ca |tem on theleft is equal to an item on the right.

< A Iogiceilwy\ to m@ka@ a\ﬁ\\wn/t/he left is less than the item on the right.
> | ica\fonditi% \ndk\aQit% on the left is greater than the item on the right.

<> A\Log}m{\}@{m}QtloN |rkh{ \§n item on the left is not equal to an item on the right.

>> A }nintlc\sgnwn W|t\t}1\(mean|ng “newer”
<< A enﬁ\m\co\iwo}wm/the meaning “older”
TN TN

I PANETES

for (I ientiﬁv\iéﬁhis Mt allows the execution of a sequence of actions in a loop within one transition.

starf_value to™{ The logp is executed for all values from start_value to end_value

d ‘Identifier.’

end| value)
acfions
endfqr
If (cormaitiom) Frisconstructatio
actions (which might be the value of some identifier or the outcome of a previous action) within one
else transition.
actions The parts beginning with “else” can be ommitted if there is no action if the condition is not

fulfilled

Readers are strongly recommended to refer to the clauses for the AREP and CREP attribute
definitions, the local functions, and the FAL-PDU definitions to understand protocol machines.
It is assumed that readers have sufficient knowledge of these definitions and they are used
without further explanations.

In addition the following description elements are used:

Wildcard in names
name_XXX: “XXX” is used as wildcard string for all names beginning with “name”.
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The typical use of a wildcard is an Event. In this context there are as many state transitions
as possible events for this wildcard exists.

Conditional Macro

<CON

<

DITIONAL -MACRO-NAME>

CONDITION1: macrobody1

CONDITIONZ2: macrobody2

>

CONQO
“CON
result

Replacement Macro

<REP

<

XXX=

XXX=

>

Name
“REPI
value

EXAMH
<SERYV]

<

XXX=R

XXX=Wri

>
when ¢
MSAB_|

will res

ITION1, CONDITIONZ2, etc. define all possible cases for thé
DITIONAL-MACRO-NAME” acts as place holder for the “mac
of the condition.

| ACEMENT-MACRO-NAME>

Name1 : macrobody1

Name2 : macrobody?2

1, Namez2, ases for the replacement macro.

of the curr

LE

hlled in
XXX .req(<SER

[t <in

F_REQ_PARA>)

. The
bn the

The
bn the

MSAB |

edd.teq(rFald 1, FdidZ) O MIOAD_VVIIte.req(Fdld 1, FdlidZ, Fdldd)
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4 Application layer protocol specification for common protocols

4.1 FAL syntax description

411
411

DLPDU abstract syntax reference
.1General

Table 4, Table 5, and Table 6 give an outline of the abstract syntax of the DLPDU according

to |IE

4.1.1.

EE 802.3, IEEE 802.11 and IEEE 802.15.1.
21EEE 802.3

The encodmg and decoding of the fields in Table 4 shall be according to IEEE 802.3 for the

DLPDp

Table 4 — IEEE 802.3 DLPDU syntax

(AN
DLPDU DLPDU structure
name

blrPpu Preamble @, StartFrameDelimiter, DestinationAddress, SO%A\%W

DLPDU_Padding* ¢, FrameCheckSequence

DlSDuU [VLAN] d LT, SAPDU * FIDAPDU

SAPDU UDP-RTC-PDU A UDP-RTA-PDU * MRP- PDu(A c@m I;N{\DQF})PDU € A |CMP-PDU

<

LAN LT(=0x8100), TagControIInfo

FIDAPDU | FramelD, RTC-PDU # RTA- P A DC)9’*&DU> PTC}é ,{\qe A%RT PbuU

Z

DTE 1 According to IEEE 802.3 the
Preamble, Start Frame Delimiter).

DTE 2 For the IEEE 802 frames with LA
order to guaranty the

Z

in

o
=
=0
o
=
o
a
o)
o)
3
=
o
5
)
)
=
T

T

The minimum DLSD
C[rhe number i
shall be set to )

(o

e

Py
ith

4.1.1.

The
DLP

e
D

hcoding.ahthdecoding of the fields in Table 5 shall be according to IEEE 802.11 f{

or the
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Table 5 — IEEE 802.11 DLPDU syntax

DLPDU DLPDU structure
name

DLPDU DLPDU_1 A~ DLPDU_2 A DLPDU_3 » DLPDU_4

DLPDU_1 FrameControl, DestinationAddress, SourceAddress, BSSID, SequenceControl, [QoSControl] b,
DLSDU, DLPDU_Padding* @, FrameCheckSequence

DLPDU_2 FrameControl, DestinationAddress, BSSID, SourceAddress, SequenceControl, [QoSControl] b,
DLSDU, DLPDU_Padding* @, FrameCheckSequence

DLPDU_3 ErameControl BSSID SourceAddress DestinationAddress anunn(‘nf‘nnfrnl fﬁnQ(‘nnfrnl'l b‘
DLSDU, DLPDU_Padding* @, FrameCheckSequence

DLPPU_4 |FrameControl, ReceiverAddress, TransmitterAddress, DestinationAddre encegontrol,
SourceAddress, [QoSControl] b DLSDU, DLPDU_Padding* 2, Fram Sem

DLSpU LT, SAPDU " FIDAPDU

SAPDU  |UDP-RTC-PDU * UDP-RTA-PDU * MRP-PDU * CL-RPC-PDU (LL\P\QQU\I(NQ P@J

FIDAPDU |FramelD, RTC-PDU *» RTA-PDU ~ DCP-PDU » PTCP- PDy/\MQN \

NOTIE 1 For definition of FrameControl see IEEE 802.11.

NOTIE 2 For definition of BSSID see IEEE 802.11.

NOT|E 3 For definition of SequenceControl see IEEE 802.11

NOTIE 4 For definition of QoSControl see IE

NOTIE 5 For definition of ReceiverAddress see |

NOTIE 6 For definition of TransmitterAddress

@ The number of padding octets shall be in the ra hall

be|set to zero.
b This field should exist for -PDU and U.

4.1.1.41EEE 802

The ehcoding an
the DLPDU.

ing of\theNields _in" Table 6 shall be according to IEEE 802.1%.1 for

EE 802.15.1 DLPDU syntax

Q

DLPDU DLPDU structure
ngfne \

DLPPUHEARQER Mc&s}e\g&, Packet Header, Payload Header, L2CAP Header, BNEPType(0)

DLPpPU

WHEADER, DestinationAddress, SourceAddress, DLSDU &, FrameCheckSequend

[

DLSpU

[VLAN] b LT, SAPDU * FIDAPDU

SAPDU

UDP-RTC-PDU * UDP-RTA-PDU A MRP-PDU * CL-RPC-PDU * LLDP-PDU © * ICMP-PDU

FIDAPDU

FramelD, RTC-PDU » RTA-PDU * DCP-PDU * PTCP-PDU ¢ A MRRT-PDU

VLAN

LT(=0x8100), TagControllnformation

NOTE 1
NOTE 2
NOTE 3
NOTE 4
NOTE 5

For definition of Access Code see IEEE 802.15.1-2005, 8.6.3.

For definition of Packet Header see IEEE 802.15.1-2005, 8.6.4.
For definition of Payload Header see IEEE 802.15.1-2005, 8.6.6.2.
For definition of L2ZCAP Header see IEEE 802.15.1-2005, 14.3.1.
For definition of BNEPType see IEEE 802.15.1-2005.
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DLPDU
name

DLPDU structure

8 The minimum DLSDU size is 2 octets.

€ The VLAN field should be omitted.

b This field should exist for UDP-RTC-PDU and UDP-RTA-PDU and shall exist for RTC-PDU and RTA-PDU.

4.1.2 Data types
4.1.21 Notation for the Boolean type
Boolean ::= BOOLEAN

-- TRUE if the value is non-zero.

4.1.2.2 Notation for the Integer type
Integqr8 ::= INTEGER (-128..+127)

Integgr16 ::= INTEGER (-32 768..+32 767)
Integgr32 ::= INTEGER

Integgr64 ::= INTEGER

4.1.2.8 Notation for the Unsigned/type

Unsighed8 ::= INTEGER %_ range0 <= | <= 281
Unsighed16 ::= INTEG ange 0 <= | <= 216_1
Unsighed32 ::= @G --range 0 <= | <= 232_1
Unsig --range 0 <= | <= 2644

41.2.p

Notation for the OctetString type

-- FALSE if the value is ze

- IEC 60559 Single precision
IEC 60559 Double precision

OctetString ::= OCTET STRING

4.1.2.6 Notation for VisibleString type
VisibleString ::= VISIBLE STRING

4.1.2.7
BinaryDate ::= OctetString SIZE (7)

Notation for BinaryDate type

For generic use

-- |[EC 646 — International Reference Version
without the “del’(coding 0x7F) character
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4.1.2.8 Notation for TimeOfDay type
TimeOfDay with date indication ::= OctetString SIZE (6)

TimeOfDay without date indication ::= OctetString SIZE (4)

4.1.2.9 Notation for TimeDifference type
TimeDifference with date indication ::= OctetString SIZE (6)

TimeDifference without date indication ::= OctetString SIZE (4)

4.1.2.

Netwd

4.1.2.

Netwd

4.2 Transfer syntax

4.2.1
4.2.1.
L
4.2.1.

NOTE
starting

B

10 Notation for Network Time type
rk Time ::= OctetString SIZE (8)

11 Notation for Network Time Difference type
rk Time Difference ::= OctetString SIZE (8)

Coding of basic data types
( General Encoding

e encoding of values shall be big
p Encoding of a

The encoding of & onsist

of a single octe

olean

?, and
y one,

hteger
econd
ctet of
the ContentsOgtets.

The ‘walue of a two’s complement binary number is derived by numbering the bits in the ContentgOctets,
with”bit 0 of the last octet as bit zero and ending the numbering with bit 7 of the first octet. Eadh bit is

assigned a numerical value of 2'%, where N is its position in the above numbering sequence. The value of the two’s
complement binary number is obtained by adding the numerical values assigned to each bit for those bits which are
set to one, excluding bit 7 of the first octet, and then reducing this value by the numerical value assigned to bit 7 of
the first octet if that bit is set to one.

4.21.4 Encoding of an Unsigned value

NOTE

The encoding of a fixed-length Unsigned value of Unsigned8, Unsigned16,
Unsigned32, and Unsigned64 types shall be primitive, and the ContentsOctets shall
consist of exactly one, two, four, or eight octets, respectively.

The ContentsOctets shall be a binary number equal to the Unsigned value, and consist
of bits 7 to 0 of the first octet, followed by bits 7 to 0 of the second octet, followed by
bits 7 to 0 of each octet in turn up to and including the last octet of the
ContentsOctets.

The value of a binary number is derived by numbering the bits in the ContentsOctets, starting with bit 0 of

the last octet as bit zero and ending the numbering with bit 7 of the first octet. Each bit is assigned a numerical
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value of 2N, where N is its position in the above numbering sequence. The value of the binary number is obtained

by adding the numerical values assigned to each bit for those bits which are set to one.

4.2.1.5 Encoding of a Floating-Point value

- The encoding of a fixed-length Floating-Point value of Floating32 and Floating64 types
shall be primitive, and the ContentsOctets shall consist of exactly four, or eight octets,

respectively.

— The ContentsOctets shall contain floating-point values defined in conformance with
IEC 60559. The sign is encoded in bit 7 of the first octet. It is followed by the exponent
starting from bit 6 of the first octet, and then the mantissa starting from bit 6 of the

second octet for Floating32 or Floating64.

.p Encoding of a Visible String value
- | The encoding of a variable length VisibleString value shall be prin

- | There is no Length field; the length is encoded implicitly.

4.21.

4.21.8
- | The encoding of a Bi

- | The Length field
BinaryDate val

— | The ContentsOstets s
Figure 8: (\

Encoding of a BinaryDate(value

Iue

ment is

n turn

ent is
irn up

n the

bwn in

bits 7 5 \J 3 2 1 0
octefs
1 15 N\gm 12 11 10 9 8 0...59 999 ms
(;\ 2! \/ 2 2 2 2 2
2 KN@\ 2} o4 53 22 o1 50
3 RSV RSV f25 2* 2° 22 2' 2° 0...59 min
4 [suy |RSW Rsv |2 2° 22 21 20 0...23 hours
day of week day of month 1...7 day of weqk
5 22 2' 2° 2¢ 2° 2? 2' 2° 1...31 day of month
6 RSV RSV |25 2* 2° 22 2' 2° 1...12 months
7 RSV 2° 2° 2¢ 2° 2? 2' 2° 0 ... 50 years 2000
to 2050
51 ... 99 years 1951
to 1999
msb Isb
NOTE To avoid the Y2K problem the values of the year are from 0 to 50 for the years 2000 to 2050 and from
51 to 99 for the years 1951 to 1999. This is according to the British Standards Institution (BSi) DISC
PD2000-1:1998 “A Definition of Year 2000 Conformance Requirements” Rule 3 (b).

Figure 8 — Coding of the data type BinaryDate
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Encoding of a Time Of Day with and without date indication value
The encoding of a Time Of Day with and without date indication value shall be
primitive.
The Length field shall indicate as a binary number the number of octets in the Time Of
Day with and without date indication value.

The ContentsOctets shall be equal in value to the octets in the data value, as shown in
Figure 9:

bits 7 6 5 4 3 2 1 0
octets
1 0 0 0 0 227 226 225

2 (923 522 521 520,19 ,18 17

30 [p15 14 513 912 511 10 59

N
5 215 214 213 212 211 210 2<\2\\8\ x Numbey of days
strce 01.01.84 only

6 |7 26 25 4 53 zz/M\ \ith ate indication

4.2.1.

_ all be
_ Time
— | The Con | value to the octets in the data value, as shown in
Figure 10:
blits 2 1 0
ocjtets
1 226 225 224
22 PYYIROS 218 517 516
ms
3 515 510 29 28
only with date
6 |27 26 25 24 23 22 21 20 indication
msb Isb

Figure 10 — Encoding of Time Difference value
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4.2.1.11 Encoding of a Network Time value
- The encoding of a Network Time value shall be primitive.
- The Length field shall indicate as a binary number the number of octets in the Time
Difference value.
— The ContentsOctets shall be equal in value to the octets in the data value, as shown in
Figure 11.
bits 7 6 5 4 3 2 1 0
octets
2\7 I 2OU 243 240 24/ 240 240 244
1900
! 923 922 921 220 219 218 217 216 _
ime
15 14 13 12 11 10 9 8
- |2 2 2 2 2 2 2 2
a 0
1 27 26 25 24 23 22 21 /2\
531 230 229 928 227 226 925 \Q\24 -
( 23 22 21 20 19 18 1\& tion Part of
2 2 2 2 2 2 2 action Part o
A secofids one unit is
215 214 213 212 211 210/ /2% \?8\ (2% s
27 26 25 24 23 2 \/ 2
msb < <
4.21.12 Encoding of
- | The encoding of
- | The Length field Time
Differen ue
— | The Content Dwn in
Figure 12
bits 7 \6
ogte \
NN Wzg 228 527 526 525 524
2 No2 o2 p21 920 19 18 17,16
Seconds as Integer32
3 215 514 513 512,11 510 59 28
4 o7 26 25 24 23 22 o1 50
5 231 530 929 528 527 526 525 524
6 23 22 21 20 19 18 17 16
2 2 2 2 2 2 2 2 Fraction Pasgt of seconds one
unitis 1/(2°) s
7 |215 14 513 512,11 510 9 8 (27
msb Isb

Figure 12 — Encoding of Network Time Difference value
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4.2.1.13 Encoding of a NULL value
- The encoding of a NULL value shall be primitive.
— The ContentsOctet shall be omitted.
4.2.1.14 Encoding of a NIL value
- The encoding of a NIL value shall be primitive.
— Each ContentsOctet shall be set to 0x00.
4.2.1.15 Encoding of an UUID

— The encoding of this data type shall be according to Publication C706 of

Tha Onan - Groun
e peh O~

NOTE | The content of Publication C706 is DCE RPC V1.1.

4.2.2 | Coding section related to common basic fields
4.2.2.1 Overview

The cpmmon fields of 4.2.2 are part of the RTC-PDU and R

4.2.2.2 Coding of the DLPDU field SourceAddress

This fleld shall be coded as data type OctetString[6]. field SourceAddress
shall [be according to IEEE 802 MAC addressntQ IEEE 8023 D-2004, Clause 7, gnd to

Tablel7.
Tab@x ceAddres
PDU

( \ Meaning

%Y

he interface MAC address is used

The port MAC address is used

4.2.2.8 i the DLPDU field DestinationAddress

This [field ded as data type OctetString[6]. The value of the| field
DestinationAddr Il be according to IEEE 802 MAC address.

For DCPR<PDUs, this field shall be coded according to Table 8. For all other DCP{PDUs

multicestor-broadcast-addresses-shallnot be used

Table 8 - DCP_MulticastMACAdd

Value Value Meaning
oul Extensionldentifier
(Multicast)
(hexadecimal) (hexadecimal)
01-0E-CF 00-00-00 With FramelD=0xFEFE used for DCP-Identify-ReqPDU
01-0E-CF 00-00-01 With FramelD=0xFEFC used for DCP-Hello-ReqPDU
01-0E-CF 00-00-02 — 00-00-FF | Reserved for other applications

For PTCP-PDUs, the value shall be set according to the Table 9.
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Table 9 — PTCP_MulticastMACAdd

Value
oul
(Multicast)

(hexadecimal)

Value

Extensionldentifier

(hexadecimal)

Meaning

01-0E-CF 00-01-00 — 00-01-01 | Reserved for other applications
01-0E-CF 00-01-02 In conjunction with PTC.P-R‘TCSyncPDU and FramelD(=0x0080)
used for clock synchronization
01-0E-CF 00-01-03 — 00-03-FF | Reserved for other applications
01.0F.CE 00-04.00 In conjunction with PTCP-RTASyncPDU, PTCP-AnnouncePDU
and FramelD({=UX0000, =UXF FUU) USed for ClOCK synchromizatipn
In conjunction with PTCP-RTASyncPDU, PTCP-AnnouncePDU
01-0E-CF 00-04-01 and FramelD(=0x0001, =0xFF01) used for'tine synchrynization
In conjunction with PTCP-RTASyncPBU, CP-ApnoyhcePDU
01-0E-CF 1 00-04-xx and FramelD(=0x00xx, =0xFFxx) usmm )>
nE. 04 In conjunction with PTCP-RTASync \PTE&P-AqnouhcePDU
01-0E-CF 00-04-1F and FramelD(=0x001F, =O>§{1 m&mon
010E-CF | 00-04-20 In conjunction with PTCPF ||0W d FramelD(=0xFF2p)
used for clock synchrenizatio
0106CF | 00-04.21 In conjunction witty PTGRSFoll UW FramelD(=0xFF2})
used for tlme}yq ronjzation
A\
010E-CF | 00-040cx InSenjunction,PT XF(&O@D@d FramelD(=0xFFxx) uspd
r syhchrqQnizatign
01.0E-CF | 00-04-3F |n7%jun}%\vvoit£ TEP FollowlUpPDU and FramelD(=0xFF3F)
u or synshrogizatign
01-0E-CF | 00-04-40 — FF-FF-FF R\gserv(éd\rq o%e\r};@/?ations
nEtoN with PTCP-DelayReqPDU and
, PTCP-DelayResPDU with follow up and
01-80-C2 00-00- ), PTCP-DelayFuResPDU and

\

\Qd ramelD (=0xFF43) used for delay messurement

NOTE

The Ik

the T4

Octet 1 contains

iduali o\@ss Bit (LSB).

que ldentifier for MRP is 00-15-4E. It shall be set accord

Table 10 - MRP OUI

lue for OUI
exadecimal)

Meaning

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 value shall be
according to Table 12.

set according to the Table 11 and for bumpless extension

ing to
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Table 11 — MRPMulticastMACAdd

Value Value Meaning
Ooul Extensionldentifier
(Multicast)
(hexadecimal) (hexadecimal)
01-15-4E 00-00-00 Reserved
01-15-4E 00-00-01 MC_Test, used for media redundancy test frames

MC_CONTROL, used for media redundancy link change and
topology change frames

01-15-4E 00-00-03 — FF-FF-FF |Reserved

01-15-4E 00-00-02

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

Table 12 - MRRTMulticastMACAdd

Value Value MW \)
oul Extensionldentifier

(Multicast)
(hexadecimal) (hexadecimal)

01-0E-CF 00-05-00 ﬁRPéTW?nWedia redundancy
K

NOTE | Octet 1 contains the Individual/Group ¢

4.2.2.4 Coding of the field LT

This fleld shall be coded 802.3.

Valhe/\ \ Meaning
Gpiecimal) [\
/\0xq800\_(JIP (UDPy KPC, SNMP, ICMP)
030808, “\|ARP—"
NS}‘QO g Control Information

< \\0x8892  |RTC, RTA, DCP, PTCP, MRRT
P nxeBEs”  |MRP

o;bscc LLDP

tion

4.2.2.

The coding of this field shall be according to 3.7.3.4 and the individual bits shall have the
following meaning:

Bit 0 — 11: TagControlinformation.VLAN_Id
This field shall be coded according to IEEE 802.1Q.

NOTE It is recommended to use the VLAN_Id 0 that means no use of VLANSs.

Bit 12: TagControlinformation.CanonicalFormatldentificator
This field shall be coded according to IEEE 802.1Q.

NOTE CFlis constant 0.

Bit 13 — 15: TagControlinformation.Priority
This field shall be coded according to IEEE 802.1Q.

This field shall be coded with the values according to Table 14.
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Table 14 — TagControlinformation.Priority

NOTE
the RT|

4.2.2.6

This f
Table

Value Meaning
(hexadecimal)
0x00 IP, DCP
0x01 Reserved
0x02 Reserved
0x03 Reserved
0x04 Reserved
0x05 low prior RTA CIASS 1or RTA CIASS UDP
0x06 RT_CLASS_UDP, RT_CLASS_1, RT_CLASS_2
high prior RTA_CLASS_1 or RTA_CLASS_UD
oor MR N\

If the used IP implementation does not provide Tag Control Information t
| CLASS_UDP is send without Tag Control Information.

Coding of the field FramelD

eld shall be coded as data type Unsign
16, Table 17, Table 18, Table 1Y
identifies the structure and the type oKthe™MPDU.

Table

theyRTA,_ CLASS_U

ccording to Tab
2 and Table 23. Thi

DP and

le 15,
s field

Value
(heixadecimal)

Meanlng\ Q

Use

SR

Precision transparent clock protocol

0x0000 synchronization without follow up
Send Clock and Phase Synchronization
Precision transparent clock protocol
0x0001 - ncPRU synchronization without follow up
/\ Time Synchronization
0x0qo03 — 0x091\ Res Ve Reserved

i\

gg;i;R :Skﬁgéu

Precision transparent clock protocol
synchronization with follow up

Send Clock and Phase Synchronization

Precision transparent clock protocol

(hexadecimal)

0x0024 TCP-RTASyncPDU synchronization with follow up
Time Synchronization
0x0022,~0x007F [Reserved Reserved
Table 16 — FramelD range 2
Value Meaning Use

0x0080

PTCP-RTCSyncPDU for RT_CLASS_3

RT_CLASS_3 syncronisation

0x0081 — OxO0FF

Reserved

Reserved
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Table 17 — FramelD range 3

Value Meaning Use
(hexadecimal)
0x0100 — Ox7FFF |Dedicated to RT_CLASS_3 unicast and |RT_CLASS_3
multicast
Table 18 — FramelD range 4
Value Meaning Use
(hexadecimal)
0x80pP0 — OxBBFF |Dedicated to RT_CLASS_2 unicast RT_CLASS_2 /\
0xBQ00 — OxBFFF | Dedicated to RT_CLASS_2 multicast RT_CLASS_2
Table 19 — FramelD range 5 /\Q\\\s
Value Meaning
(hekadecimal)
0xCO00 — OxF7FF |Dedicated to RT_CLASS_UDP unicast
0xF8P0 — 0xFBFF |Dedicated to RT_CLASSN/DP Tuilti ast<
«N\%mge 6
Value Mea i Use
(hekadecimal)
0XFC00 Reserced <
oxFco1 Al(m\ﬂ@ﬁ\ \/\ ) RTA_CLASS_1 and RTA_CLASS_UDP
0xFCP2 — OXFDFF (Rogered NN\ )
0XFE00 "\ [ Reserved\:
OXFEQ1 Az L\\w A4 RTA_CLASS_1 and RTA_CLASS_UDP
OxFEN2>0xF rved
orfer [Rpsarves)
DXFEFC DC\&HM-ReqPDU DCP
WGet-ReqPDU, DCP-Get-ResPDU,
PXFECY DCP-Set-ReqPDU, DCP-Set-ResPDU bcp
XEEFE DCP-ldentify-RegPDU DCP
OXFEFF DCP-ldentify-ResPDU DCP
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Table 21 — FramelD range 7

Value Meaning Use
(hexadecimal)

Precision transparent clock announce protocol

OxFFO00 PTCP-AnnouncePDU (clock) Isochronous application, send clock, and phase
synchronization

Precision transparent clock announce protocol

OxFFO01 PTCP-AnnouncePDU (time) Ti h izati
ime synchronization

OxFF02 — OxFF1F [Reserved

Send-Clock-andphase-syrchronization{RFCP-
~ J \

OXFF20 PTCP-FollowUpPDU (clock) S elom0nPD0)

OxFF21 PTCP-FollowUpPDU (time) Time synchronization}lﬂiCP-Follo\v\UpPDU)
O0xFFR22 — OXFF3F |Reserved NN

OXFF40 PTCP-DelayReqPDU For delay mes ure\n\en\t\

%
OXFF41 PTCP-DelayResPDU For delay mégsurém\\\t v)i{h %W)p

N
OXFF42 PTCP-DelayFuResPDU For de@%&@rew with\(onow up

OXFF43 PTCP-DelayResPDU lwwm\me\{twt follow up

OXFF44 — OxFF5F |Reserved \
TabIeéN:& rarée@ )>

Value Meaning
(hekadecimal)
£

0xFF60 MRRT (\ /\\ Q gMess media redundancy realtime activation
otocol

OxFFB1 — OxFF6F Rese

@K&\\@m

Value Meanl Use
(hekadecimal)

OXFF70 — OXFFF %e}\@d\\ \
R\

4.3 Disc
4.31| DCP s scription
4.3.1.1
The D|LPDU abstract syntax from 4.1.1 shall be applied.

stract syntax reference

4.3.1.2 DCP APDU abstract syntax

Table 24 defines the abstract syntax of the DCP PDUs referred to as APDUs. The defined
order of octets shall be used to convey the APDUs.
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Table 24 — DCP APDU syntax

APDU name APDU structure

DCP-PDU

DCP-Get-ReqPDU * DCP-Set-ReqPDU * DCP-Get-ResPDU *» DCP-Set-ResPDU *
DCP-Identify-ReqPDU * DCP-ldentify-ResPDU * DCP-Hello-ReqPDU

DCP-ldentify-ReqPDU DCP-IdentifyFilter-ReqPDU *» DCP-ldentifyAll-ReqPDU

DCP-IdentifyFilter-ReqPDU | DCP-MC-Header, [NameOfStationBlock] * [AliasNameBlock], IdentifyReqBlock* @

DCP-ldentifyAll-ReqPDU DCP-MC-Header, AllSelectorBlock

DCP-Hello-ReqPDU DevicelDBlockRes, DeviceOptionsBlockRes, DeviceRoleBlockRes,

DCP-UC-Header, NameOfStationBlockRes, { IPParameterBlockRes,

DevicelnitiativeBlockRes }

d The

DCP-|dentify-ResPDU IPParameterBlockRes €, DevicelDBlockRes €, Device
DeviceRoleBlockRes €, [DevicelnitiativeBlockRes]

DCP-{5et-ReqPDU DCP-UC-Header, GetReqgBlock*

- ~ - - - A *

DCP-fet-ResPDU DCP-UC-Header, (GetResBlock GetNeWé‘l{)ck)\\ \ A4
DCP-UC-Header, [StartTransactionBlock: CWI , BlogkQualifier],

DCP-pet-ReqPDU FactoryResetBlock * SetReqBlock* JTransactrnBlock; PBlocklength
BlockQualifier]

DCP-Bet-ResPDU DCP-UC-Header, (SetResBlock L\Seﬁung,gsEhqu)*

@ The| content of the field value of the Identif,

receiing instance. All included DataBlocks s d

with g DCP-Identify-ResPDU if all filter criteria

b The|content of the field value of the IdentifyReqBlock of\th on of

the requested once.

C Thelfield shall only be pres

field shall only be presen if the sage of

-Hello-ReyPDU is activated.

Table
Table

25 defin
24.

@UWM elements of the APDU structures shgwn in
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Table 25 — DCP substitutions

Substitution name

Structure

DCP-

MC-Header

ServicelD, ServiceType, Xid, ResponseDelayFactor, DCPDataLength

DCP-

UC-Header

ServicelD, ServiceType, Xid, Padding* @ DCPDatalLength

@ Number of Padding octets shall be 2.

IdentifyReqBlock

DeviceRoleBlock » DeviceVendorBlock * DevicelDBlock *
DeviceOptionsBlock » MACAddressBlock * IPParameterBlock *
DHCPParameterBlock » ManufacturerSpecificParameterBlock

Ident

NameOfStationBlockRes * DeviceRoleBlockRes *

fyResBlock

DeVICEVENJOrBIOCKRES ™ DEVICEIDBIOCKRES ™ DEVICEOUPTIoNSBIOCKReS
A MACAddressBlockRes * IPParameterBlockRes
DHCPParameterBlockRes * ManufacturerSpecifi rBlockRes *
AliasNameBlockRes

GetR

PgBlock

NameOfStationType » DeviceRoleType *
DevicelDType » DeviceOptionsType * MA
IPParameterType » DHCPParametepTyp
ManufacturerSpecificParameterTyp

GetR

bsBlock

GetN

egResBlock

DeviceVendorBlockRes * Devicel)Blo
A MACAddressBlockRes #1PPa €
DHCPParameterBlockRes "/I\Qanu Ctur

OptionControl, Su onse,'D PBIcE(Iength,
o@ pe "PeviceVendorType »
ype CAddressType *

SetR

pgBlock

<

fS{ationype * DeviceRoleType *
evice]DType * DeviceOptionsType *
arameterType *

meterType,
th, BlogckQualifier,

NameOfStationValue » DeviceRoleValue *
lue  DevicelDValue * DeviceOptionsValue »

SetR

psBlock

O\

N/
\ Opti %ntrol, SuboptionResponse, DCPBIlocklength,

NamgOfStationType » DeviceRoleType * DeviceVendorType #
icelDType * DeviceOptionsType * IPParameterType *
DHCPParameterType *» ManufacturerSpecificParameterType #
SignalType * FactoryResetType * StartTransactionType *

StopTransactionType, BlockError(=0), [AddDataValue]

SetN

RN

bgResBlock

OptionControl, SuboptionResponse, DCPBlocklength,
NameOfStationType * DeviceRoleType * DeviceVendorType #
DevicelDType * DeviceOptionsType * IPParameterType *
DHCPParameterType *» ManufacturerSpecificParameterType #
SignalType " FactoryResetType * StartTransactionType *
StopTransactionType, BlockError(<>0), [AddDataValue]

DevicelnitiativeType

DevicelnitiativeOption, DevicelnitiativeSuboption

DevicelnitiativeBlock

DevicelnitiativeType, DCPBlocklength, DevicelnitiativeValue

DevicelnitiativeBlockRes

DevicelnitiativeType, DCPBlocklength, Blockinfo, DevicelnitiativeValue

StartTransactionType

OptionControl, SuboptionStart

StartTransactionBlock

StartTransactionType, DCPBlocklength

StopTransactionType

OptionControl, SuboptionStop

StopTransactionBlock

StopTransactionType, DCPBlocklength

SignalType OptionControl, SuboptionSignal
SignalBlock SignalType, DCPBlocklength(=2), SignalValue
FactoryResetType OptionControl, SuboptionFactoryReset

FactoryResetBlock

FactoryResetType, DCPBlocklength(=0)
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Substitution name

Structure

NameOfStationType

DevicePropertiesOption, SuboptionNameOfStation

NameOfStationBlock

NameOfStationType, DCPBlocklength, NameOfStationValue

NameOfStationBlockRes

NameOfStationType, DCPBlocklength, BlockInfo, NameOfStationValue

AliasNameType

DevicePropertiesOption, SuboptionAliasName

AliasNameBlock

AliasNameType, DCPBIlocklength, AliasNameValue

AliasNameBlockRes

AliasNameType, DCPBIlocklength, Blockinfo, AliasNameValue

DeviceRoleType

DevicePropertiesOption, SuboptionDeviceRole

DeviceRoleBlock nnuir\nDnlaTypn‘ n(‘DRInr\I(Inngfh‘ DeviceRole\/alue

DevideRoleBlockRes DeviceRoleType, DCPBlocklength, Blocklinfo, DeﬁeRo Value

DevideVendorType DevicePropertiesOption, SuboptionDeviceVe@o\r\ O\

DevideVendorBlock DeviceVendorType, DCPBlocklength, De@e\\e\x@r\@e\\ \

DevigeVendorBlockRes DeviceVendorType, DCPBIockIengtI}/B\‘e{k\{fo,\Q&igevwalue

DevidelDType DevicePropertiesOption, Subopﬁo{D&licel\D\ \

DevidelDBlock DevicelDType, DCPBIockIengNe%sé\@Nhe\ >

DevidelDBlockRes DevicelDType, DCPBonkI/ength\B{oc fE De\ch\I6VaIue

DevidelDValue VendorIDHigh, Vendor(DLoQ )DeV|c§QH|NvicelDLow

DevideOptionsType Dewc;Pr\pertle ptl(&l ul/opt( \Pew ptions

DevideOptionsBlock Devm}ert}t\SI\@e, II&QPBIO\G\Hength)DewceOptionsVaIue

DevideOptionsBlockRes Device 'ons}y\Qe, DCPB{OCKM, BlocklInfo, DeviceOptionsValue
eviceRoleType » DeviceVendorType *

DevideOptionsValue @ Revic OpPa?:;);i::r_’l‘_yl\‘/)lg(/)\AddressType A

N % rameterType]*

MACAddressType / |P@\t>o\ NMACAddress

MACAddressBlock”\ S > \MAC\)\d\szT)pe, DCPBlocklength, MACAddressValue

MACAddressBlockRes” MNd%ssType, DCPBIocklength, Blockinfo, MACAddressValue

WD/O}(}'M SuboptionIPParameter

IPPajameterType /\
IPPallameterBl%

\I"P-Pa/rameterType, DCPBIlocklength, IPParameterValue

AN
IPPalIameter%ckR

IPParameterType, DCPBIlocklength, Blockinfo, IPParameterValue

NQ
T NS

DHCPOption, SuboptionDHCP

PPara

DHCH N&ck\\/

DHCPParameterType, DCPBlocklength, DHCPParameterValue

’Parametew

DHCH

DHCPParameterType, DCPBIlocklength, BlockInfo,
DHCPParameterValue

ManufacturerSpecificParameterType

ManufacturerSpecificOption, SuboptionManufacturerSpecific

ManufacturerSpecificParameterBlock

ManufacturerSpecificParameterType, DCPBlocklength,
ManufacturerSpecificParameterValue

ManufacturerSpecificParameterBlock
Res

ManufacturerSpecificParameterType, DCPBlocklength, Blocklinfo,
ManufacturerSpecificParameterValue

AllSelectorType

AllSelectorOption, SuboptionAllSelector

AllSelectorBlock

AllSelectorType, DCPBlocklength

DeviceRoleValue

DeviceRoleDetails, Padding

IPParameterValue

IPAddress, Subnetmask, StandardGateway

DHCPParameterValue

SuboptionDHCP, DHCPParameterLength, DHCPParameterData

ManufacturerSpecificParameterValue

ManufacturerOUI, ManufacturerSpecificString
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4.3.1.3 Coding section related to header fields
4.3.1.3.1 Coding of the field ServicelD

This field shall be coded as data type Unsigned8 and shall contain the values as described in
Table 26. They shall be set in the appropriate PDU.

Table 26 — ServicelD

Value Meaning
(hexadecimal)

0x00 — 0x02 Reserved

Dac02 Cat
oXTS o€t

0x04 Set
0x05 Identify
0x06 Hello

0x07 — OxFF Reserved

4.3.1.8.2 Coding of the field ServiceType

This fleld shall be coded as data type Unsigned8 and/shall
Table|27 and Table 28. They shall be set in the appriopriate P

Table 27 ervizegl% fo re@est

Bit Usage : \:%%I;e \/ﬁneaning
inary)

Bit 0 Selection \ \ equest

Bit1-7 Re\a{ e{d/\\ > Shall be set to zero

/\ WweType for response

Usa e Value Meaning
(binary)

<Bi 0 SX\ \(sk / 1 Response
b'\t 1\ \Qser d Shall be set to zero

< RN 0 Success
it2 esponse
1 Request not supported

éit 3\7 Reserved Shall be set to zero

the values as descriped in

4.3.1.8.3/,Coding of the field Xid

This field shall be coded as data type Unsigned32. It shall contain a transaction ID chosen by
the client to associate requests and responses between a client and a server.

4.3.1.3.4 Coding of the field DCPDataLength

This field shall be coded as data type Unsigned16. It shall contain the total length of data
followed the DCP-UC-Header or DCP-MC-Header in octets. The maximum length of DCP
Data is 1 432 bytes.

4.3.1.3.5 Coding of the field ResponseDelayFactor

This field shall be coded as data type Unsigned16. It shall contain a delay factor that shall be
used by the server to calculate its individual response delay time. The minimum response
delay time is between 10 ms and 64 s. The server shall calculate the response delay time on
a 10 ms base as described below.
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The last two bytes of the IEEE 802 MAC address shall be used as random number K. Octet 6
of the MAC address represents the low-order byte and octet 5 the high-order byte.

The response delay time is calculated according to the following equations.

Spread = K mod ResponseDelayFactor

Spread not equal zero:

(1)

Minimal Response Delay = 10 ms x Spread (2)
Spread equal zero:
inimal Response Delay = 0 ms (3)

Allowgd values: 1 — 6 400

4.3.1. Coding section of block fields

4.3.1.4.1 General

The block fields are parted into option, suboption, blg

Table|29 shows the list of available
suboptions.

options and Tabl

infd, and (alue.

Table 29 — L|s
Value eanin U
(hexadecimal)

0x00

/ Reserve

0x01 \

pt| NS

\D\evi}:‘eEL\)pe\rti}%Option

\Qes&yed

OMControl

/E{evicelnitiativeOption

Reserved

0x§t\- OXFE

ManufacturerSpecificOption

NOxFF

AllSelectorOption
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Table 30 - List of suboptions

Value Meaning
(hexadecimal)

0x01 SuboptionStart

0x02 SuboptionStop

0x03 SuboptionSignal

0x04 SuboptionResponse
0x05 SuboptionFactoryReset
0x01 DevicelnitiativeSubaoption
0x01 SuboptionMACAddress
0x02 SuboptionIPParameter
0x01 SuboptionDeviceVendor
0x02 SuboptionNameOfStation
0x03 SuboptionDevicelD

0x04 SuboptionDeviceRoIe& \
0x05 SuboptionDevisﬁpti%\ N

0X06 SuboptionAIiaéNa@

Al X
OXFF Subopt}a&All@f\,{:t% (\\
0x00 — OxF SthéNQnMa&Jfactbx{erS\p{eci)k/
See Table 31 hubo;}ﬁghwcﬁ\

4.3.1.

4.3.1.4.3 Coding of the field DevicePropertiesOption
This fleld shall b@ ' nsigried8 according to Table 29.

4.3.1.

This fleld shall be coded as data type Unsigned8 according to Table 29.

4.3.1.
This field shall be coded as data type Unsigned8 according to Table 29.

rifirnpfinn

4.3.1.4.8 Coding of the field AllSelectorOption
This field shall be coded as data type Unsigned8 according to Table 29.

4.3.1.4.9 Coding of the field SuboptionStart
This field shall be coded as data type Unsigned8 according to Table 30.

The suboption StartTransaction shall be coded with DCPBIlocklength zero. There are no
additional data for this suboption.

4.3.1.4.10 Coding of the field SuboptionStop
This field shall be coded as data type Unsigned8 according to Table 30.
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The suboption StopTransaction shall be coded with DCPBlocklength zero. There are no

additional data for this suboption.

4.3.1.4.11 Coding of the field SuboptionSignal

This field shall be coded as data type Unsigned8 according to Table 30.

The suboption Signal shall be coded with DCPBlocklength zero. There are no additional data

for this suboption.

4.3.1.4.12 Coding of the field SuboptionResponse

This field shall be coded as data type Unsigned8 according to Table 30.

4.3.1.]1.13 Coding of the field SuboptionFactoryReset

This field shall be coded as data type Unsigned8 according to Table 30

The guboption FactoryReset shall be coded with DCPBlockleR
additipnal data for this suboption.

Factory Reset shall permanent set

- | The NameOfStation to *”

4.3.1.

4.3.1.4.18 ing e field’'SuboptionNameOfStation

This fleld k data type Unsigned8 according to Table 30.

4.3.1.47

This field shall be coded as data type Unsigned8 according to Table 30.

4.3.1.4.21 Coding of the field SuboptionDeviceOptions

This field shall be coded as data type Unsigned8 according to Table 30.

4.3.1.4.22 Coding of the field SuboptionAliasName

This field shall be coded as data type Unsigned8 according to Table 30.

4.3.1.4.23 Coding of the field SuboptionAllSelector

This field shall be coded as data type Unsigned8 according to Table 30.
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4.3.1.4.24 Coding of the field SuboptionDHCP

This field shall be coded as data type Unsigned8. The allowed values shall be according
Table 31.

Table 31 — SuboptionDHCP

Value Data Length Description References
(decimal)
0-11 Reserved 2
12 1+ Host Name d RFC 2132
13 - 42 Reserved @
43 1+ Vendor specific information \@FC 21?&\

44 - 53 Reserved @ /\ \\
54 4 Server identifier R¥Q21\3\2\

55 1+ Parameter request list ©

\
56 — 59 Reserved @ \\\ >

60 1+ Class-identifier ) RFC 2132

N\
61 2+ DHCP client identiﬁe&\ j/ (. \ RFC 2132
am

62 - 80 Resepiedd /N N [ L
81 1+ FQDN,\qudeBq\main
82 - 96 Reser@;1

~ NN
D/ um%@ Clint (=4ddressed Station)
Identifi N

Resexved

CPor address resolution
se\DHCP

1t ’ e DHCP and reset all DHCP options
2: Usé DHCP P for address resolution

Contxol

4.3.1.4.25 Coding of the field SuboptionManufacturerSpecific
This field shall be coded as data type Unsigned8 according to Table 30.

4.3.1.4.26 Coding of the field DCPBlocklength

This field shall be coded as data type Unsigned16 and shall contain the length of the specific
data of the suboption without counting padding octets.

4.3.1.4.27 Coding of the field BlockQualifier
This field shall be coded as data type Unsigned16.

Allowed values with the option IP suboption IP parameter shall be according to Table 32.
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Table 32 — BlockQualifier with option IP

Bit Value Meaning
(binary)
Use IP Address, Subnetmask, and Default Gateway temporary and delete
0 permanent store values
Bit 0 Set permanent IP Address, Subnetmask, and Default Gateway to 0.0.0.0

Save |IP Address, Subnetmask, and Default Gateway permanent and use it
after restart

Bit 1 - 15 Reserved
NOTE [The IP suboption MAC Address is not topic of change via DCP and therefore no DataQualifier is [defined
here.
AIIowId values with the option DeviceProperties, DHCP, and Manufg ific shall be
accorgling to Table 33.
Table 33 — BlockQualifier with option DevicePro ie
ManufacturerSpecific
Bit Value ea ng\ \)
(binary)
Bit o 0 Use the value of the optlon/SL(bop@ temp ary
i
1 Save the val/e\of the 9p§(on>s\bb/y(on({)§{man t and use it also after regtart
Bit[1 — 15 Reserved
4.3.1.r.28 Coding of the field BlockError w
This field shall be coded ata SI and\shall be set according to Table 34.

Value Meanjn Usage
(hexpdecimal)

0x00 No exr \/ Positive response
/Q\ Parameter delivered and accepted

0x01 Op\ﬁgn\{)t\s&ppo ed If optional option is not supported

SWn ot suppofted or no If optional suboption is not supported

OX%\ Da{&Se a&a}g/&

Ox0\3\ %b&hbn\ncyset If suboption could not be set for local reasons

0x04 \IQsourB? error If there is a temporary resource error within the server
0x05 SEM possible by local reasons [If Set service is not possible for local reasons
0X0K In aneration. SET not possible If Set service is not possible because of application
operation
0x07 — OxFF |Reserved Shall not be used

4.3.1

.4.29 Coding of the field Blockinfo

This field shall be coded as data type Unsigned16. The allowed values shall be set according
to Table 35, Table 36, Table 37, and Table 38.
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Table 35 — Blockinfo for SuboptionlPParameter

Bit Meaning

Bit 0 — 1 See Table 36
Bit2 -6 Reserved

Bit 7 See Table 37
Bit 8 — 15 Reserved

Table 36 — Bit 1 and Bit 0 of Blockinfo for SuboptionlPParameter

Bit 1 Bit 0 Meaning for SuboptioanParame}»e’n\

0 0 No IP parameter A
0 1 IP Parameter set /\

1 0 IP parameter set via DH
1 1 Reserved
Table 37 — Bit 7 of BlockInfo for S o&ra e
Bit 7 Meaning foﬁd@opﬁlo IPAPar eN

0 No IP ad}/e%g con}m\det}cted ( \

IP address\curreqtiy\not attive W address
1 .
conflict d}}é@N\ \
gle\B /QQ“W suboptions

B,\ eamng

Bit 0| 1B\/\FQSer>e{j\

ield vicelnjtiativeValue

4.3.1.4.30 Coding

The cpding of this fie
follow|ng meaping:

Bit 0:|Devicelniti llo
This fiel acc dlng to the Table 39.

Table 39 — DevicelnitiativeValue

accgrding to 3.7.3.4 and the individual bits shall ha

Value Meaning Usage

(hexadecimal)
0x00 OFF Device does not issue a DCP-Hello-ReqPDU after power on.
0x01 ON Device does issue a DCP-Hello-ReqPDU after power on.

e the

Bit 1 — 15: DevicelnitiativeValue.reserved
This field shall be set according to 3.7.3.2.

4.3.1.4.31 Coding of the field SignalValue
This field shall be coded as data type Unsigned16 according to Table 40.
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Table 40 — SignalValue

Value

(hexadecimal) Meaning Usage

Flash the Ethernet LINK LED or an alternative signalization with

0x0100 Flash Once duration of 3 s with a frequency of 2 Hz (500 ms on, 500 ms off).

4.3.1.4.32 Coding of the field NameOfStationValue
4.3.1.4.32.1 Encoding
This field shall be coded as data type OctetString with 1 to 240 octets. The following syntax

applieg:

Furthe

EXAMH
EXAMH
NOTE

Each
interfs

4.3.1.4.32.2

The fqg

LE 1
LE 2 “device-1.bog

The field Na
NameOfStatio

ce module.

1 or more labels, separated by [.]
Total length is 1 to 240

Label length is 1 to 63

Labels consist of [a-z0-9-]
Labels do not start with [-]
Labels do not end with [-]

The first label does not start with "port-xyz" g
0...9

Station-names do not have th

ith a,b,c,d,e, x,

length 1 to 240 octects:
all answer which has exactly got this name. In the compari
on equality the DNS conventions shall be considered.

Name of station with length == 0:

y, 2=

n one

son of

Only those devices shall answer, which have not received a station name yet.

The network representation of the NameOfStation shall be according to 4.3.1.4.32.1.

4.3.1.4.32.3 Semantics with Set service

The following rules shall be applied:

Name of station with length 1 to 240 octects:
The station shall set its name according to the NameOfStationValue.

Name of station with length == 0:
The station shall delete its stored name.

The network representation of the NameOfStation shall be according to 4.3.1.4.32.1.
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4.3.1.4.33 Coding of the field AliasNameValue
4.3.1.4.33.1 Encoding

The field shall be coded as OctetString. The content shall be the concatenation of the content
of the fields LLDP_PortID and LLDP_ChassisID.

AliasNameValue = LLDP_PortID + ”.” + LLDP_ChassisID (4)

4.3.1.4.33.2 Semantics with Identify service

The following rules shall be applied:

- Alias name with length != 0:

Only the device shall answer which has exactly got this additional-alias name. |In the
comparison of the two names on equality the DNS conventions § idered.
The device shall not answer with the AliasName. Instead i}/sk urrent
NameOfStation (even if the NameOfStation is not set).
— | Name of the station with length ==
Not allowed in a request.
NOTE |The AliasName is an unique alternative name for a device. Th€ “alias e i f logy or
neighbgurhood information. The alias name of station cannot be set or ge
4.3.1.r.34 Coding of the field DeviceRoleDetails
This field shall be coded as data type igned8 wi
Table — DeviceRoteDeta
Bit Meaniné —~ \ Usage
Bit 0 PWO\Qevic/ef\\ \ De\}isg}és the specific role
Bit 1 ] Pl\h’O\CMOIIer Dewice has the specific role
Bit 2 I Wide\"\ce -D{avice has the specific role
<€it\3> \fNIO S?pa\(sor ) Device has the specific role
BM/\%‘S@@{W&\ R >
4.3.1.4.35 Coding of\theifie
This f brding
to IEH
The |4 IANA
shall e applied
4.31.
This fretd—shatbe—coded—as—data—type—OctetStringi4—The—encoc irg—of—the—fretds—shall be

according to RFC 791 and to Table 42.
The value zero in all octets shall be use to delete a currently set IP address.

Table 42 — IPAddress

Value Meaning
(hexadecimal)

0.0.0.0 No IP address assigned

Other IP address assigned
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4.3.1.4.37 Coding of the field Subnetmask

This field shall be coded as data type OctetString[4]. The encoding of the fields shall be
according to RFC 791 and to Table 43.

Table 43 — Subnetmask

Value Meaning
(hexadecimal)

0.0.0.0 No subnet mask assigned

Other Subnet mask assigned

4.3.1.4.38 Coding of the field StandardGateway

This flield shall be coded as data type OctetString[4]. The encoding” of the fields shall be
accorgling to RFC 791 and to Table 44.

If thene is no configuration of the Default-router the value sh
the figld IPAddress. In this case, the application shall set up the lo
avoid [IP routing.

ue as
ion to

Table 44 — StandardGate

/N
(hex\alg:el::?mal)/\ /(\WY(Q/\ \
0.0.0.0 \ M&Qndaéd\gate\«@y%signed

Current IP addre;s_;No}tin\}{rd Nwaﬁsﬁgned

Other ( Wah}\tiéte\wabassigned

If no default router is configured, the valueyof StapdardGateway in the GetResBlock shall be
set to|the same value as\the field IRAddress.

4.3.1.4.39 Codi@t ameterValue using DHCP Option 61

The client identifief ga L DHCP client to request its IP parameters from a pPHCP
servel. A device st g the client identifier from the data set in the following
way:

4.3.1.4.391 DHCPParameterLength

This fleld sh s data type Unsigned16 and shall contain the length of the specific
subsejque >

4.3.1.4.39.2 \Us ACAddress as client identifier

If the device shall obtain its IP parameters using the DHCP protocol and use the Mac address
as a dlient identifier, then the option 61 shall have the following values:

SuboptionDHCP =61
DHCPParameterLength =1

DHCPParameterData =1

4.3.1.4.39.3 Use of NameOfStation as client identifier

If the device shall obtain its IP parameters using the DHCP protocol and use the
NameofStation as client identifier the option 61 shall have the following values (in addition to
RFC 2132):
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SuboptionDHCP =61

DHCPParameterLength =1

DHCPParameterData =0

If the name of station of the device has been changed the DHCP request shall automatically
use the new NameOfStation in the next DHCP request.

4.3.1.4.39.4 \Use of arbitrary client identifier

If the|device shall obtain its IP parameters using the DHCP protocol e an~ar
string|as client identifier the option 61 shall have the following values:

SyboptionDHCP =61

DHICPParameterLength =>1

DHCPParameterDatalfirst octet] =0

DHICPParameterData[second octet ...n]

This f
define

Note
Availab)

This f
option
the er

This f
option

Jata type OctetString and shall contain the values of the r|
e BlockValue has an odd length a padding octet shall be ad

the er]d in™® vQra’aligned. The padding octet shall have the value 0.

NOTE

4.3.1.1

the end in order to be word aligned. The padding octet shall have the value 0.

4.3.1.4.44 Coding of the field AddDataValue

This field shall be coded as data type OctetString and shall contain the values of the related
option and suboptions. If the BlockValue has an odd length a padding octet shall be added at
the end in order to be word aligned. The padding octet shall have the value 0.

bitrary

JI) as

mittee.

elated
Hed at

elated
ded at
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4.3.2 DCP protocol state machines
4.3.21 Application relationship monitoring
4.3.21.1 Timer

UC Client Timeout
This Timer, restarted on the requestor when sending an unicast request, will terminate waiting
for an response. The value shall be taken from the appropriate DCP ASE attribute.

MC Client Timeout
This Timer, restarted when sending a multicast request on the requestor, will terminate
waiting for a response. The value shall be taken from the appropriate DCP ASE attribute.

4.3.2.1.2 Intervals of the receiver

Response Delay Time
This monitoring time specifies the time period waiting for DCP-ldentifyR

Client Hold Time

This monitoring time specifies the smallest allowed period of¢time-be e and
the release of the client. This is used to allow multiple serviges % X ource
withoyt disruption of other nodes. The value shall be taken P ASE
attribdte.

4.3.2.p Application Relationship Protocol Mac
4.3.2.2.1 DCPUCS

4.3.2.11 Primitive definitions
4.3.2.2.1.1.1 Primitives exchanged betweex

The s
DCPU

ed by

4.3.2.2.1.1.2 Primitive

The s
LMPM and vice

parameters issued by DCPUCS received by
PM service definition.

4.3.2.

The s state,
DCP 1? Link
Layer or the

Respq
Local

S
THis local variable contains the Transaction ID XID used to identify services uniquely. The
initialwalue shall be derived from a random number generator.

NOTE The current time value in nanoseconds may be used as a random number.

Pending
This local variable holds the information whether a Set or Get service is pending.

Retry
This local variable contains the retry counter. The maximum value shall be taken from the
appropriate DCP ASE attribute.

4.3.2.21.3 DCPUCS state table
Table 45 contains the complete description of the DCPUCS state table.
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Table 45 — DCPUCS state table

# Current
State

Event
/ICondition
=>Action

Next
State

1 OPEN

DCP_Get.req(CREP, DA, ListOfOptions)
=>

Pending:= GET

DCP-UC-Header.Xid:= SXID

A_SDU := DCP-GetReqPDU

Store A_SDU

WACK

RUtly. :‘V‘IG RUtly L;Ill;t
StartTimer(UC Client Timeout)
LMPM_A_Data.req (CREP, DA, SA, Prio=0, A_SDU)

2 OPEN

DCP_Set.req(CREP, DA, ListOfData, ListOfControlCommands
=>

Pending:= SET

DCP-UC-Header.Xid:= SXID

A_SDU := DCP-SetReqPDU

Store A_SDU

Retry:= Max Retry Limit

StartTimer(UC Client Timeout)

LMPM_A_Data.req (CREP, Dé\SA Prio 0

N

3 OPEN

LMPM_A_Data.ind (CREP, RA, io, A SDU)
=>
ignore

OPEN

4 OPEN

LMPM_A_Da
=>

ignore

OPEN

5 OPEN

OPEN

6 WACK

E>={NVALID_STATE
\eKGet cnf(-) (ERRCLS, ERRCODE)

WAQK

7 WACK

DCP_Set.req(CREP, DA, ListOfData, ListOfControlCommands)

=>

WAQK

ERRCLS := CTXT
ERRCODE := INVALID_STATE
DCP_Set.cnf(-) (ERRCLS, ERRCODE)

8 WACK

LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU)
/DCP-Get-ResPDU && Pending == GET && DCP-Header.xid == SXID
=>

SXID:= (SXID+1) & Oxffffffff

DCP_Get.cnf(+) (ListOfData)

OPEN

9 WACK

LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU)
/DCP-Get-ResPDU && (Pending != GET || DCP-Header.xid != SXID)
=>

ignore

WACK
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# Current Event Next
State /Condition State
=>Action
10 | WACK LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) OPEN
/DCP-Set-ResPDU && Pending == SET && DCP-Header.xid == SXID
=>
SXID:= (SXID+1) & Oxffffffff
DCP_Set.cnf(+) (CREP, ListOfData, ListOfControlCommands)
11 | WACK LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WACK
/DCP-Set-ResPDU && (Pending != SET || DCP-Header.xid != SXID)
=>
ignore (\
N
12 | WACK LMPM_A_Data.cnf (CREP, LMPM_status) WAQK
/LMPM_status == OK
>
ignore
N\
13 |WACK  |LMPM_A_Data.cnf (CREP, LMPM_status) N \) cLobED
/LMPM_status = OK && Pending == GET
=>
ERRCLS := PROTOCOL
ERRCODE := LMPM
StopTimer()
DCP_Get.cnf(-) (ERRCLS, ER DE
14 | WACK LMPM_A_Data.cnf (CREP, LMPM tus \> CLOBED
/LMPM_status ' %
=>
ERRCLS
ERRCOD
St
D
15 | WACK Tim WAQK
/R
A_S =fr _
etn= tr
Q&’Mma eq (DA, SA, Prio, A_SDU)
16 | WACK w OPEN
/Retry=#"0 && Pending == GET
=>
ERRCLS := PROTOCOL
ERRCODE := TIMEOUT
DCP_Get.cnf(-) (ERRCLS, ERRCODE)
17 | WACK Timeout OPEN
/Retry == 0 && Pending == SET
=>
ERRCLS := PROTOCOL
ERRCODE := TIMEOUT
DCP_Set.cnf(-) (ERRCLS, ERRCODE)
18 | WACK LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WACK

/1(DCP-Set-ResPDU || DCP-Get-ResPDU)
=>

ignore
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4.3.2.2.2 DCPUCR

4.3.2.2.21 Primitive definitions

4.3.2.2.2.1.1 Primitives exchanged between DCPUCR and DCP user

The service primitives including their associated parameters issued by DCP user received by
DCPUCR and vice versa are described in the DCP ASE in the service definition.

4.3.2.2.2.1.2 Primitives exchanged between DCPUCR and LMPM

The service primitives including their associated parameters issued by DCPUCS received by
LMPM and vice versa are described in the LMPM ASE in the service definition.

4.3.2.22-2—State-machine-deseription
Withir] the OPEN state, the state machine is waiting for the first L Data slerwce
indication. After passing the indication to the user the WACK state ji$ ®ntg MAJresponse

service will activate an LMPM_A_Data request and bring the m DPEN

state.
Local jvariables of the DCPUCR:

SAM
This lpcal variable contains the last valid SA conveyed
valid data.

ta indication with

SXID
This |
value

. The

4.3.2.2.2.
Table RYUCR state table. A LMPM_A_Data.ind
primit or DCP-Set-ResPDU.

# Current Event Next

State ICondition State
=>Action

1 | dPEN _\p(c \LEEQ"Sata) OPEN

2 |dpeEN “Setrsp(CREP, ListOfResponse) OPEN

ignor

3 PEN EMPM—A—Datarimd(EREP DA SAPrioA—SBY) WAEK
/DCP-Get-ReqPDU && (SAM == NIL || SAM == SA)
=>

SAM:= SA

SXID := DCP_Header.xid

StartTimer(Client Hold Time)

DCP_Get.ind (SA,ListOfSelectors)

4 OPEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WACK
/DCP-Set-RegPDU && (SAM == NIL || SAM == SA)
=>

SAM:= SA

SXID := DCP_Header.xid

StartTimer(Client Hold Time)

DCP_Set.ind (SA,ListOfData)



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

- 76 - 61158-6-10 © IEC:2007(E)

# Current Event Next
State /ICondition State
=>Action
5 OPEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) OPEN

/DCP-Get-ReqPDU && (SAM = NIL && SAM != SA)
=>

ignore

6 OPEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) OPEN
/DCP-Set-ReqPDU && (SAM = NIL && SAM != SA)
=>

ignore (\
N
7 OPEN LMPM_A_Data.cnf (CREP, LMPM_status) OPEN
o >
ignore <\
N
8 OPEN Timeout OPEN

=>

SAM:= NIL /\
O

9 |wWAck |DcP_Get.rsp(CREP, ListOfData) N C) oPEN
=>

DCP_Header.op:= GET
DCP_Header.xid:= SXID
DA := SAM

A_SDU := DCP4Get-Res
StopTimer()
LMPM A_[Rta rag (C EI?-\QA rio, A_SDU)

10 | WACK DCPj Setlrsp(eREP)List R};@) OPEN

11 |WACK \D\at}md (CREP, DA, SA, Prio, A_SDU) wAdk
igno

4.3.2.2.3 DCPMCS

4.3.2.2.31 Primitive definitions

4.3.2.2.3.1.1 Primitives exchanged between DCPMCS and DCP user

The service primitives including their associated parameters issued by DCP user received by
DCPMCS and vice versa are described in the DCP ASE in the service definition.

4.3.2.2.3.1.2 Primitives exchanged between DCPMCS and LMPM

The service primitives including their associated parameters issued by DCPMCS received by
LMPM and vice versa are described in the LMPM service definition.

4.3.2.2.3.2 State machine description

The machine waits in the OPEN state for an Identify service request. After issuing the
transmission of the data the WACK state is used to wait for all responses until a certain time.
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The timeout causes to issue the Identify contirmation service primitive with all received
responses to the DCP user and sets the state machine to the OPEN state.

Local variables of the DCPMCS

SXID
This local variable contains the Transaction ID XID used to Identify services uniquely. The
initial value shall be derived from a random number generator.

4.3.2.2.3.3 DCPMCS state table

Table 47 contains the complete description of the DCPMCS state machine. A
LMPM_A_ Data.ind primitive will be accepted if type is DCP-ldentifyResPDU.

Table 47 —- DCPMCS state table
A)
# Current Event Next
State /Condition State
=>Action
1 OPEN DCP_ldentify.req(ListOfFilter, ResponseDelayFactor) \ WAQK
=>
DCP_Header.xid:= SXID
DA=01:0E:CF:00:00:00
A_SDU := DCP-Ildentify-ReqPDU
StartTimer((round up to next second (Res
LMPM_A_SDU.req(CREP, DW VL [\
2 | opEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) \j OPEN
=>
ignore
3 OPEN LMPM_A_Data.cn C EP, OPEN
/LMPM_status = O
4 |dPEN (CRER, DNPM_status) OPEN
5 OPEN OPEN
igno
6 ACK n(‘D_Idnnfif\‘l rnnl(l istOfFilter PpepnnepnplnyFnr‘fnr) WAQK
=>
ERRCLS := CTXT
ERRCODE := INVALID_STATE
DCP_ldentify.cnf(-) (CREP,ERRCLS,ERRCODE)
7 WACK LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WACK
/DCP-ldentify-ResPDU && DCP-Header.xid == SXID
=>
ListOfDevices.SA=SA
ListOfDevices.ListOfData = A_SDU
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# Current Event Next
State /ICondition State
=>Action
8 WACK LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WACK

/1(DCP-Identify-ResPDU) || (DCP-Header.xid != SXID)
=>

ignore

9 |wack LMPM_A_Data.cnf (CREP, LMPM_status) WACK

/LMPM_status == OK
=>

ignore (\

10 | W

N

ACK LMPM_A_Data.cnf (CREP, LMPM_status) OPE
/LMPM_status = OK >
=>

ERRCLS := PROTOCOL

ERRCODE := LMPM
DCP_ldentify.cnf(-) (ERRCLS,ERRCODE) \
11 |WACK  |Timeout b OPEN
=>
SXID:= SXID + 1 mod Oxfffff; G
ListOfDevices=Stored ListOfDevice
DCP_ldentify.cnf(+) (ListOfDevicas)
4.3.2.p.4 DCPMCR Q \>
4.3.2.2.4.1 Primitive definiti

4.3.2.

The s
DCPM

4.3.2.2.41.

The s
LMPM

4.3.2.2.5.

The s
be pa
WRSH

.4.1.1 Primitive

ervice pri [
CR and viceveg

ate machihe is\waiting for DCP-ldentifyReqPDUs in the OPEN state. The filter lis
ssed tontheNDCP user to check the filter criteria. The state machine waits in the
a, Ccertain timé calculated by means of the clients Response Delay Factor to se

ed by

ed by

t shall
state
nd the

respo

nselin case the DCP user has recognized a match with local data. Otherwise, n

bthing

shall

Local

e Serlll.

variables of the DCPMCR

SXID
This local variable contains the Transaction ID XID used to ldentify services uniquely.

4.3.2.2.4.3 DCPMCR state table

Table

48 contains the complete description of the DCPMCR state machine. A
LMPM_A_Data.ind primitive will be accepted if Type is DCP-IdentifyReqPDU.
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Table 48 — DCPMCR state table

# Current Event Next
State /Condition State
=>Action
1 OPEN DCP_ldentify.rsp(ListOfData) OPEN
=>
ignore
2 OPEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) WRSP
/DCP-Identify-ReqPDU &&
Successful comparison with ListOfFilters
=>
ResponseDelay :=((SA[4]*256+SA[5]) mod ResponseDelayFactor) *1
StartTimer(ResponseDelay)
DCP_ldentify.ind(ListOfFilter)
3 |oPEN LMPM_A_Data.ind (CREP, DA, SA, Prio, A_SDU) \ \> OPEN
/IDCP-ldentify-ReqPDU
=>
ignore
4 OPEN LMPM_A_Data.cnf (CREP, LMPM_statu OPEN
=>
ignore
5 WRSP Timeout OPEN
/Stored A_SDU
=>
A_SDU= S
LMPM_A Da q CRE NSANPrio-A_SDU)
6 |wWRsP T| \) oPEN
/'S Qre
7 WRSP P dentif: sp( istOfData) WRYP
8 RSP LMPM_A_Data.ind (CREP, DA, SA. Prio, A_SDU) WRYP
=>
ignore
9 WRSP LMPM_A_Data.cnf (CREP, LMPM_status) WRSP

=>

ignore

4.4 Precision time control

4.41 FAL syntax description

4411 DLPDU abstract syntax reference

The DLPDU abstract syntax from 4.1.1 shall be applied.
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4.4.1.2 APDU abstract syntax

Table 49 defines the abstract syntax of the PTCP PDUs referred to as APDUs. The defined
order of octets shall be used to convey the APDUs.

Table 49 — PTCP APDU syntax

APDU name APDU structure

PTCP-Header, PTCP-RTASyncPDU * PTCP-FollowUpPDU » PTCP-AnnouncePDU #
PTCP-PDU PTCP-RTCSyncPDU » PTCP-DelayReqPDU * PTCP-DelayResPDU " PTCP-
DelayFuResPDU

PTCPSubdomain, PTCPTime, PTCPTimeExtension, PTCPMaster, [PTCPOption],
FTUOUFETNJ

PTCPSubdomain, PTCPTime, PTCPTimeExtension, PTCPMaster, [PFTCPRTData
[PTCPOption], PTCPENnd, APDU_Status

PTCP-AnnouncePDU PTCPSubdomain, PTCPMaster, [PTCPOption], PTCPI%r(\ \\
PTCP-FollowUpPDU PTCPSubdomain, PTCPTime, [PTCPOption], PT(;%Rd
PTCIP-DelayReqPDU PTCPSubdomain, PTCPDelayParameter, [PTCPE)Qtion], CPENd )

PTCP-RTASyncPDU

—

PTCIP-RTCSyncPDU

PTCP-DelayResPDU PTCPSubdomain, PTCPDelayParameter, PPO ra er, PTCPPortTime
clayres [PTCPOption], PTCPEnd

PTCP-DelayFuResPDU | PTCPDelayParameter, [PTCPOption?rf P;@gﬂ;%\ >

@ Eagh delay measurement requestor shall a(}‘\pt PTCP@Q‘QMVDL/WQM his TLV.

oo
Table|50 defines structures for substituti elements o PDU structures.
Table 5

bstit
Libstitution name \) Mtructure

P CP serve WRT d 2, PTCP_Delay10ns, PTCP_SequencelD,
PTCP-Header
QTC ing §, PTCP_CumulativeFrequencyOffset

PT :PSubdomaiS\) ﬁ(CP T{\He er NCVMasterSourceAddress PTCP_SubdomainUUID

PTCPTime A ﬁc\\ﬂ\vm adding*] @, PTCP_Seconds, PTCP_NanoSeconds

PT ,PTlmeExtens n CP LV , PTCP_Flags, PTCP_EpochNumber, PTCP_CurrentUTCOffs

TCR TLV¥leader, PTCP_ClockVariance, PTCP_ClockUUID, PTCP_ClockStratpm,
PTCPMaste )
PTCP_CldckRole, [Padding*] @
X \ PTCP_TLVHeader, PTCP_RequestSourceAddress, PTCP_RequestPortID,
PTCPDel aramet . a
PTCP_SyncID, [Padding*]

PT ZPPortParam%\/ PTCP_TLVHeader, [Padding*] & PTCP_T2PortRxDelay, PTCP_T3PortTxDelay

(2]

4
—_

PTCRPortTime PTCP_TLVHeader, [Padding*] & PTCP_T2TimeStamp

PTCPOption PTCP_TLVHeader, PTCP_OUI, PTCP_SubType, Data*, [Padding*] @
PTCP_TLVHeader(=0x7F, 22), PTCP_OUI(=00-0E-CF), PTCP_SubType(=1),

PTCPRTData

[Padding*]2, IRDataUUID
PTCPENd PTCP_TLVHeader(0)

@ 32bit alignment shall be ensured.

4.41.3 Coding section related to common basic fields
4.4.1.3.1 Coding of the field PTCP_reserved_1
This field shall be coded as data type Unsigned32.
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4.4.1.3.2 Coding of the field PTCP_reserved_2
This field shall be coded as data type Unsigned32.

4.4.1.3.3 Coding of the field PTCP_TLVHeader
The coding of this field shall be according to 3.7.3.4. and the individual bits shall have the

following meaning:

Bit 0 — 8: PTCP_TLVHeader.Length
The value contains the sum of subsequent octets of the according block.

Bit 9 — 15: PTCP_TLVHeader.Type

Lol H

This f

ball k. Aol ot 1 P~ + T ok
U olTall VO CUUTU WILTIT UTC valuCo aLULUTuUITTy tU 1Tav

] L4
o JiT.

Table 51 — PTCP_TLVHeader.Type

4.41.

These
the 1
Follow

4.4.1.8.4.
This T{i
propa

PTCP-Header

(AN
Value Meaning se
(hexadecimal) <\ \
0x00 PTCPEnd Mand§\tory \ \
0x01 PTCPSubdomain Mantatoy ZWoo O\
0x02 PTCPTime andator N
0x03 PTCPTimeExtension / f\}vlar}&toﬁ\ >
0x04 PTCPMaster (\\~ [Mdngatory
0x05 PTCPPortI%’aNer( N\ 6 K Mkau.o)atsx/
0x06 PTCPDelayParameta; Mandzafory
0x07 PTCPPortTiﬁ Mandatory
0x08 - Ox7E AReserved \  \
Ox7F O\r\geﬁizatiMI\y\Spe\ciﬁt): v Optional
‘ N

Table 52 - PTCP_Delay10ns

lay time in nanoseconds. It is parted into a fi¢ld for
part. All delay fields are only relevant for

Sync-,

bf the

Value
(hexadecimal)

Meaning

0x00000000 — OXxFFFFFFFE

Valid

10 nanosecond part of the propagation delay time

Invalid
OxFFFFFFFF This value indicates an overflow and marks the delay fields as invalid
4.41.3.4.2 Coding of the field PTCP_Delay1ns

The field contains the 1 ns part and the sign of the propagation delay time.

The coding of this field shall be according to 3.7.3.3 and the individual bits shall have the

following meaning:

Bit 0 — 3: PTCP_Delay1ns.Value
The value contains the 1 ns part of the propagation delay time. This field shall be coded with
the values according to Table 53.
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Table 53 - PTCP_Delay1ns.Value

Value
(hexadecimal)

Meaning

0x00 — 0x09 Number of ns

0x0A — OxOF Reserved

Bit 4 — 6: PTCP_Delay1ns.reserved
This field shall be set according to 3.7.3.2.

Bit 7: PTCP_Delay1ns.Sign

The vplue contains the sign of the propagation delay time. This field shall-be coded with the
valueg according to Table 54.
Table 54 — PTCP_Delay1ns.Sign (\ x
Value Meaning
(hexadecimal)
0x00 Treat PTCP_Delay1ns.Value and PTCP_Délay{Ohs dgfositive\valus
0x01 Treat PTCP_Delay1ns.Value and P}@P:DM%\@s}Qanlue
4.41. ffset
This f’ according to Table[55. It
contai . Every node which forwards
the P1 ccording to Equation (5).
()
(6)
/\ P~ CumulativeFrequencyOffset
Val Meaning
(decimal)
214|749 240 483,647 Positive value
\ / Positive value
0 - 214 748 0 is equal to zero ppm frequency offset
214748 is equal to 200 ppm frequency offset
Invalid
e PTFCP—CumutativeFrequencyOffsetstrattmobeused-and
0x80000000 the Equation (5) shall not apply.
If no valid scaled frequency offset exists, the
PTCP_CumulativeFrequencyOffset shall be set to invalid
Negative value
-1 --214 748 0 is equal to zero ppm frequency offset
-214748 is equal to -200 ppm frequency offset
-214 749 — -2 147 483 647 Negative value

4.41.3.4.4

Coding of the field PTCP_SequencelD

This field shall be coded as data type Unsigned16 with the values according to Table 56.
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4.41.

Table 56 — PTCP_SequencelD

Meaning Usage

The PTCP master increments these field for every sync

Sync frame frame.

The PTCP master or a follow up injecting PTCP

Follow up frame forwarder mirrors the value from the Sync frame.

The PTCP delay messurement requester increments

Delay request frame these field for every messurement.

The responder mirrors the value from the Delay request
Delay response frame

frame.
The responder uses the value from the Del onse
Delay response follow up frame frame

B.5 Coding of the field PTCP_OUI

This fleld shall be coded as OctetString[3] with the Organizatignally

defingd in IEEE 802.

Note

4.41.
This f

The value of this central administrative number is given b
Availabje at <http://standard.ieee.org/regauth>

B.6 Coding of the field PTCP_SubType

paranjeter PTCP_SubType shall be cqgdedhasdn Falbie 57,

4.41.8.

This f
1s).

Value
(hexade(e{r}ha\l)

Used for RT_CLASS_3

4.4.1.8.8

This f

Table 58 — PTCP_NanoSeconds

Ul) as

mittee.

Ul the

ion of

alues

Value Meaning
(hexadecimal)

0x00000000 — 0x3B9ACIFF [Delay in ns
0x3B9ACAO00 — OXFFFFFFFF |Reserved

4.41.3.9 Coding of the field IRDataUUID
This field shall be coded as data type UUID.

4.41.4 Coding section of PTCP-PDU specific fields
4.41.41 Coding of the field PTCP_MasterSourceAddress

This field shall be coded as data type OctetString[6]. The value of the field Destination
Address shall be according to IEEE 802 MAC address.
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4.4.1.4.2 Coding of the field PTCP_SubdomainUUID
This field shall be coded as data type UUID.

4.4.1.4.3 Coding of the field PTCP_Flags

The coding of this field shall be according to 3.7.3.4 and the individual bits shall have the
following meaning:

Bit 0 — 7: PTCP_Flags.reserved_1
This field shall be set according to 3.7.3.2.

Bit 8 — 9: PTCP Flags LeapSecond

Th f Lol ball b P~ T akbl |~ aY
IS CTU olrdil T OUL aLLuUrTuIiTry 1dviv JJv.

Table 59 - PTCP_Flags.LeapSecond

Meaning <

Value
(hexadecimal)

0x00 No leap second < \
0x01 Last minute has 61 s (\ \‘
0x02 Last minute has 59 s \
0x03 Reserved

Bit 10 — 15: PTCP_Flags.reserved_2
This f[ald shall be set to zero.

4.41.4.4 Coding of the field PTCP_

This fjeld shall be coded as data typ Limber

field ghall be the value of’e clock
issuinpg this message accordi
Talhjle 60 — Timescale %\\ ber
MJD UTC Offset Value Valde
(Modified Julian Day) /N ! T| e inated) [ (Leap seconds)| PTCP_Seconds | PTCP_Epoch-
/\ Number

0:00:00

15 02(/\

\\\\900 00:00:00 0 0
\a\nuary 1970 — 00:00:00 0 0

0:00: \ -

1 January 1972 — 00:00:00 10 63 072 000 + 10 0
41317
16,37 28 June 1999 — 16:57:44 32 930 589 064 + 32 0
5+ 357

T January 2006 — 00:00:00 39 0]

Table 61 — Timescale correspondence between PTCP_EpochNumber, PTCP_Second,
PTCP_Nanosecond, CycleCounter, and SendClockFactor

CycleCounter PTCP_EpochNumber | PTCP_Second PTCP_Nanosecond SendClockFactor
value value value value value
(hexadecimal) (decimal) (decimal) (decimal) (decimal)
0x0000000000000000 0 0 0 32
0x0000000000010000 0 65 536 000 000 32
0x0000000100000000 0 4 294 967 296 000 000 32
0x0001000000000000 65 2 302 102 470 656 000 000 32
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PTCP_Epoch = PTCP_EpochNumberx 0x100000000 (7)
PTCP_Time =PTCP_Epoch + PTCP_Second + PTCP_Nanosecond (8)
CycleCounter = PTCP_Time (9)

SendClockFactor x 31,25us

CycleCounter
o|j1]12]|13|4|5|6|7]| 8|9 |10[11[12|13]14] 15

CyleCounter-

Offset
-
PTCP_Time <>

| AN .
0 x w t
Duration of a cycle =
SendClockFactor x 31,25us
Offsetfm '
(>

Offset———————p
Offset

<

-

For th
accep

eCounter as shown in Figure 13, the calculation shall
an offset to the cycle begin.

PTCP_Time div (SendClockFactor x 31,25 ps) (10)
&rOffset’= PTCP_Time mod (SendClockFactor x 31,25 us) (11)

4.4.1.4:5 Coding of the field PTCP_CurrentUTCOffset

This field shall be coded as data type Integer16. The value of the current
PTCP_CurrentUTCOffset field shall be the value of current_utc_offset of the global time
properties data set of the clock issuing this message according to Table 60.

4.4.1.4.6 Coding of the field PTCP_ClockUUID
This field shall be coded as data type UUID.

4.41.4.7 Coding of the field PTCP_ClockStratum

This field shall be coded as Unsigned8. The clock stratum, or stratum number, describes one
measure of the quality of a clock and shall be coded as in Table 62.
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Table 62 — PTCP_ClockStratum

Value Meaning Usage
(hexadecimal)

May be used temporarily for special purposes by PTCP implementations to

0x00 Force force a clock to be deemed better than other clocks in the system.
Designates the clock as a primary reference standard traceable to a
recognized standard source of time.

0x01 Primary Note GPS clocks, calibrated atomic clocks, etc. fall into this stratum
A stratum 1 clock shall not be synchronized using the PTCP protocol to
another clock in a PTCP system.
Designates the clock as a secondary standard reference _clock.
The clock shall be: Directly (not via PTCP) synchroniZed to axstratdm Y |clock

%02 Secondary or another source deemed to be a correct source ine for the\RTICP

subdomain or previously directly synchronized t stratym

another source deemed to be a correct source/of i
subdomain.

I . The lowest possible stratum value if not{ or a clock that is\capab
x03 TimingSignal o - h
issuing external timing signals.
0x04 — 0xFF  |Reserved & \ \ x
X

4.4.1.9[1.8 Coding of the field PTCP_ClockVariance

This
clock.

of

[]

eld shall be coded as data typ

e va@ chakacterizes the quality of a

4.4.1.r.9 Coding of the field PTCP_

This fleld shall be coded as Unsigned8 acciigja
ma/bl\e\— ClsckRole
N
Value Meaning Usage
Mad imal)

VT NICT RN
A801

\Qrir%r/)\ Primary PTCP-Master

SW Secondary PTCP-Master

RN
oy S [Fageed

g e field PTCP_T2PortRxDelay
d as data type Unsigned32. The value contains the port-receivefdelay

4.4.1.4.1

This fleld shall
in 1 n$.

4.4.1.4.11 Coding of the field PTCP_T3PortTxDelay

This field shall be coded as data type Unsigned32. The value contains the port-transmit-delay
in 1 ns.

4.4.1.4.12 Coding of the field PTCP_RequestSourceAddress

This field shall be coded as data type OctetString[6]. The value of the field
PTCP_RequestSourceAddress shall be according to IEEE 802 MAC address.

4.4.1.5 Coding of the field PTCP_RequestPortID
This field shall be coded as data type Unsigned8 with the values according to Table 64.
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4.41.

4.41.

4.4.2
There

443

Thereli

4.4.4
4.4.4,

4.4.4.0.

For e
stamp

— 87 —

Table 64 — PTCP_RequestPortID

Value Meaning
(hexadecimal)
0x00 Reserved
0x01 — OxFF Port number

5.1 Coding of the field PTCP_SyncID
This field shall be coded as data type Unsigned8 with the values according to Table 65.

rable 65— PTCP_SynciD

Value Meaning Use <*/\
(hexadecimal) A
0x00 Clock Send Clock and phase s%rqch oﬁaatio\\
0x01 Time Time synchronizatiQ/n \ \
0x02 — OxFF | Reserved N\ W

5.2 Coding of the field PTCP_T2TimeStam
This field shall be coded as data type Unsigned3

Table @ P

Value
(hexadecimal)

Frame Delimiter octet of an IEEE 802.3 frame as shown in Figure 14.

values.accofrding to Table 66
im Sta@p

(A weaning
[N

0x00 000 - FFEFF i i d
X /OOK\\(Q*F\ﬁR IB-\F\Jlme\S{Q in nanoseconds

bch received ahd transmitted sync, delay request or delay response message &
ing’ unit has to generate a time stamp. The PTCP message timestamp poin{ shall
corredp o-the i Re—firsihio ot-immediatelyfolow
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First Octet

following

Start of Frame

Figure

PTCP master / slave /
DelayResponder

B

.

|

T4

SendH

15 shows the four timestamps used for synchrdénization,

elayReg-Frame

DelayRsp-Frame

yRequestor
—
-
T1
Ta —

Figure 14 — Message timestamp paint

o)

PTCP master/ slave /

Figure 15 — Four message timestamps

is measured by the local clock of the port which sends a Sync- or a DelayReqg-Frame.

ReceiptTimeStamp T2

is measured by the local clock of the port which receives a Sync- or a DelayReq-Frame.

SendTimeStamp T3

is measured by the local clock of the port which sends a DelayRes-Frame.

ReceiptTimeStamp T4

is measured by the local clock of the port which receives a DelayRes-Frame.
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4.4.41.2 Line delay measurement and peer rate compensation

The line delay measurement and the peer

rate compensation calculation between

DelayRequestor and DelayResponder are described in Figure 16. DelayReq-, DelayRes and
DelayFuRes-Messages shall be used for delay measurement and shall not be propagated.
The DelayFuRes-Frame is used to transmit the value of ResDelay to the DelayRequestor.

DelayResponder

DelayReqg-Frame(Seq)

DelayRequestor

T, Delay.Req

ResDelay

DelayRes.Req

Ts

DelayResFu.Req
_____ >

If a time stamping unit|is sgpa
respohse time in@d
The llne delay m

DelayResponder i

DelayRes-Frame(Seq, Ta)

DelayResFu-Fram

pDelay.red.ind T2/

esDela

—_—

AN

DelayReg-Frame(Seq)

ela

DelayRequestor

T, Delay.Req

Bilatic

brt the

r and

ResDelay

DelayRes.Req

T3

Seq = Seq

DelayRes-Frame(Seq, Ty)

> ReqgDelay

. DelayRes.Ind.

=
Ty
Seq = Seq +1

Figure 17 — Line delay protocol without follow up
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The calculation of line delay and peer rate compensation factor is shown in following
equations. If the DelayRes-PDU contains the field T,, the Equation (14) shall be used,

otherwise Equation (15) shall be used.

ResDelay=T; - T, (12)
ReqgDelay=T', - T’; (13)
RCFoeer = T2(Seq)-T2(Seq-1) (14)
T'1(Seq)-T"1(Seq—1)
RCFpeer = 1 (15)
ResDelaypeer = w (16)
RCFpeer
LineDelaypeer = ReqDelay — sesDeIaypeer (17)
RCFgcal = (RCFpger — 1) % 230 (18)
RCF1,unc = Truncate_to_Integer32(RCFg (19)
ScaledFrequencyOffset = RCF 1, \e (20)

PTCP is determined as descriged in
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: : TxDelay | TxDelay RxDelay :
: :‘ Lt B P> P> :
' ' :
E T MACTxDelay T3_PortTxDelay CableDelay == cd ‘
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: . '
' 4 '
' H '
' H '
' 4 '
' 4 '
' : :
' < ».
.
SendTimgStamp T3
.

FrameSendOffset
reference point

NOTE | The Redu
MHz clpck of the PHYY

Indepemdent Interface

NOTE } 3
quantizption error~Qf 45 ns\Th

A por{ receive/tran lt- y
PHY gqomponent and\the deviation from the reference time stamp.

T3 PortTxDetay = T3_PhyTxDelay + T3_PtcpTxDelay

T2."PortRxDelay = T2 PhyRxDelay + T2 PtcpRxDelay

the 25
Media

ts in a

used

(21)
(22)

(23)

T4_PortRxDelay = T4_PhyRxDelay + T4_PtcpRxDelay

CableDelay = (ReqgDelay — ResDelay — T1_PortTxDelay — T2_PortRxDelay —
T3_PortTxDelay — T4 _PortRxDelay )/ 2

LineDelay = CableDelay + T3_PortTxDelay + T4_PortRxDelay

(24)

(25)
(26)

LineSyncDelay is the line delay of the Sync-Frame. Due to the asymmetry of the involved
communication path and due to the resolution of the time stamps it is basically impossible to

determine the line delay exactly.

A PTCP clock can detect non PTCP neighbors by checking the line delay between nodes. As
a switch delay is in the range of several (>2) us, the delay between two nodes connected with

100 m Twisted Pair cabling (100 Base TX) is about 500 ns.
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FrameSendOffset
reference point
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FrameSendOffset
reference point
for & usage

Figurg 19 shows the model paramete age. The parameter MaxBridgeDelay,
MaxPortTXDelay and MaxPortRXDel ing tools a calculation basis for

RT_C

4.4.4,

A de\
Figure

| ASS_3.

1.4 Sync-Framg

ice which ferwa
20 and <«® i

ges measures the bridge delay as shgwn in
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through a sequence of devices can be seen in Figure 2
ne frames for synchronization in the network is known as PTCP nj
that xeceive and/or pass on these frames are known as PTCP slave. A
e to a local time system or a global time source.

(27)
(28)
1. The

aster.
PTCP

Time +Id1 +bd2 +Id2 +bd3 +Id3 +Id"
PTCP PTCP PTCP PTCP
master slave slave slave

Figure 21 — Delay accumulation

The Sync-Frames are forwarded as peer to peer frames. Every device has to adjusted the

Sync-

Frame by

adding its bridge delay bd, (bridge delay measurement is shown in Figure 20),

adding the line delay Id, (line delay measurement is shown in Figure 18),

to the delay field of the Sync-Frame as it passes through. Each PTCP slave knows the
propagation delay of the sync frame. When the time of arrival T, is known, the drift compared

to the

PTCP master can also be determined.
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4.4.41.5 Rate compensation
4.4.41.5.1 Bridge delay

If the bridge delay is significant (several 100 ps), then the values shall be corrected by rate
compensation in order to achieve high precision synchronization.

EXAMPLE If a frame of 12 000 Bit times will be send out the delay of a subsequent time frame is about 120 ys at
fast Ethernet speed. If there is a clock drift of 100 PPM and the PTCP master has a clock drift of -100 PPM this
would result in an error of 24 ns. If there is no priority for PTCP frames and there are 10 frames queued, this could
result in an additional error of 240 ns which may be inacceptable. That means that a large delay value means less
precicision of the delay value. Each clock sampling at a node is always associated with a synchronization jitter. In
addition to this, there is always control inaccuracy for each bridge. The maximum time difference between any two
nodes of a network is dependent on the topology — cascading of bridges result in an inaccuracy depending on the
level of cascading

Time deviation Error induced by contrg
A

Accumulated jitter error

L

PTCP master

PTCP slave

The h|ghest required a

44.41.5.2 Li

If thel RegDelay es of
ReqD e high
precisjion synchra

44416 T

To adghie e M [ every
supported R st lab

PTCP PTCP PTCP

Sync
SyncMaster Forwarding SyncSlave

. Sync out signal

Figure 23 — Scheme for measurement of deviation
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Every cycle as shown in Figure 13 shall be signaled for clock synchronization. Every second

shall be signaled for time synchronization.

-4——deviation——mj<¢—deviation—»

[l Sync Master

[ SyncForwarder

[] SyncSlave

Figure 24 — Measurement ¢

4.4.4.1.7 Synchronization Protocol
4.44.1.71 Synchronization with

PTCP| masters are sending Sync-Frames iodically. synchronization schen

ne as

descriped in Figure 25 requires transferrin exact\sending time of the Sync-Frame as

initial value of the delay.

%{P slave (IFU)

PTCP master (!FR

Tclock %, IFu, Seq)

locdl

Sync-Frame

Figure 25 — Sending Sync-Frame without Follow Up-Frame

Torg = Tciock

TDeIay =T1 = Tciock

Tenr =T 2= (Torg + Toetay + Tiz)
T'pelay = Tpetay + Tz + (T'1 = T'2)

4.4.4.1.7.2 Synchronization with Sync- and FollowUp-Frame

Sync-Frame (T org, T’ Delay, IFu, Sdq)

B \

(29)
(30)
(31)
(32)

Figure 26 shows a PTCP master which can not modify a frame before transmission. A PTCP
master who is not able to put the exact sending time in a Sync-Frame will use a FollowUp-

Frame.
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PTCP master (FU) PTCP slave (!FU)
rg
lock Sync.Req Sync-Frame
T (T org, T pelay, Fu, Seq)
T Sync-Frame
Tz (T org, T’ Delay, Fu, Seq)

loc
Sy
Fol

Follow

A PTQ
its int
throug

~__'ff’_'[‘_’WUp-Req FollowUp-Frame
""""""""" »l . (T porg, T FuDelay, Seq)

TDelay =0 |
Seq = Seq +1

| TPorg = TOrg

]

c-Frame

lowUp-Frame

Up-Frame contains the initial value of the

TOrg = TCIock

TFuDeIay = T1 - TCIock

Terr =T 2= (TPorg +T Delay +T FuDelay +

PTCP slave (!FU)

& Sync-Frame

(T org, T’ pelay, Fu, Seq)

Ti Sync-Frame
Tz (T org, T” Delay, Fu, Seq)
T2 \
__ FollowUp.Req FollowUp-Frame 2 \
-------------- » (T Porg, T’ FuDelay, Seq) Tz

ciated

(33)
(34)
(3%5)
(36)

adds
asses

---------------- FollowUp-Frame

o R nl (T Porg, T” Fubelay, Seq)
T'Delay = TDeIay .....................
local
Sync-Frame T Fubelay = T’FuDelay
FollowUp-Frame

Figure 27 — Forwarding Sync- and FollowUp-Frame
Terr = T2 = (Trorg * Toetay * Trupelay + Tiz )
T’ rubetay = Trubetay ¥ Trz + (T4 —T2)
Terr =T'2= (Trorg * T'pelay + T'Fupelay + T'Lz )

T betay = Toelay * T'Lz + (T'1 = T'2)

(37)
(38)
(39)
(40)
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4.4.41.7.3 Concurrent operation of synchronization variants

Some implementations of IEEE 802.3 do not allow modifying a frame during transmission. The
exact delay between To4 and the time sending Sync-Frame will be sent in a second frame
which is called FollowUp-Frame. A PTCP slave (FU-Node), which is not capable of adding its
internal bridge delay and the line delay to the delay value in the Sync-Frame as it passes
through, puts its bridge delay and the line delay to the delay value in a generated FollowUp-
Frame. This principle is shown in Figure 28.

PTCP master (IFU) PTCP slave (FU)

T Clock Sync.Req Sync-Frame
\ (T org, T Delay, Fu, Seq)
T1
Tz

local
Sync-Frame
FollowUp-Frame

Torg = Tciock (41)
Tottset = T2 = (Torg (42)
T Fupetay = Tz + ( (43)
Terr = T2 = or (44)
T”Delay =T'pg (45)
4.4.4.1.8 Error receye
A link|down wi arding

of all $ync

To dqal with“redundancy switchover in case of redundant paths, a Sync-Frame shall be
forwafd s/only if the sequence number difference to the previous forwarded messgge is
positivexThis prevents duplicates which may corrupt the follow up sequence.

The use of an alternate path is possible as long as there is a valid line delay measurement
available.

There are 2 timeouts:

- Delay measurement:
Allowed time between delay request and delay response

— Monitoring of sync:
Allowed time between two subsequent sync frames

The timeout of the line delay measurement shall be higher as the timeout of the time master
and is calculated independently at every update of the line delay.
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For resource limitations the size of the master data base can be limited. Two masters shall be
possible at any time. This is possible as the BMA algorithm will cancel the activities of a Sync
master.

The line delay values can be restricted for some technologies (e.g. 100 Base TX have delay
values below 1 us). Error shall be reported but the reaction is beyond the scope of this
specification.

4.4.4.2Line delay measurement

4.4.4.2.1 Line delay request Protocol Machine (DelayRequest)
444211 Primitive definitions

4.4.4.2.1.1.1 Primitives exchanged between MSM and ASE

The service primitives including their associated parameters issued pby| DelayRegquest user
receivied by DelayRequest and vice versa are described in the P in (tke sfervice
definifion.

4.44Pp.1.2 State machine description

The ljne delay measurement shall be initiated by eac ' ¢ repeated in
intervals of 0.25, 0.5, 1, 2, 4, 8 or 16 seconds. The sta delay
requept frame is called DelayRequestor. The line delay m be done with the

smallgst used SynclD.
.
p.e@ é 0)
I ( NV >
ey

Y
RS

X

>

W_FU_RSP

T

v

-~

W_TIMER

T

v

-~

MULT_RSP

T

Figure 29 — State transition diagram of delay request
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States

of the DelayRequest

POWER_ON
Initialization of local data.

DOWN
Link of port is down. The line delay measurement shall be initiated after link up by sending
a delay request frame.

W_CNF
Wait for confirmation of delay request and store the transmit timestamp of the delay
request message.

3= =3 =3 ==

Local |variables of the DelayRquest

Tx| TStamp_T1

Th

RxX_TStamp_T4

Th

SelquencelD

TH
be)

Th

4.4.4.
Table

incremented with
MultRsp
is local variablé

RSP
it for delay response frame from the DelayResponder.

FU_RSP
it for delay response follow up frame and calculate line dela

TIME
it for timeout to repeat the line delay measurement.

LT_RSP
re delay response frames received. Wait for
asurement.

the line

is local variable contains the transmt

ber of the delay request message. |
st messages.

is local variable

delay

[ shall
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Table 67 — DelayRequest state table

Event
Current /Condition
# State =>Action Next State
=>
SequencelD :=0
ErrorCount := 0
Delay :=0
Tx_TStamp_T1 := NIL
1 P-ON Rx_TStamp_T4 := NIL DOWN
_ _ _ )
/PortID <> Port
=>
2 || powN ignore /\(r\\ gOoWN
MAUType_Change.ind (PortlD, MAU_Type, LINK_Status) N
/PortID == Port
&& MAU_Type <> FULL_DUPLEX
=>
3 DOWN ignore }OWN
MAUType_Change.ind (PortiD, MAU_Type, LINK_: tus)
/PortID == Port
MAU_Type == FULL_DUPLEX
&& LINK_Status <> Up
=>
4 || bowN ignore (\ DOWN
MAUType_Change.ind (Rortl _Typé, LIN Sta\tué)
/PortID == Port
&& MAU_Type == FULL_DU
&& LINK_Status == Up
=>
ErrorCounjéx ;= 0
DelayRe Tst (
5 DOWN Dela Req_ eq (Rort, Seque W_CNF
DelayR D_Po tam Sh‘tus’)/
6 DOWN /E}o DOWN
ayRespNInd ( p, PTCP_PDU)
7 DOWN /lsg\\ DOWN
<\i§i Fu d (S_Port, TStamp, PTCP_PDU)
8 D})\QQI | giete DOWN
\ nf (D_Port, TStamp, Status)
Port
9 W_CNE W_CNF
DelayReq_Cnf (D_Port, TStamp, Status)/D_Port == Port&& Status <>
OK=>DelayReqT.stopSequencelD++ErrorCount++DelayReqT.start
10 T W _CNF (DELCAY_REQ_INTERVAL)DelayReq_Req (Port, SequencelD) W _CNF
DelayReq_Cnf (D_Port, TStamp, Status)
/D_Port == Port
&& Status == OK
=>
11 | W_CNF Tx_TStamp_T1 := TStamp W_RSP
DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
=>
12 | W_CNF ignore W_CNF
DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)
=
13 | W_CNF ignore W_CNF
MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)
/PortID <> Port
=>
14 | W_CNF ignore W_CNF
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Current
State

Event
/ICondition
=>Action

Next State

15

W_CNF

MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)
/PortID == Port

&& MAU_Type <> FULL_DUPLEX

=>

DelayReqT.stop

SequencelD++

RESET_LINE_DELAY

DOWN

16

MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)
/PortlD == Port
&& LINK_Status == DOWN

W_CNF

=>

DelayReqT.stop
SequencelD++
RESET_LINE_DELAY

17

W_CNF

MAUType_Change.ind (PortiD, MAU_Type, LINK_Status)
/PortlD == Port

&& MAU_Type == FULL_DUPLEX

&& LINK_Status == Up

=>

ignore

N

W_CNF

18

W_CNF

DelayReqT.expired/ErrorCount <
MAX_COUNT_ERROR=>SequencelD++Err: Cou Reg¥.start
(DELAY_REQ_INTERVAL)DeIayReq_R% ort, encel

W_CNF

19

W_CNF

DelayReqT.expired
/ErrorCount >= MAX_COXNT_]
=>

SequencelD++
ErrorCount++
RESET_LINE_DELAY
DeIayReqT tart(DELAY EQ
DeIayRe Re

W_CNF

20

W_RSP

DelayReq. nf(NPort TSt Status)
|gno

W_RSP

21

W_RSP

W_RSP

22

D ayResp_| In& amp/PTCP_PDU)
R

_Ind (S_Poft, TStamp, PTCP_PDU)

W_RSP

23

y yResp_Ind (S_Port, TStamp, PTCP_PDU)
/S Port == Port
CHECK_DELAY_RSP_VALID

&& CHECK_DELAY_RSP_WITH_FU_RSP

=>

W_RSP

Delay .= PICP_Delay
Rx_TStamp_T4 := TStamp

W_FU_RSP

24

W_RSP

DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port

&& CHECK_DELAY_RSP_VALID

&& !|CHECK_DELAY_RSP_WITH_FU_RSP

=>

Delay := PTCP_Delay

Rx_TStamp_T4 := TStamp
CALC_LINE_DELAY

ErrorCount := 0

W_TIMER

25

W_RSP

DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)
=>
ignore

W_RSP
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Current
State

Event
/ICondition
=>Action

Next State

26

W_RSP

MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)
/PortlD <> Port

=>

ignore

W_CNF

27

MAUType_Change.ind (PortID, MAU_Type, LINK_Status)
/PortID == Port

&& MAU_Type <> FULL_DUPLEX

=>

DelayReqT.stop

SequencelD++

W RSP

RESET_LINE_DELAY

DOWN

28

W_RSP

MAUType_Change.ind (PortiD, MAU_Type, LINK_Status)
/PortlD == Port
&& LINK_Status == DOWN

=>

DelayReqT.stop s
SequencelD++

RESET_LINE_DELAY

Ny

OWN

29

W_RSP

MAUType_Change.ind (PortID, MAU_Type, LINK_
/PortID == Port

&& MAU_Type == Port_ MAU_Type

&& LINK_Status == Up

atN

W_RSP

30

W_RSP

DelayReqT.expired
/ErrorCount < MAX_COU
=>

SequencelD++
ErrCount++

ER

gnore (\%

W_CNF

31

W_RSP

DelayReqT start (DELAY_REQ_| WAL
DeIayReQ_/R%q\(Pqﬂbq@ celD.

W_CNF

32

W _RU_RsP

losg( R&%Pon, TStamp, Status)
\g y

W_FU_RSP

33

O

W_FU-RSP

\e%&f}_lnd (S_Port, TStamp, PTCP_PDU)
1S\ Pol Port

W_FU_RSP

34

DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port

W_FU_RSP

&& ICHECK_DELAY_RSP_VALID
=>
ignore

W_FU_RSP

35

W_FU_RSP

DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port

&& CHECK_DELAY_RSP_VALID

=>

RESET_LINE_DELAY

W_TIMER

36

W_FU_RSP

DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port <> Port

=>

ignore

W_FU_RSP

37

W_FU_RSP

DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port

&& !\CHECK_DELAY_FU_RSP_VALID

=>

ignore

W_FU_RSP
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Current
State

Event
/ICondition
=>Action

Next State

38

W_FU_RSP

DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)

&8& CHECK_DELAY_FU_RSP_VALID
=>

Delay := Delay + PTCP_Delay
CALC_LINE_DELAY

ErrorCount := 0

W_TIMER

39

MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)
/PortlD <> Port

=>

W FU RSP

ignore

| RSP

40

W_FU_RSP

MAUType_Change.ind (PortiD, MAU_Type, LINK_Status)

/PortID == Port s

=>

DelayReqT.stop
SequencelD++
RESET_LINE_DELAY

Ny

OWN

M

W_FU_RSP

MAUType_Change.ind (PortlD, MAU_Type, LINK_
/PortID == Port

&& LINK_Status ==
=>

DelayReqT.stop
SequencelD++
RESET_LINE_DELAY

&& MAU_Type <> FULL_DUPLEX
atN

DOWN

DOWN

42

W_FU_RSP

MAUType_Change. |nd( ID, Type LINK\ tatus)
/PortlD == Port

&& MAU_Type = FULL D PLEX

&& LINK_Status =

W_FU_RSP

43

W_FU_RSP

W_CNF

44

W_FU-R

W_CNF

45

DelayReqT.expired
=>
SequnecelD++

W_TIMER

DelayReqT.start (DELAY_REQ_INTERVAL)
DelayReq_Req (Port, SequencelD)

W_CNF

46

W_TIMER

DelayReq_Cnf (D_Port, TStamp, Status)
=
ignore

W_TIMER

47

W_TIMER

DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port <> Port

=>

ignore

W_TIMER

48

W_TIMER

DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port

&& !\CHECK_DELAY_RSP_VALID

=>

ignore

W_TIMER
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Event
Current /ICondition

# State =>Action Next State
DelayResp_Ind (S_Port, TStamp, PTCP_PDU)
/S_Port == Port
&& CHECK_DELAY_RSP_VALID
=>

49 | W_TIMER RESET_LINE_DELAY W_TIMER
DelayFuResp_Ind (S_Port, TStamp, PTCP_PDU)
=>

50 | W_TIMER ignore W_TIMER

MAUType_Change.ind (PortiD, MAU_Type, LINK_Status)

=PI Pt
Ui Ut
=>

51| W_TIMER ignore

(\ W-TIMER

/PortID == Port

=>

DelayReqT.stop
SequencelD++

52 || W_TIMER RESET_LINE_DELAY

MAUType_Change.ind (PortlD, MAU_Type, LINK_Status)

&& MAU_Type <> FULL_DUPLEX

<\ NN DOWN

/PortID == Port

=>

DelayReqT.stop
SequencelD++

53 || W_TIMER RESET_LINE_DELAY

MAUType_Change.ind (PortiD, MAU_Type, LINK_Status)_- -

&& LINKStatus == DOWN

A ULD

/PortID == Port

54 || W_TIMER ignorF\

MAUType_Change.ind (P , MAUNTYpe, LINK_Status)
8& MAU_Type == Port_M U_TQ
W_TIMER
~ -

A\

4.4.40.1.4 M@ \Q
The Thble 68 contdi d DelayRequest.

acros used by DelayRequest

eMhacros 'us
Table 68 —

Meaning

Qe

LA\;& D

CHECH_

Check parameter of PTCP_DelayResPDU
PTCP_Sequence == SequnecelD
PTCP_RequestSourceAddress == Local_SA
PTCP_RequestPortID == Port

CHECK DELAY_RSP_WITH_FU_RSP

Check FramelD == 0xFF41of PTCP_DelayResPDU

CHECK _DELAY_RSP_HIGH ACCURACY

Check parameter for high accuracy of PTCP_DelayResPDU
PTCP_SubdomainUUID := Subdomain UUID of PTCP_DelayReqPDU

PTCP_MasterSourceAddress == Sync master source MAC of
PTCP_DelayRegqPDU

PTCP_SyncID == SyncID of PTCP_DelayReqPDU

CALC_LINE_DELAY

Line delay is the arithmetical average value of the last 8 delay
measurements

RESET_LINE_DELAY

Set line delay to zero

4.4.4.21.5 Functions
The Table 69 contains the functions

used by DelayRequest.
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Table 69 — Functions used by DelayRequest

Name

Meaning

DelayReq_Req (Port, SequencelD)

Create PTCP-PDU according PTCP_DelayReqPDU

Assignments:

D_Port := Port

DA :=PTCP_MulticastMACadd for PTCP_DelayReqPDU

SA := local source address

PTCP_SequencelD := SequencelD

PTCP_SubdomainUUID := Subdomain UUID of smallest used SynclD
(defalut: 0x0)

PTCP_MasterSourceAddress:= Sync master source MAC address of

DIIIG::UDt ouppultcd Syllb:D (dcl‘a:ut. CAS)
PTCP_SyncID := Smallest used SyncID (defa
PTCP_RequestPortID := Port

A_SDU := LT, FramelD, PTCP_DelayReq

LMPM_A_Data.req (CREP, D_Port, T ta
VLANID, A_SDU)

DelayReq_Cnf (D_Port, TStamp, Status)

LMPM_A_Data.conf (CREP, D_Fort, T , Mh@us)
Assignments:
Status := LMPM_status

DelayRgsp_Ind (S_Port, TStamp,
DelayResPDU)

Receive PTCP-PDU/according T DelayResPDU

Samp, DA, SA, VLANPrio,

DelayFpResp_Ind (S_Port, TStamp,
DelayFpResPDU)

4.4.4.2.1.5.1 DelayR
Local | macros usged
PTCP| DelayFuR

4.4.4.2.2
4.4.4.2.

Each | delay
messages. <-hhe
DelayResponder.

t

The fo

se Protocol Machine (DelayResponse)
ine description

aquest\ message shall be
e machine which

/Cnf, DelayResp_Ind and DelayFuResp_Ind
elayReqPDU or to receive PTCP_DelayResPDU or

immediately respondet with a delay response
receives a delay request frame is |[called
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Figure 30 — State tra
Stateg of the DelayResponse

POWER_ON
D4ta initialization.

DOWN

Link of port i@/ \
w

If |
D¢

onse message.

tinpe se follow up message.

W]
Wi nation of the delay response follow up message.

Local variables of the DelayResponse

ived the receive time stamp will be stored 2

the delay response message, calculate the delay res

n the

ponse

Rx_TStamp_T2

This local variable contains the recieve time stamp of the delay request message.

Tx_TStamp_T3

This local variable contains the transmit time stamp of the delay response message.

4.44.2.2.2 DelayResponse state table
Table 70 contains the state table used by DelayResponse.
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Table 70 — DelayResponse state table

# Current Event Next State
State ICondition
=>Action
1 P-ON DOWN
=>
Rx_TStamp_T2 := NIL
Tx_TStamp_T3 := NIL
2 DQWN MAUType_Change.ind (PortiD, MAU_Type, LINK_Status DOWN

/PortID <> Port

=>

ignore (\ x

3 DOWN MAUType_Change.ind (PortID, MAU_Type, LINK_Status »D/O VN
/PortID <> Port
&& MAU_Type <> FULL_DUPLEX

=>

4 [DPWN  |MAUType_Change.ind (PortiD, MAU_Type,\LINK ta@ DOWN
/PortID == Port

8& MAU_Type == FULL_DUPDEX
&& LINK_Status <> Up

PNk

5 DPWN

AY_Type/ LINK_Status W_REQ

6 DOWN ayReq\ Ind\(S_Part, TStamp, PTCP_PDU) DOWN
=>
QEA

7 DOWN ayResp_Cnf (D_Port, TStamp, Status) DOWN
=>
ignore

8 DOWN DelayFuResp_Cnf (D_Port, TStamp, Status) DOWN
=>
ignore

9 W_REQ DelayReq_Ind (S_Port, TStamp, PTCP_PDU) W_REQ

/S_Port <> Port
=>

ignore
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# Current Event Next State
State ICondition
=>Action
10 |W_REQ DelayReq_Ind (S_Port, TStamp, PTCP_PDU) W_RSP_C
/S_Port == Port NF
=>
store PTCP_PDU in DReq_PDU
Rx_TStamp_T2 := TStamp
DelayResp_Req (Port, DReq_PDU)
11 |W_REQ DelayResp_Cnf (D_Port, TStamp, Status) W_REQ
ignore /\(\
12 |WLREQ DelayFuResp_Cnf (D_Port, TStamp, Status) _REQ
=>
ignore
13 |W REQ  |MAUType_Change.ind (PortID, MAU_Type, LINK_S tus\\> W_REQ
/PortID <> Port
=>
ignore
14 |W| REQ |MAUType_Change.ind (Por U \Type, INK W DOWN
/PortID == Port
&& MAU_Type <> FULL_DU EX
15 |WLREQ DOWN
16 |WLREQ W_REQ
17 |WLRSP_C' |DelayReq_Ind (S_Port, TStamp, PTCP_PDU) W_RSP_C
NF => NF
ignore
18 |W_RSP_C |DelayResp_Cnf (D_Port, TStamp, Status) W_REQ
NF /Status <> OK
=>
19 |W_RSP_C |DelayResp_Cnf (D_Port, TStamp, Status) W_RFU_C
NF NF

/Status == OK

=>

Tx_TStamp_T3 := TStamp

ResTime := CALC_RESIDENTIAL_TIME
DelayFuResp_Req (Port, ResTime, DReq_PDU)
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# Current Event Next State
State ICondition
=>Action
20 |W_RSP_C |DelayFuResp_Cnf (D_Port, TStamp, Status) W_RSP_C
NF = NF
ignore
21 |W_RSP_C |MAUType_Change.ind (PortiD, MAU_Type, LINK_Status W_RSP_C
NF /PortlD <> Port NF
=>
tgrore /_\
22 |W] RSP_C |MAUType_Change.ind (PortID, MAU_Type, LINK_Status DOWN
NF /PortlD == Port
&& MAU_Type <> FULL_DUPLEX >
=>
23 |W| RSP_C |MAUType_Change.ind (PortiD, MAU_Type, LINK_S tus\\> DOWN
NF /PortlD == Port
&& LINK_Status == DOWN
AN/ N
. N/
24 |W| RSP_C |[MAUType_Change.ind (PortiD, MAU ype, INK_W W_RSP_C
NF /PortID == Port NF
&& MAU_Type == FULL_DUP, EX
&& LINK_Status =
ignore /\
25 |WLRFU_C |Del eqilInd (S_Ro TS mp, PTCP_PDU) W_RFU_C
NF = NF
ignoré @
26 |W| RFU_C |pelayRe Port;-TStamp, Status) W _RFU_C
NF NF
Q gnore
27 |W RFU_CIpelsyF eYCnf (D_Port, TStamp, Status) W_REQ
NF =>
28 |W| RFU_C |[MAUType_Change.ind (PortlD, MAU_Type, LINK_Status W_RFU_C
N /PortlD <> Port NF
=>
ignore
29 |W_RFU_C |MAUType_Change.ind (PortID, MAU_Type, LINK_Status DOWN
NF

/PortID == Port
&& MAU_Type <> FULL_DUPLEX

=>
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# Current Event Next State
State ICondition
=>Action
30 |W_RFU_C |MAUType_Change.ind (PortID, MAU_Type, LINK_Status DOWN
NF /PortID == Port
&& LINK_Status == DOWN
=>
31 |W_RFU_C |MAUType_Change.ind (PortID, MAU_Type, LINK_Status W_RFU_C
NF /PortID == Port NF
S&AL—Fype—==ttHt—BUPHEX
&& LINK_Status == Up
=>
ignore {\ x
4.4.42.2.3 Macros v
The Thble 71 contains the macros used by DelayResponse:
Table 71 — Macros used by DelayResponse
N\ A
AN [ {yearing
CALC_RESIDENTIAL_TIME lculdte he res| entia\tgrf;j
ResTme = ( Staqp_T ” Stamp_T2) *
RateCompensatignFactor
4.4.42.2.4 Functions %
The Thble 72 contains fthe f byhe DglayResponse.

9,
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Table 72 — Functions used by DelayResponse

Name Meaning

DelayResp_Req (Port, PTCP_DelayReqPDU) Create PTCP-PDU according PTCP_DelayResPDU

Assignments:

D_Port := Port

DA :=PTCP_MulticastMACadd for PTCP_DelayResPDU

SA := local source address

PTCP_SequencelD := SequencelD of PTCP_DelayReqPDU
PTCP_SubdomainUUID := if supported Subdomain UUID of
PTCP_DelayRegPDU else Subdomain of smallest supported
SynclD or defalut: 0x0

T ot _IVIGDLUI\JUUI\JUF\UUICOO. T UyIIbIIJ T
PTCP_DelayRegPDU is supported source AMAG.address’aof sync
master else source MAC address of sync(master wjth.smallest
SynclD or defalut: 0x0
PTCP_SynclID := if supported Sync

DU

PTCP_RequestPortID := Portl
A_SDU := LT, FramelD, PT

LMPM_A_Data.req (CREP\D_ Yo
VLANID, A_SDU)

_Prio,

DelayF|iResp_Req (Port, ResTime, Create PTCP-PDY ingPTCP _DelayF(ResPDU

DReq_IPDU)
Assignments:
CP_DelayFuResPDU

REP, D_Port, TStamp, DA, SA, VALN_Prio,

[

DelayRksp_Cnf (D_Port, TStam St}u{{) an (CREP, D_Port, TStamp, LMPM_status
M Q ASSIgn :

\S@tus .= LMPM_status

~

DelayF|iResp_Cnf (E\P;}t, tamp, tatu§~;\ MPM_A_Data.conf (CREP, D_Port, TStamp, LMPM_Statu
ssignments:
/\ Status := LMPM_status

DelayReq_Ind (S/Rort\I Stamp) Receive PTCP-PDU according PTCP_DelayReqPDU
DelayReqPDU)

LMPM_A_Data.ind (CREP, S_Port, TSamp, DA, SA, VLANRrio,
VLANID, A_SDU)

Assignments:
DelayReqPDU := A_SDU without LT and FramelD

4.4.4.p:2:4.1 DelayResp_Req, DelayFuResp_Req, DelayResp_Cnf, DelayFuResp and
DelayReq_Ind

Local macros used to send PTCP_DelayResPDU and PTCP_DelayFuResPDU or to receive
PTCP_DelayReqPDU.

4.4.4.30verview for master slave state tables
Figure 31 shows an overview of the interaction between the PTCP state tables.
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Used to generate Transmission Period,
Clock Domain Phase Counter,
Synchronisation events, and Time

events.
? Ref 7 ? PTCP_Start_Slave.reg/cnf
PTCP_Start_Bridge.reg/cnf | Reference time € ererlci(e s PTCP_Start_Master.reg/cnf
PTCP_Stop_Bridge.reg/cnf e Sl PTCP_Stop_Slave.reg/cnf

(PTCP Slave /
(PTCP Master) PTCP Master)

v !

RTOoD RTOoD RTOoD

"BRC ‘BRC_Role_Ind MSM_Role_Ind

_MSM <
(SyncID) (SynclD) (SynclD)
J A A N
MSM_Sync_Req
BRC_Sync_Ind MSM_Sync_Cnf MSM_Sync_Ind
MSM_Announce_Req
MSM_Announce Cnf

PTCP-SRX (SynciD) /\\\ \\>
T NS

PTCP_Stop_Master.reg/cnf

- lInd

4.4.4.4 Best-Master-Alg
4.4.4.4.1 Primitive defini
444411

The sgrvice pri
BMA tnd vice versa

sociated parameters issued by BMA user receivyed by
TCP ASE in the service definition.

4.4.4.

The BMA-st q i unced
master-ca of the
state ma

Due t aviour
of the|statesmachin aster,

secondary. master, slave and bridge. A master also needs slave functionality and shall Qe first
starteflnas’slave (PTCP_Start_Slave.req) and after this as master (PTCP_Start_Mastef.req).
The stop sequence shall be VICe Versa.

Whether a device with the role master become master or secondary master will be decided by
the best master algorithm. Every potential master has to send announce messages to take
part in master and secondary master election. A device sends announce messages, if it has
no master or secondary master elected.

The master election will be made in two steps. With the first received annaunce or
synchronization message the potentially master will be stored in a remote list. With the next
annaunce or synchronization message the BMA elects this master, if it's the best known
master.

During master competition all potentially masters will be collected in the remote list. After
election they drop out via altering.
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If the decision to be master is dropped, the MSM shall make the transfer from slave to master.
An active master starts to send sync messages and stops to send announce messages. A
secondary master proceeds sending announce messages. The remaining potential masters
stop to send announce messages and have to be slaves. If the secondary master was
removed from the sub domain or take over the master role (master was removed), the
potential masters restart sending announce messages.

The following Figure 32 shows the BMA state machine:

POWER-ON

A 4

A 4

UNKNOWN

St

F_CMP <
7

AR
e
e
A

ST

v

o
v/

VN

ure 32 — State transition diagram of BMA

Stateg of the:BM

PQWER_ON

D ta IIIItIG:ILGtIUII

UNKNOWN

The synchronization role is unknown. A role shall set via PTCP services.

SLAVE
The device shall synchronize using the synchronization messages of the master.

SEC_SM
At this state the device is, due to its synchronization attributes, elected as the second best
master. The secondary master sends announce messages.

PRM_SM
At this state the device is, due to its synchronization attributes, elected as the best master.
The master shall send synchronization messages.
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F_CMP

This is a transition state between the states SLAVE, SEC_SM and PRM_SM. The elected
primary master source address and secondary master source address will be compared
with the own source address.

Local variables of the BMA

LocSlaveData (structue)
Subdomain (UUID)
This local variable contains the unique identifier of the PTCP subdomain.

SendlInterval (Unsigned16)
TAIS focal variable contains the send interval 1or sync messages.

LgcMasterData (structure)
Class (Unsigned8)
This local variable contains the value of the synchronization g

Stratum (Unsigned8)

Variance (Integer16)
This local variable characterizes the quality of a

SA (OctetString[6])

SendlInterval (Unsigned16)
This local variable contains th

RRrmM_List{SM_SA} (structure)
Class (Unsigned8)

. This

Stratum (Unsigned8)
THis local variable contains the quality of the time provided by this master.

Variance (Integer16)
This local variable characterizes the quality of a clock provided by this master.

SA (OctetString[6])
This local variable contains the MAC address of this master.

Receipt (Unsigned16)
Receive counter for synchronization or announce messages from this master. This
counter shall be used for aging.

PrmM (OctetString[6])
This local variable contains the MAC address of the primary master.

SecM (OctetString[6])
This local variable contains the MAC address of the secondary master.
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4.4.4.4.3 BMA state table
Table 73, Table 74, and Table 75 contains the state table used by BMA.

Table 73 — BMA state table

Event
Current /ICondition
# State =>Action Next State
=>
ini LocSlaveData
ini LocMasterData
- PTTmivt
ini SecM
POWER- ini RPrmM_List
1 ON ini RSecM_List sl{NK WN
ReceiptTimer.expired (SynciD) v
=>
2 | UNKNOWN | ignore /\ UNKNOWN
BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class,Stratum, X
Variance)
=>
3 UNKNOWN | ignore UNKNOWN
BMA_Announce_Ind (SynclD, SM_SA, Sub{domaih, Class, w
Variance)
=>
4 UNKNOWN | ignore (\ UNKNOWN
PTCP_Start_Slave.req (SynelD, S ing_Sendinterval)
=>
INI_LOCAL_SLAVE_DATA_SET
ReceiptTimer.start (SynclD,\BMA( RGV_Ti
ErrCode := O
PTCP_StarK Slave.cpf (Syn ErrCede)
5 UNKNOWN MSM_Rc&e_In (Syh¢lID, SLA SLAVE
PTCP_Stop yn¢iDl)
=>
:@.‘ : LEXIST
6 UNKNOWN | P ," ncIlD\ErrCode) UNKNOWN
7 u »JKNOW< UNKNOWN
&E% = MASTER_NOT_EXISTS
8 UNKNOWN CP_Stop_Master.cnf (SyncID, ErrCode) UNKNOWN
/LocMasterData.SA == NIL
==
9 F_CMP MSM_Role_Ind (SyncID, PrmM.SA, SLAVE) SLAVE
/LocMasterData.SA <> NIL
&& PrmM.SA == LocMasterData.SA
=>
10 | F_CMP MSM_Role_Ind (SynclID, PrmM.SA, PRM_SM) PRM_SM
/LocMasterData.SA <> NIL&& PrmM.SA <> LocMasterData.SA&&
SecM.SA == LocMasterData.SA=>MSM_Role_Ind (SyncID, PrmM.SA,
11 | F_CMP SEC_SM) SEC_SM
/LocMasterData.SA <> NIL
&& PrmM.SA <> LocMasterData.SA
&& SecM.SA <> LocMasterData.SA
=>
12 | F_CMP MSM_Role_Ind (SyncID, PrmM.SA, SLAVE) SLAVE
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Event
Current /ICondition
# State =>Action Next State
ReceiptTimer.expired (SynciD)
=>
UPDATE_PRM_SEC_SM
13 | SLAVE ReceiptTimer.start (SynclD, BMA_RCV_TIME_OUT) F_CMP
BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)
/ICHECK_SUBDOMAIN_SUPPORTED
=>
14 | SIAVE ignore SLAVE
BMA_Sync_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA == Local_SA
=>
15 | slAVE ignore /\ SLAVE
BMA_Sync_Ind (SynclD, SM_SA, Subdomain, Class;Stratum, X
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA
&& CHECK_FROM_SEC_SM
=>
PUT_IN_RPRM_SM_LIST
REM_SEC_SM
16 | SLAVE UPDATE_SEC_SM F_CMP
BMA_Sync_Ind (SyncID, SM SA, Subdomait, Class, Stfatum,
Variance)
/CHECK_SUBDOMAIN_SURPO
&& SM_SA <>,Local_SA
&& ICHEC RQM
&& ICHECKNN_
&& ICHBEGK |
=>
17 | SLAVE PyKIN RPRM_ SLAVE
A = nc S SMubdomain, Class, Stratum,
CK.SUBDQMAIN_SUPPORTED&& SM_SA <>
VSEC_SM&&
&& ICHECK_IN_RSEC_SM_LIST&&
18 | SLAVE ~SME>UPDATE_IN_RPRM_SM_LIST SLAVE
™| (SymclD, SM_SA, Subdomain, Class, Stratum,
/ _ DOMAIN_SUPPORTED
& A <> Local_SA
& “FROM_SEC_SM
K_IN_RPRM_SM_LIST
&& CK_IN_RSEC_SM_LIST
&& |CHECK_FROM_PRM_SM
&& |CHECK_BEST_IS_NEW_PRM_SM
19 | SLAVE UPDATE_IN_RPRM_SM_LIST SLAVE
BMA_Sync_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA
&& |CHECK_FROM_SEC_SM
&& CHECK_IN_RPRM_SM_LIST
&& !CHECK_IN_RSEC_SM_LIST
&& |CHECK_FROM_PRM_SM
&& CHECK_BEST_IS_NEW_PRM_SM
=>
UPDATE_IN_RPRM_SM_LIST
20 | SLAVE UPDATE_PRM_SM_FROM_RPRM SLAVE
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Current
State

Event
ICondition
=>Action

Next State

21

SLAVE

BMA_Announce_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)

/N"CHECK_SUBDOMAIN_SUPPORTED

=>

ignore

SLAVE

22

BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED

SIAVE

%8 SM_SA == Local A

=>
ignore

/;//
=
m

23

SIAVE

BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Class, Str
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA

&& |CHECK_IN_RPRM_SM_LIST

&& ICHECK_IN_RSEC_SM_LIST

=>

PUT_IN_RSEC_SM_LIST

SLAVE

24

SIAVE

BMA_Announce_Ind (SyncID, SM_SA, Subdomai
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA

&& |CHECK_IN_RPRM_SM, LIS

&& CHECK_IN_RSEC_SM_LIST

&& CHECK_FROM_SEC_SM

=>

SLAVE

25

SIAVE

UPDATE_IN_RSEC_SM_LIST (T

main, Class, Stratum,

SLAVE

26

Local_SA

! _RPRM_SM_LIST
CHECKYIN_RSEC_SM_LIST
ICHECK_FROM_SEC_SM

=>

UPDATE_IN_RSEC_SM_LIST

SLCAVE

OPDATE_SEC_SM_FROM_RSEC

OLAVE

27

SLAVE

PTCP_Start_Master.req (SynclD, Subdomain, Class, Stratum,
Variance, SendInterval)
/CHECK_LOCAL_MASTER_DATA_EXISTS

=>

ErrCode := MASTER_NOT_POSSIBLE

PTCP_Start_Master.cnf (SynclD, ErrCode)

SLAVE

28

SLAVE

PTCP_Start_Master.req (SynclD, Subdomain, Class, Stratum,
Variance, SendInterval)
/ICHECK_LOCAL_MASTER_DATA_EXISTS

=>

INI_LOCAL_MASTER_DATA_SET

ErrCode := OK

PTCP_Start_Master.cnf (SynclD, ErrCode)

SLAVE
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Current
State

Event
ICondition
=>Action

Next State

29

SLAVE

PTCP_Stop_Master.req (SynciD)
/ICHECK_LOCAL_MASTER_DATA_EXISTS
=>

ErrCode := MASTER_NOT_EXISTS
PTCP_Start_Master.cnf (SynclD, ErrCode)

SLAVE

30

PTCP_Stop_Master.req (SynclD)
/CHECK_LOCAL_MASTER_DATA_EXISTS

=>

SIAVE

REM_LOCAL_MASTER_DATA_SET
ErrCode := OK
PTCP_Start_Master.cnf (SynclD, ErrCode)

A

/Z/
=
m

31

SUIAVE

PTCP_Start_Slave.req (SynclD, Subdomain, Sendlinterval)
=>

ErrCode := SLAVE_EXISTS

PTCP_Start_Slave.cnf (SynclD, ErrCode) /\

SLAVE

32

SIAVE

PTCP_Stop_Slave.req (SynciDI)

=>

REM_LOCAL_SLAVE_DATA_SET
ErrCode := OK

PTCP_Stop_Slave.cnf (SyncID, ErrCode)

X

UNKNOWN

33

SEC_SM

ReceiptTimer.expired (SynclD) O
=>

UPDATE_PRM_SEC_SM

Rece|ptT|mer start SyncID MA_RCWY_TIME_OU

F_CMP

34

SEC_SM

BMA_Sync_Ind (SyncID, S , Subdowgain,\Class, Stratum,
Variance)

/ICHECK_ SUBDOMAIN _SuU PO

=>

ignore

SEC_SM

35

SEC_SM

bdo ain, Class, Stratum,

SEC_SM

36

SEC_SM

37

\BMAa_?nc_lnd (SyncID, SM_SA, Subdomain, Class, Stratum,
Variavice)

/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA

SEC_SM

&& CHECK_TN_RPRM_SM_LIS1T
&& CHECK_FROM_PRM_SM
=>

UPDATE_IN_RPRM_SM_LIST

SEC_SM

38

SEC_SM

BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,

Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA

&& CHECK_IN_RPRM_SN_LIST

&8& ICHECK_FROM_PRM_SM

&& ICHECK_BEST_IS_NEW_PRM_SM
=>

UPDATE_IN_RPRM_SM_LIST

SEC_SM
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Current
State

Event
ICondition
=>Action

Next State

39

BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)

/CHECK_SUBDOMAIN_SUPPORTED

&& SM_SA <> Local_SA

&& CHECK_IN_RPRM_SN_LIST

&& |CHECK_FROM_PRM_SM

&& CHECK_BEST_IS_NEW_PRM_SM

=>

UPDATE_IN_RPRM_SM_LIST

sfc_sm

UPDATE_PRM_SM_FROM_RPRM

A

SEC_SM

40

SEC_SM

BMA_Announce_Ind (SyncIlD, SM_SA, Subdomain, Class, Stratu

Variance)

=>
ignore

41

SEC_SM

BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Cla

Variance)
(X

/N"CHECK_SUBDOMAIN_SUPPORTED
s Stw,

¥

SEC_SM

42

SEC_SM

&& SM_SA == Local_SA
Variance)

=>
ignore
/CHECK_SUBDOMAIN_S

&& SM_SA <> Local_SA

&& !CHECK_IN_RSEC_SM_L
=>

PUT_IN_RSEC_SM_LIST

/CHECK_SUBDOMAIN_SUPPORTED
BMA_Announce_Ind (SyncID, SM_SA,S Wa'n,@ss, tratum,
PORJE

AN

SEC_SM

43

SEC_SM

SM;S\A} Subdgmain, Class, Stratum,

SEC_SM

44

SEC_SM

_RSEC_SM_LIST
ECK_BEST_IS_NEW_SEC_SM

F_CMP

45

PTCP_Start_Master.req (SynclD, Subdomain, Class, Stratum,
Variance, SendlInterval)

=

SEC_SM

ErrCode := MASTER_EXISTS
PTCP_Start_Master.cnf (SynclD, ErrCode)

SEC_SM

46

SEC_SM

PTCP_Stop_Master.req (SynciD)

=>

REM_LOCAL_MASTER_DATA_SET
UPDATE_SEC_SM

ErrCode := OK

PTCP_Stop_Master.cnf (SynclD, ErrCode)

F_CMP

47

SEC_SM

PTCP_Start_Slave.req (SynclD, Subdomain, Sendlinterval)
=>

ErrCode := SLAVE_EXISTS

PTCP_Start_Slave.cnf (SynclD, ErrCode)

SEC_SM

48

SEC_SM

PTCP_Stop_Slave.req (SynciDI)

=>

ErrCode := WRONG_SEQUENCE
PTCP_Stop_Slave.cnf (SyncID, ErrCode)

SEC_SM
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Current
State

Event
ICondition
=>Action

Next State

49

PRM_SM

ReceiptTimer.expired (SynciD)

=>

UPDATE_REMOTE_SM_LIST

ReceiptTimer.start (SynclD, BMA_RCV_TIME_OUT)

F_CMP

50

BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)
/N"CHECK_SUBDOMAIN_SUPPORTED

=>

ignore

PRM _SM

51

PRM_SM

BMA_Sync_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA == Local_SA

=>

ignore

N

52

PRM_SM

tratu \

BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class;
Variance)

/CHECK_SUBDOMAIN_SUPPORTED

&& SM_SA <> Local_SA

&& !CHECK_IN_RPRM_SM_LIST

=>

PUT_IN_RPRM_SM_LIST

PRM_SM

53

PRM_SM

=>

UPDATE IN

BMA_Sync_Ind (SynclID, §M_ ba\o ain, asé>\s)tr
Variance)

/CHECK_SUBDOMAIN_SUPP

&& SM_SA <> Local_SA

&& CHECK_IN_RPRM_SM LIST

&& CHECK_ F ROM_PRM_S

PRM_SM

54

PRM_SM

a|n Class, Stratum,

URDA

PRM_SM

55

PRMSM

>l (SymclD, SM_SA, Subdomain, Class, Stratum,

DOMAIN_SUPPORTED

N_RPRM_SN_LIST
K_BEST_IS_NEW_PRM_SM

UPDATE_IN_RPRM_SM_LIST
UPDATE_PRM_SEC_SM

F_CMP

56

PRM_SM

Variance)
/ICHECK_SUBDOMAIN_SUPPORTED
=>

ignore

BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,

PRM_SM

57

PRM_SM

Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA == Local_SA

=>

ignore

BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Class, Stratum,

PRM_SM
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Event
Current /ICondition
# State =>Action Next State
BMA_Announce_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA
&& !CHECK_IN_RSEC_SM_LIST
=>
58 | PRM_SM PUT_IN_RSEC_SM_LIST PRM_SM
BMA_Announce_Ind (SyncID, SM_SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA
&& CHECK_IN_RSEC_LIST
&& CHECK_FROM_SEC_SM
=>
59 | PRM_SM UPDATE_IN_RSEC_SM_LIST N_
BMA_Announce_Ind (SynclD, SM_SA, Subdomain, Class, Stﬁt%, \)
Variance)
/CHECK_SUBDOMAIN_SUPPORTED
&& SM_SA <> Local_SA
&& CHECK_IN_RSEC_LIST
&& |CHECK_FROM_SEC_SM
&& ICHECK_BEST_IS_NEW_SEC_SM
=>
60 | PRM_SM UPDATE_IN_RSEC_SM_ Lks/\ /(> O PRM_SM
BMA_Announce_Ind (Sync SM\ SA, Subdomain, Class, Stratum,
Variance)
/CHECK_SUBDOMAIN_SUPRPORTED
&& SM_SA <> Local_SA
61 | PRM_SM PRM_SM
62 | PRM_SM PRM_SM
63 | PRM_SM F_CMP
PTCP_Start_Slave.req (SyncID, Subdomain, Sendlinterval)
=>
ErrCode = S1 A\/E_EYIQTQ
64 | PRM_SM PTCP_Start_Slave.cnf (SynclD, ErrCode) PRM_SM
PTCP_Stop_Slave.req (SynclDI)
=>
ErrCode := WRONG_SEQUENCE
65 | PRM_SM PTCP_Stop_Slave.cnf (SynclD, ErrCode) PRM_SM
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Current
State

Event
/ICondition
=>Action

Next State

IDLE

GetBestRSM (SynclD, RmoM_List)
/RmoM_List.Entry{SyncID}.Num_entry ==
=>

Best_ RSM_SA := NIL

IDLE

GetBestRSM (SynclD, RmoM_List)
/RmoM_List.Entry{SyncID}.Num_entry ==
=>

N BestM =0
Best_ RSM_SA := RmoM_List.Entry{SyncID, N_BestM}.SA
Result := OK

.

¥

GetBestRSM (SynclD, RmoM_List)
/RmoM_List.Entry{SyncID}.Num_entry > 1
=>

N_BestM := 0

N_CmpM :=1

N

\QMP_ C

cyP_ R C

/N_CmpM < RmoM_List.Entry{SyncID}.Num_entry
&& RmoM_List.Entry{SyncID}[N_BestM].Class
RmoM_List.Entry{SyncID}[N_CmpM].Class

CMP_R_C

chr R C

=>
ENGIE

/N_CmpM < RmoM_List.E
&& RmoM Llst.Entry{SyncID N_
RmoM_List.Entry{SyncID}[N
=>

N_BestM := N_CmpM

CMP_R_C

chr R C

CMP_R_S

chr R C

ist.Entry{SyncID, N_BestM }.SA

IDLE

chrP_ R S

Mnch}[N BestM].Stratum <

.Entry{SyncID}[N_CmpM].Stratum

CMP_R C

CWPLRS

Wﬁum.Entry{Synch}[N_BestM].Stratum >
RmoM_List.Entry{SyncID}[N_CmpM].Stratum=>N_BestM :=

N_CmpMN_CmpM++

CMP_R_C

10

CMP_R_S

/RmoM_List.Entry{SyncID}[N_BestM].Stratum ==
RmoM_List.Entry{SyncID}[N_CmpM].Stratum

=>

CMP_R_V

11

CMP_R_V

/N_CmpM < RmoM_List.Entry{SyncID}.Num_entry
&& RmoM_List.Entry{SyncID}[N_BestM].Variance <
RmoM_List.Entry{SyncID}[N_CmpM].Variance

=>

N_CmpM++

CMP_R_C

12

CMP_R_V

/RmoM_List.Entry{SyncID}[N_BestM].Variance >
RmoM_List.Entry{SyncID}[N_CmpM].Variance
=>

N_BestM := N_CmpM

N_CmpM++

CMP_R_C



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) —-123 -
Event
Current /ICondition
# State =>Action Next State
/RmoM_List.Entry{SyncID}[N_BestM].Variance ==
RmoM_List.Entry{SyncID}[N_CmpM].Variance
13 | CMP_R_V => CMP_R_SA
/RmoM_List.Entry{SyncID}[N_BestM].SA <
RmoM_List.Entry{SyncID}[N_CmpM].SA
=>
14 | CMP_R_SA | N_CmpM++ CMP_R_C
/RmoM_List.Entry{SyncID}[N_BestM].SA >
RmoM_List.Entry{SyncID}[N_CmpM].SA
=>
N_BestM := N_CmpM
15 | CMP_R_SA | N_CmpM++ (\ \C\M R_
/RmoM_List.Entry{SyncID}[N_BestM].SA == Q
RmoM_ List. Entry{SyncID}[N_CmpM].SA
=>
16 | CMP_R_SA | N_CmpM++ CMP_R_C
Table 75 — BMA state tableﬁ ec we
# | Current State Next State
1 IDLE IDLE
2 IDLE IDLE
3 IDLE <\ CMP_R_L_C
/SM\1.Class < SM_2.Class
>
4 CMP_R L*C BeifterSM_SA := SM_1.SA IDLE
/SM_1.Class > SM_2.Class
=>
5 CMP_R_L_C BetterSM_SA := SM_2.SA IDLE
/SM_1.Class == SM_2.Class
6 CMP_R_L_C => CMP_R_L_S
/SM_1.Stratum < SM_2.Stratum
=>
7 CMP_R_L_S BetterSM_SA := SM_1.SA IDLE



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

—124 -

61158-6-10 © IEC:2007(E)

Event
/ICondition
# | Current State =>Action Next State
/SM_1.Stratum > SM_2.Stratum
=>
8 CMP_R_L_S BetterSM_SA := SM_2.SA IDLE
/SM_1.Stratum == SM_2.Stratum
9 CMP_R_L_S => CMP_R_L_V
10 C ‘iF_R_L_‘v’ /'ofv‘i_1 “Vartance OI‘V‘I_L.‘V’GI;GIIL;G— BUi.i.UIOI.V‘I_SI‘:\ = 3|'v'|_1 SA Ot
/SM_1.Variance > SM_2.Variance
=>
11 | CMP_R_L_V BetterSM_SA := SM_2.SA <\ IDL
/SM_1.Variance == SM_2.Variance
12 | CMP_R_L_V => CMP_R_L_SA
/SM_1.SA < SM_2.SA
=>
13 | CMP_R_L_SA | BetterSM_SA := SM_1.%\ /(> C) IDLE
/SM_1.SA > SM_2.SA
=>
14 | CMP_R_L_SA BetterSM/S‘N= SM'—'ZQA m IDLE
w \\\1)\/
15 | CMP_R_L_SA IDLE

4.4.4.4.4 Macrog
Table
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Table 76 — Macros used by BMA

Name

Meaning

Ini LocSlaveData

Initialize local slave data set
LocSlaveData.Subdomain := NIL

INI_LOCAL_SLAVE_DATA_SET

Initialize local slave data set
LocSlaveData.Subdomain := Subdomain
LocSlaveData.SendInterval := SendInterval

REM_LOCAL_SLAVE_DATA_SET

Remove slave from slave list
LocSlaveData.Valid := False

CHECK|SUBDOMAIN_SUPPORTED

Check sync master subdomain is supported
LocSlaveData.Subdomain == Subdomain

Ini LocMasterData

Initialize local master data set
LocMasterData.SA := NIL /\

INI_LOJAL_MASTER_DATA_SET

Insert master in local master list

LocMasterData.Startum := Startum
LocMasterData.Variance := V
LocMasterData.Class := Class
LocMasterData.SA := _SA
LocMasterData.Sendl ter\(é17— SendInt

CHECK |LOCAL_MASTER_DATA_EXISTS

Check sync mas for/local ster exists
Loc as .SA < NIL

REM_LGCAL_MASTER_DATA_SET

Remove local master
LocM Data: =N

Ini RPrmM_List

initialjze data~set feKremote primary sync master

‘RP{Q LiskNum_entry := 0

N/
CHECK |[IN_RPRM_SM_LIST,

Check master source address already in remote master list

PUT_IN__RPRM_SM_@

Ins wster in remote sync master list
iNRPrmM_Yist.Num_entry < MAX_CNT_REMOTE_SM)
" List.Insert(SM_SA)
RPymM_List.Entry{SM_SA}.Stratum := Stratum
rmM_List.Entry{SM_SA}.Variance := Variance

RPrmM_List.Entry{SM_SA}.Class := Class
RPrmM_List.Entry{SM_SA}.SA := SM_SA
RPrmM_List.Entry{SM_SA}.Receipt := 1
RPrmM_List.Num_entry++

REM_FF OM_RPRMES%L}éT

Remove master from reomot primary master list
RPrmM_List..Num_entry--
RPrmM_List.Remove(SM_SA)

UPDATE_IN_RPRM_SM_LIST

Update entry in remote sync master list
RPrmM_List.Entry{SM_SA}.Stratum := Stratum
RPrmM_List.Entry{SM_SA}.Variance := Variance
RPrmM_List.Entry{SM_SA}.Class := Class
RPrmM_List.Entry{SM_SA}.Receipt += 1

AGING_OF_RPRM_SM_LIST

Aging of entries in remote sync master list
for m := 0 to RPrmM_List.Num_entry
if (RPrmM_List.Entry[m].Receipt ==
REM_FROM_RPRM_SM_LIST
else
RPrmM_List.Entry[m].Receipt := 0

Ini RSecM_List

initialize data set for remote primary sync master

RSecM_List.Num_entry := 0
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Name

Meaning

CHECK_IN_RSEC_SM_LIST

Check sync master source address already in remote master list
SM_SA in RSecM_List

PUT_IN_RSEC_SM_LIST

Insert sync master in remote sync master list

if (RSecM_List.Num_entry < MAX_CNT_REMOTE_SM)
RSecM_List.Insert(SM_SA)
RSecM_List.Entry{SM_SA}.Stratum := Stratum
RSecM_List.Entry{SM_SA}.Variance := Variance
RSecM_List.Entry{SM_SA}.Class := Class
RSecM_List.Entry{SM_SA}.SA := SM_SA

4

no Mol iot Coto JOM O A M HY
NtV ISt Tty OO - eCePT T

RSecM_List.Num_entry++

REM_FROM_RSEC_SM_LIST

UPDATH_IN_RSEC_SM_LIST

Remove master from remote secondary master Nst
RSecM_List.Num_entry--

RSecM_List.Remove(SM_SA)

Update entry in remote sync mast Iis\ \>
RSecM_List.Entry{SM_SA}.Stratum & Stratu

RSecM_List.Entry{SM_SA}.Vactianc

RSecM_List.Entry{SM . s>< Cla
RSecM_List.Entry{S eceipt +=

AGING_F_RSEC_SM_LIST

[SARs
Aging of entries i r'&)t)@s & list

Ini PrmN

SN

initialize_primary Jsync mpaster
PrmM. = NIL

CHECK|FROM_PRM_SM \\v»\>

ecksyn Mis primary sync master
SMSA == PrinM.SA

UPDATH_PRM_SM_F

N

Wimary remote master
% fmSM_SA := GetBestRSM (RPrmM_List)
Pr

.SA := BestPrmSM_SA

UPDATH_PRM_

L\

Update primary sync master
BestRPrmSM_SA := GetBestRSM (RPrmM_List)

BestPrmSM_SA := GetBestSM (LocMasterData,
RPrmM_List.Entry{BestRPrmSM_SA})

PrmM.SA := BestPrmSM_SA

REM_PRM_SM

Remove primary sync master
PrmM.SA := NIL

ini Sech

nitialize-secondarvsvnc-master
)

SecM.SA := NIL

CHECK_FROM_SEC_SM

Check sync master is secondary sync master
SM_SA == SecM.SA

UPDATE_SEC_SM_FROM_RSEC

Update secondary remote sync master
BestRSecSM_SA := GetBestRSM (RSecM_List)
SecSM.SA := BestSecSM_SA

UPDATE_SEC_SM

Update secondary sync master
BestRSecSM_SA := GetBestRSM (RSecM_List)

BestSecSM_SA := GetBestSM (LocMasterData,
RPrmM_List.Entry{BestRSecSM_SA})

SecSM.SA := BestSecSM_SA

REM_SEC_SM

Remove secondary sync master from secondary sync master list

SecM.SA := NIL
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Name

Meaning

CHECK_BEST_IS_NEW_PRM_SM

Compare actuel primary master with new primary master
if (PrmM.SA == LocMasterData.SA)

BestPrmSM_SA := GetBestSM (LocMasterData,
RPrmM_List.Entry{SM_SA})

else

BestPrmSM_SA := GetBestSM (RPrmM_List.Entry{PrmSM.SA},
RPrmM_List.Entry{SM_SA})

if (PrmSM.SA <> BestPrmSM_SA) TRUE else FALSE

CHECK_BEST_IS_NEW_SEC_SM

Compare actual secondary master with new secondary master
if (SecM.SA == LocMasterData.SA)

BestPrmSM_SA := GetBestSM (LocMasterData
RSecM_List.Entry{SM_SA})

else

BestPrmSM_SA := GetBestSM (RSecM
RSecM_List.Entry{SM_SA})

if (SecSM.SA <> BestSecSM_SA) T, else

UPDATH_PRM_SEC_SM

Aging of remote sync master lisfs and get%&pr aWsecon
sync master

AGING_OF_RPRM_SM_L
AGING_OF_RSEC_S
UPDATE_PRM_SM

if (PrmM.SA <> KocMas,

upP E_SECNSM

els

UPDATE_ SM_KEROMNRSEC

Hary

4.4.4.4.5 Functions

Table|77 contains the fundtio

used by BMA

Qamy

<

\/ Meaning

BMA_Sync_Ind A( \/\

{hjiBMé)eceives a synchronization message from the SRX.

E MA_Annoum@/_I\g

X

The Q\AA receives an announce message from the SRX

Table 78 - BMA_Sync_Iind

Parameter name Ind

Argument

N "
wrgument

SynclID
SM_SA
Subdomai
Class
Stratum

Variance

=+
E S

n

= 2= £

The argument shall convey the specific parameters of the indication.

SynclD

This is the key attribute to identify the instance of the protocol machine.
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Attribute Type: Unsigned8

SM_SA
This parameter shall be used for the source MAC address of the synchronization manager.
This field shall be coded as data type OctetString[6].

Subdomain
This attribute shall contain the unique identifier of the PTCP subdomain.

Attribute Type: UUID

Class
This attribute shall contain the value for the synchronization class.

Attribute Type: Unsigned8

Stratum
THis attribute shall describe the quality of the time issued by a mast

Attribute Type: Unsigned8

Vdriance
THis attribute shall characterize the quality of a clock.

Atfribute Type: Integer16

4.4.4.sre.5.2 BMA_Announce_Ind

This slervice shall be used to receive an announge mess e@ shQwn in Table 79.
Table QB% Anhounte_Ind

Pay{mAeter nawme Ind

Argy@ent \ \\ \/
ENERNN SRV

tratum \/\\/
RN

oo

A

4
S22 Z2|IZZ

Argument

The afg the specific parameters of the indication.

SynclD

THis is the key bute to identify the instance of the protocol machine.
Attribute’ Type: Unsigned8

SM_SA

This parameter shall be used for the source MAC address of the synchronization manager.
This field shall be coded as data type OctetString[6].

Subdomain
This attribute shall contain the unique identifier of the PTCP subdomain.

Attribute Type: UUID

Class
This attribute shall contain the value of the synchronization class.

Attribute Type: Unsigned8

Stratum
This attribute shall describe the quality of the time issued by a master.

Attribute Type: Unsigned8
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Variance
This attribute shall characterize the quality of a clock.

Attribute Type: Integer16

4.4.4.5Master-Slave-Manager Protocol Machine (MSM)
4.4.4.5.1 Primitive definitions
4.4.4.51.1 Primitives exchanged between MSM and ASE

The service primitives including their associated parameters issued by MSM user received by

MSM and vice versa are described in the PTCP ASE in the service definition.

4.4.4.5.2 State machine description

The Master-Slave-Manager controls the transition between the roles sla naster
and primary master. The transitions are made local by every device ¢ PTCP
SynclIP. Therefore an instance of the state machine exists for eve > D.To achive
these [transitions the MSM has to inidiate synchronization and ar S : punce
messgges shall be send to advertise master capabilities and rimary
master is active. Synchronization messages shall only sengd

After gtart up the data management shall be initialized ization
role hps to be set (UNKNOWN). The role is set by goes
from gtate UNKNOWN to state IDLE. With primary/s send
an anhounce message bevor it goes tonthe stz s that
first master capabilities will be anno E and
goes fo the state AS_SLAVE (asynchrongus age.
A slaye (role == slave) should be easy to zation
messages (AS_SLAVE), synchronize \to state
SLAVE if it is synchronods. Yhig  implies 5e the
synchronization will corrupte

Multiple active priman |~prevented by the state IDLE_SEC_M. With the role
primary master,@} ; € G arinounce messages at the state IDLE_SEC M.
Therefore the decisior ¥ LE_SEC_M to state PRM_M (primary manager) will
be mgde with exte S oficruent masters.

If an Jactive prim ewer capabilities) already exists, a new primary raster
needs f active master before it can be primary masterl. For
synchfonizatio és to state AS_SLAVE, if synchronous to state SEC_M
(seconds Stehand after several announce messages to state PRM_M.

Like the prima ster, a secondary master firstly has to be synchronous. This is
meaningful,xbecatuse An asynchronous secondary manager isn’t able to be primary without
troubles at slave synchronization. Due to this a synchronous secondary master with bad clock
is betferihan an asynchronous secondary manager with high accurancy clock.

The voting for secondary master starts as soon as a primary master is active. Until then the
MSM waits at state IDLE_SEC_M. With a synchronizartion message the state changes from
IDLE_SEC_M to AS_SLAVE. At AS_SLAVE several announce messages shall send and

synchronity will achieved bevor the MSM goes to state SEC_M.

A burst of announce messages occur before primary master voting and bevor secondary

master voting.

Figure 33 shows the MSM state machine:
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ure 33 — State transition diagram of MSM

Stateg of the MSM

POWER_ON
Data initialization

UNKNOWN
The synchronization role is unknown. A role shall set via PTCP service.

IDLE
Role == Slave: Wait for synchronization messages.
Role == Primary/Secondary Master: Send announce messages.

IDLE_SEC_M
Role == Primary Master: Send several announce message to be sure that this device
should be primary master.

AS_SLAVE
Synchronize to the active master, before a transition to slave, primary master or
secondary master will be done.
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SLAVE

The MSM has a slave role and achieved synchronity with the primary master.

SEC_M

This is the active secondary master. Therefore it sends announce messages.

PRM_M

This is the active primary master. Therefore it sends synchronization messages.

Local variables of the BMA

DestRole (Unsigned16)

This local variable contains the destination role for synchronization

4.4.4.
Table

6.3 MSM state table
80 contains the state table used by MSM.

Table 80 — MSM state table

Event
Current /ICondition
# State =>Action

AN

)

Next State

=>

NS
N/

1 PPWER-ON DestRole := UNKNOWN UNKNOWN
MSM_Role_Ind (SynciD, Role)
/Role == UNKNOWN
2 UNKNOWN => UNKNOWN
MSM_Role_Ind (SynciD, Role \/
/Role <>
=>
DestRgle :
3 UNKNOWN IdleT.st t(S IDLE
_ nc_Indy(Sync} S~\\S>Subdoma|n LocalTime,
Ma er |me)
4 UNKNOWN |gné\ UNKNOWN
W Status)
5 U \IKNOWK/\ re UNKNOWN
Cnf (SyncliD, Status)
6 UNKN N i UNKNOWN
IdleTexpired (SynclID)
/ ole == UNKNOWN
7 IDLE => UNKNOWN
IdleT.expired (SynciD)
/DestRole == SLAVE
=>
8 IDLE IdleT.start (SyncID) IDLE
IdleT.expired (SynclD)
/DestRole == SEC_M
|| DestRole == PRM_M
=>
NReturn := 0
OffsetContLoopT.start (SynclD)
9 IDLE MSM_Announce_Req (SyncID) IDLE_SEC_M
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Current
State

Event
ICondition
=>Action

Next State

10

MSM_Sync_Ind (SynclD, SM_SA, Subdomain, LocalTime,
MasterTime)
/DestRole ==
=>
IdleT.stop (SyncID)

M_SA := SM_SA

L_Time := LocalTime

M_Time := MasterTime

OFFSET_CTRL_START (SyncID, M_SA. L_Time, M_Time)

SLAVE

IDLE

OffsetContLoopT.start (SynclD)

»ASYSLAVE

11

IDLE

MSM_Sync_Cnf (SynclD, Status)=>ignore

A

As_§kQVE

12

MSM_Announce_Cnf (SynciID, Status)
=>
ignore

AS SLAVE

13

MSM_Role_Ind (SynciID, Role)
/Role == UNKNOWN

=>

IdleT.stop (SynclID)

DestRole :=Role

§§
AN

UNKNOWN

14

MSM_Role_Ind (SynclD, Role)
/Role <> UNKNOWN

=>

DestRole := Role

YOS

IDLE

15

DLE_SEC_M

OffsetContLoopT. explred y
/NReturn < MIN_REPEAT

=>

NReturn++
OffsetCon [¢)
MSM_An unc

IDLE_SEC_M

16

DLE_SEC_M

IDLE_SEC_M

17

IDLE_SES_M

_Req (SyncID)

PRM_M

18

\bgiNPSync_lnd (SynclD, SM_SA, Subdomain, LocalTime,
MasterTime)

=>

M_SA := SM_SA

IDLE_SEC_M

C_Time .= Locallime

M_Time := MasterTime

OFFSET_CTRL_START (SyncID, M_SA, L_Time, M_Time)
OffsetContLoopT.start (SyncID)

AS_SLAVE

19

IDLE_SEC_M

MSM_Sync_Cnf (SynclID, Status)
=>
ignore

IDLE_SEC_M

20

IDLE_SEC_M

MSM_Announce_Cnf (SynclD, Status)
/Status == OK

=>

ignore

IDLE_SEC_M

21

IDLE_SEC_M

MSM_Announce_Cnf (SynclID, Status)/Status <>

OK=>MSM_Announce_Req (SyncID)

IDLE_SEC_M
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Event
Current /Condition
# State =>Action Next State
MSM_Role_Ind (SynclD, Role)
/Role == UNKNOWN
=>
OffsetContLoopT.stop (SyncID)
22 | IDLE_SEC_M | DestRole := Role UNKNOWN
MSM_Role_Ind (SynciID, Role)
/Role == SLAVE
=>
OffsetContLoopT.stop (SynciD)
DestRole := Role
23 | IDLE_SEC_M | IdleT.start (SyncID) IDLE
MSM_Role_Ind (SynciID, Role)
/Role == PRM_M
|| Role == SEC_M
=>
24 | IDLE_SEC_M | DestRole := Role <\ ﬁg_ CM
OffsetContLoopT.expired (SynclD) -
/NTOFFSET_CTRL_IS_SYNC
&& Role == SLAVE
=>
OFFSET_CTRL_CALC (SynclID, M_SA, L_TTi Time
25 | A$_SLAVE OffsetContLoopT.start (SynclD) (\ AS_SLAVE
OffsetContLoopT.expiréd (
/NOFFSET_CTRL_IS_SY
&& (Role == SEC_M || Roles= PRM
=>
OFFSET_CTRL_CALC (SyncID;M_SA Time)
OffsetContLopT.start (SyxclD
26 | A$_SLAVE MSM_Annpdun _W D) IDLE_SEC_M
27 | A$_SLAVE SLAVE
28 | A$_SLA SEC_M
\M@zSync_lnd (SyncID, SM_SA, Subdomain, LocalTime,
MasterTime)
=>
M SA ==SM SA
L_Time := LocalTime
29 | AS_SLAVE M_Time := MasterTime AS_SLAVE
MSM_Sync_Cnf (SynclID, Status)
=>
30 | AS_SLAVE ignore AS_SLAVE
MSM_Announce_Cnf (SynciID, Status)
=>
31 | AS_SLAVE ignore AS_SLAVE
MSM_Role_Ind (SynciD, Role)
/Role == UNKNOWN
=>
32 | AS_SLAVE DestRole := Role UNKNOWN
MSM_Role_Ind (SynclD, Role)
/Role == SLAVE
=>
33 | AS_SLAVE DestRole := Role AS_SLAVE
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Current
State

Event
ICondition
=>Action

Next State

34

AS_SLAVE

MSM_Role_Ind (SynclD, Role)
/Role == PRM_M

|| Role == SEC_M

=>

DestRole := Role

AS_SLAVE

35

OffsetContLoopT.expired (SynciD)
/NTOFFSET_CTRL_IS_SYNC

=>

SIAVE

OFFSET_CTRL_CALC (SynclD, M_SA, L_Time, M_Time)
OffsetContLoopT.start (SynclD)

’K§>§FAVE

36

SUIAVE

OffsetContLoopT.expired (SynclID)

/OFFSET_CTRL_IS_SYNC

=>

OFFSET_CTRL_CALC (SyncID, M_SA, L_Time, M_Time) x

OffsetContLoopT.start (SynclD) /\

XkAV

37

SIAVE

MSM_Sync_Ind (SyncID, SM_SA, Subdomain, LogalTime, _ X

MasterTime)
N\ ((—7,\\

L_Time := LocalTime
M_Time := MasterTime

>

SLAVE

38

SIAVE

=>

MSM_Sync_Cnf (SynclD, /Status) Q
=>

ignore

SLAVE

39

SIAVE

M_SA := SM_SA
MSM_Announce_Cnf (Sy , Status
=>

ignore (\

SLAVE

40

Sl

UNKNOWN

41

Sl

SLAVE

42

Sl

SEC_M

43

SILAME

\IVIR2$I\2>RoIe_Ind (SynclD, Role)
/ == PRM_M

=>
DestRole := Role

RRCO _Ral AASTED
TS

v

Lad (S [ Tm WY AY
Do Ore RGOy ReroTviry <7

44

SEC_M

OffsetContLoopT.expired (SynciD)
/'TOFFSET_CTRL_IS_SYNC

=>

OFFSET_CTRL_CALC (SynclID, M_SA, L_Time, M_Time)
OffsetContLoopT.start (SyncID)

AS_SLAVE

45

SEC_M

OffsetContLoopT.expired (SynciD)

/NReturn < MIN_REPEAT_ANNOUNCE

&& OFFSET_CTRL_IS_SYNC

=>

NReturn++

OFFSET_CTRL_CALC (SynclID, M_SA, L_Time, M_Time)
OffsetContLoopT.start (SynclD)

MSM_Announce_Req (SynclID)

SEC_M
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Current
State

Event
ICondition
=>Action

Next State

46

SEC_M

OffsetContLoopT.expired (SynclID)

/INReturn > MIN_REPEAT_ANNOUNCE

&& OFFSET_CTRL_IS_SYNC

&& Role == SEC_M

=>

OFFSET_CTRL_CALC (SyncID, M_SA, L_Time, M_Time)
OffsetContLoopT.start (SynclD)

MSM_Announce_Req (SynclID)

SEC_M

47

OffsetContLoopT.expired (SynclD)
/NReturn > MIN_REPEAT_ANNOUNCE
&& OFFSET_CTRL_IS_SYNC

&& Role == PRM_M

=>

OFFSET_CTRL_CALC (SyncID, M_SA, L_Time, M_Time) <
OffsetContLoopT.start (SynclD)

BRC_Role_Ind (SynclD, MASTER)

PR

48

MSM_Sync_Ind (SynclD, SM_SA, Subdomain, L
MasterTime)

=>

M_SA := SM_SA

L_Time := LocalTime

M_Time := MasterTime

MSM_Sync_Req (SynclD)
N

SEC_M

49

MSM_Sync_Cnf (SyncIB, Status \)\/
=>
ignore

SEC_M

50

MSM Announce Cnf (S nclD atus
/Status

SEC_M

51

SEC_M

52

UNKNOWN

53

0 .
\)higﬂsynd(SyndD,ROM)
WRole ==STAVE

=>
stRole := Role

SLAVE

54

MSM_Role_Ind (SynclD, Role)
/Role == SEC_M || Role == PRM_M

SEC_M

DestRole := Role

SEC_M

55

PRM_M

OffsetContLoopT.expired (SynclID)
=>

OffsetContLoopT.start (SyncID)
MSM_Sync_Req (SynclD)

PRM_M

56

PRM_M

MSM_Sync_Ind (SynclD, SM_SA, Subdomain, LocalTime,
MasterTime)

=>

ignore

PRM_M

57

PRM_M

MSM_Sync_Cnf (SynciID, Status)
/Status == OK

=>

ignore

PRM_M
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Event
Current /ICondition

# State =>Action Next State
MSM_Sync_Cnf (SynciID, Status)
/Status <> OK
=>
ignore

58 | PRM_M MSM_Sync_Req (SynclD) PRM_M
MSM_Announce_Cnf (SynciID, Status)
=>

59 | PRM_M ignore PRM_M

MSM_Role_Ind (SynciID, Role)
/Role == UNKNOWN

=>

OffsetContLoopT.stop (SynclD)
60 | PRM_M DestRole := Role

MSM_Role_Ind (SynclD, Role)
/Role == SLAVE
=>
DestRole := Role
61 | PRM_M BRC_Role_Ind (SyncID, SLAVE) AVE

MSM_Role_Ind (SynclD, Role)
/Role == SEC_M

=>
NReturn:= 0 C)
DestRole := Role
BRC_Role_Ind (SynclD, V
62 | PRM_M MSM_ _Announce_Req (SynclR),

SEC_M

MSM_Role_Ind (SynciD, (Role
/Role == PRM_M
=>

63 | PRM_M DestRoIe@(\

PRM_M

4.4.4.5.4 Macro
Table |81 contain@z cros used\yy

able = Macros used by MSM

Q
NI

Meaning

OFFSET_CT}H\S\RQRT\(\S}ND,\M_SMTime, M_Time) |Initialize control loop for offset compenstation

OFFSET_CKCMSMM_}A, L_Time, M_Time) |Offset compensaton

OFFSET_CTRL_S\P&Q(Syné@) Stop offset compensation

OFFSET_CTRL_IS_SYW Check PLL Window of control loop for offset compensation

4.4.4.5.5 Functions
Table 82 contains the functions used by MSM.
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Table 82 — Functions used by MSM

Name

Meaning

MSM_Role_Ind (SynclD, Role)

The MSM receives his role for synchronization.

MSM_Sync_Req (SyncID)

The MSM issues a synchronization messages.
Create PTCP-PDU according PTCP_RTASyncPDU
Assignments:

D_Port := AUTO
DA :=PTCP MulticastMACadd for PTCP_RTASyncPDU and

corresponding PTCP_SynclID
SA := local source address
A_SDU := LT, FramelD, PTCP_RTASyncP

LMPM_A_Data.req (CREP, D_Port, TStamp, ,
VLANID, A_SDU)

MSM_Sync_Cnf (SynclID, Status)

The MSM gets a confirmation f ne\send %hr niza\fwl(message.

LMPM_A_Data.conf (CREP,

Assignments:

MSM_Arnounce_Req (SynclID)

@A_A_Data.req (CREP, D_Port, TStamp, DA, SA, VALN_Prio,
N

Statu/s./i LMPMAstat
an

PTCP_SyncID
Al xlocal sodrce address
ASDU < LT, FramelD, PTCP_RTASyncPDU

ID, A_SDU)

MSM_Anrnounce

Assignments:

The MSM gets a confirmation for one send announce message.

LMPM_A_Data.conf (CREP, D_Port, TStamp, LMPM_status)

Status := LMPM_status

4.4.45.51

MSM_Role_Ind

This service shall be used to indicate a new role to the MSM as shown in Table 83.

Argument

Table 83 — MSM_Role_Ind

Parameter name Ind

Argument M
SynclID M
Role M

The argument shall convey the specific parameters of the indication.
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SynclD
This ist the key attribute to identify the instance of the protocol machine.

Attribute Type: Unsigned8
Role

61158-6-10 © IEC:2007(E)

This attribute specifies the role for synchronization. It may be set to the following values:

- SLAVE: This value activates slave functionality.
- SEC_SM: This value activates secondary master functionality.

PRM_SM: This value activates primary master functionality.
Attribute Type: Unsigned16

4.4.4.5.5.2 MSM_Sync

This slervice shall be used to send a synchronization message as s 3
Table 84 — MSM_Sync
Parameter name
Argument §

o)

>M

=<

SynclD
Result
SynclD
Status
Argument % \/
The afgument shall convey ameter

nclD

This ist the k@
Atfribute Type: !

Atfribute Type: Urisigned32

4.4.45.5.3 MSM_Announce

This service shall be used to send an announce message as shown in Table 85.
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Table 85 —- MSM_Announce

Parameter name Req Cnf
Argument M
SynclD M
Result M
SynclD M(=)
Status M

Argument
The afgument shall convey the specific parameters of the indication.

SynclD
THis ist the key attribute to identify the instance of the protocal

Attribute Type: Unsigned8

Resu
This parameter indicates the success of the service req

SynclD
The same attribute as in argument.

Sthtus
Th

4.4.4,
4.4.4,
444611
4.4.46.1.2

The sgrvice pri tated parameters issued by BRC user receijyed by

BRC and vice versa >TCP ASE in the service definition.

4.4.4.

The Bridge-Rate 1 itdown
for a | i 3 needs

frol is

Figure
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POWER-ON

A 4

v

UNKNOWN

A 4
&
Al

MASTER_T
A

T

ransition diagram of BRC

é%

.

<

Stateg of the BR@

POWER_ON
D4ta initialization

UNKNOWN

This sta without PTCP (a bridge without rate control) or a singlg-port-
deyvite, Th : achine goes from state UNKNOWN to state IDLE if the PTCP-Bridge is
started R-Start~Bridge.req).

At|this(state the PTCP-Bridge waites for a role indication. If the state machine has tHe role
slaveq it will start the rate control with the first received synchronization message. As

SLAVE
PTCP-Bridge with active rate-control

MASTER_T
Tis is a transient state from slave to master. If a slave gets the master role, it shall slowly
reduce his rate control to eliminate rate corrections.

MASTER
PTCP-Bridge with rate-control-factor == 1. This means, the master-clock needs no
correction.

Local variables of the BRC

RateCompensationFactor (Unsigned32)
This local variable contains the rate compensation factor of a slave.
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4.4.4.6.3 BRC state table
Table 86 contains the state table used by BRC.

Table 86 — BRC state table

Event
Current /ICondition
# State =>Action Next State
POWER- =>
1 N Retecempensationtacter——41 BINCNOYVN
RateContLoopT.expired (SynciD)
=>
2 || UNKNOWN | ignore A (\\U\N<NO N
BRC_Sync_Ind (SyncID, SM_SA, LocalTime, MasterTim \\>
=>
3 UNKNOWN | ignore (\ \Ui\IKNO N
BRC_Role_Ind (SyncID, Role) X
=>
4 UNKNOWN | ignore UNKNOVVN
PTCP_Start_Bridge.req (SyncliD, PortPara er) \}
=>
RateCompensationFactor := 1
Receipt := 0
ErrCode := OK
5 UNKNOWN | PTCP_Start_Bridge.cnf (§ynclR, ExrCo IDLE
PTCP_Stop_Bridge.req{SynciD)
=>
ErrCode ;x NOT_STARRKED
6 UNKNOWN PTCP_WH(}Q@W ncl Code UNKNOVWN
RateCon oor}ﬁ.ex ired W
=>
7 || IDLE igmLe\/\ & IDLE
V;R _Fad (SyinciD, SMUEA, LocalTime, MasterTime)
ARE«BTFRLNSTART (SyncID, M_SA, L_Time, M_Time)
8 IDLE teont tart (SynclD) SLAVE
“WBRE_Rule_Ind (SynciD, Role)
e ==WMASTER
9 IDL = MASTEHR
W_Role_lnd (SynciD, Role)
ole == SLAVE
=>
10 || N\DLE ignore IDLE
PTCP_Start_Bridge.req (SynclD, PortParameter)
=>
ErrCode := STARTED
11 | IDLE PTCP_Start_Bridge.cnf (SyncID, ErrCode) IDLE
PTCP_Stop_Bridge.req (SynciD)
=>
ErrCode := OK
12 | IDLE PTCP_Stop_Bridge.cnf (SyncID, ErrCode) UNKNOWN
RateContLoopT.expired (SynclD)=>RATE_CTRL_CALC (SynclD,
13 | SLAVE M_SA, L_Time, M_Time) RateContLoopT.start (SynclD) SLAVE
BRC_Sync_Ind (SynclD, SM_SA, LocalTime, MasterTime)
=>
M_SA := SM_SA
L_Time := LocalTime
14 | SLAVE M_Time := MasterTime SLAVE
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Event
Current /Condition
# State =>Action Next State
BRC_Role_Ind (SynclD, Role)
/Role == SLAVE
=>
15 | SLAVE ignore SLAVE
BRC_Role_Ind (SynclD, Role)
/Role == MASTER
16 | SLAVE => MASTER_T
PTCP_Start_Bridge.req (SynclD, PortParameter)
=>
Err€ode—=STARTED
17 || SLAVE PTCP_Start_Bridge.cnf (SyncID, ErrCode) /\ SLAVE
PTCP_Stop_Bridge.req (SynciD)
=>
ErrCode := OK Q
18| SLAVE PTCP_Stop_Bridge.cnf (SyncID, ErrCode) KN N
RateContLoopT.expired (SynciD)
/ICHECK_RATE_DECAYED
=>
RATE_CTRL_DECAY_CALC (SynclID)
19|| MASTER_T | RateContLoopT.start (SyncID) MASTER_T
RateContLoopT.expired (SyncID) \)
/CHECK_RATE_DECAYED
20|| MASTER_T | => MASTEHR
BRC_Sync_Ind (Synd . Loc IT|mWe)
=>
21|| MASTER_T | ignore MASTER_T
BRC_Role_Ind (Synci, Ro \>
/Role AVE
22|| MASTER_T SLAVE
Rol Ind Sy
/Rol TER
23 MASTER_{\g}nor MASTER_T
ncID PortParameter)
24 || MASTER_T . i .cnf (SynclD, ErrCode) MASTER_T
t _Bridge.req (SyncIlD)=>ErrCode :=
25 Mﬁgl’ _ ” Bridge.cnf (SynclID, ErrCode) UNKNOVWVN
\ eContLoopT.expired (SynciID)
26 || MASTE ignore MASTEHR
\BRé_Sync_Ind (SyncID, SM_SA, LocalTime, MasterTime)
=>
27 ||\MASTER ignore MASTEHR
BRC_Role_Ind (SynclID, Role)
/Role == SLAVE
28 | MASTER => SLAVE
BRC_Role_Ind (SynclID, Role)
/Role == MASTER
=>
29 | MASTER ignore MASTER
PTCP_Start_Bridge.req (SynclD, PortParameter)
=>
ErrCode := STARTED
30 | MASTER PTCP_Start_Bridge.cnf (SyncID, ErrCode) MASTER
PTCP_Stop_Bridge.req (SynciD)
=>
ErrCode := OK
31 | MASTER PTCP_Stop_Bridge.cnf (SyncID, ErrCode) UNKNOWN
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4.4.4.6.4 Macros
Table 87 contains the macros used by BRC.

Table 87 — Macros used by BRC

Name Function

RATE_CTRL_START (SA, L_Time, M_Time) |Start calculation of RateCompensationFactor

RATE_CTRL_CALC (SA, L_Time, M_Time) |Calculation of RateCompensationFactor

RATE_CTRL_DECAY_CALC Decay RateCompensationFactor to 1

CHECK_RATE_DECAYED Check if RateCompensationFactor has the value 1

4.4.4.6.5 Functions
Table|88 contains the functions used by the BRC.

Table 88 — Macros used by the Bg&\

Name /?’mw\éqon\\\ \
BRC_Sync_Ind (SynciD, SM_SA, The BMA receives a synghronizatian me¥sage from the SRX.
LocalTimhe, MasterTime)
BRC_R¢le_Ind (SyncID, Role) The BMA receives):{s\role/(frc}m ;\he\TvQM.

4.4.4.6.5.1 BRC_Sync_Ind
This slervice shall be used to receive a

Argume
The afgtn

SyinclD
THis ist-the ke
Attribute Type: Unsigned8

SM_SA
This parameter shall be used for the source MAC address of the synchronization manager.

This field shall be coded as data type OctetString[6].

LocalTime
This attribute shall contain the time-stamp at arrival of the synchronization message.

Attribute Type: Unsigned64

MasterTime
This attribute shall contain the time from the active primary master.

Attribute Type: Unsigned64

ibute to identify the instance of the protocol machine.

—
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4.4.4.7Synchronization-Receive Protocol Machine (SRX)
4.4.4.7.1 State machine description

The SRX state machine hides the follow-up mechanism from upper objects. BRC, MSM and
BMA receive only synchronization messages, even if follow-up messages are necessary. In
this case the state machine waits for the follow-up and uses this delay values for sync-

indication (BRC_Sync_Ind, MSM_Sync_Ind, BMA_Sync_Ind).

Figure 35 shows the SRX state machine:

POWER-ON
W_SYNC
il
W_FU
il C)
Figure 35 - Sta 3 diagram of SRX
Stateg of the SRX
POQWER_ON
D4ta initialization
W|SYNC
THe SRX sta aits. f hrghization messages.
W|FU
THe SRX state dllow-up messages.
4.4.4.7.2 SR t
Table |90 ont' ( table used by SRX.
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Table 90 — SRX state table

Event
Current /ICondition Next
# State =>Action State
POWER- | =>
1 ON inialize SRX object W_SYNC
SRX_Sync_Ind (SynclID, Fu, S_Port, TStamp, PTCP_PDU)
/'Fu
=>
SM_SA := PTCP_MasterSourceAddress
Subdomain = PTCP_SubdomainUUID
Class := PTCP_ClockRole
Stratum := PTCP_ClockStratum
Variance := PTCP_ClockVariance
LocalTime := TStamp
MasterTime := PTCP_Time + PTCP_Delay
BMA_Sync_Ind (SyncID, SM_SA, Subdomain, Class, Stratum, Vanancg)
MSM_Sync_Ind (SyncID, SM_SA, Subdomain, LocalTime, M Tile)
2 W| SYNC | BRC_Sync_Ind (SynclD, SM_SA, Subdomain, LocalTime, ster W_SYNC
SRX_Sync_Ind (SyncID, Fu, S_Port, TStamp, PTCP_PD \§
/Fu
=>
SequnecelD := PTCP_SequencelD
SM_SA := SM_SA := PTCP_MasterSourceAdd
Subdomain := PTCP_SubdomainUUID
Class := PTCP_ClockRole
Stratum := PTCP_ClockStratdm
Variance := PTCP_ClockVariahce
Delay := PTCP_Delay
3 W] SYNC | LocalTime := Tstamp W_FU
SRX_FollowUp_Ind (SynclD, \Fu, PTCP\PDU)
=>
4 | W|.SYNC | ignore <\(\ W_SYNC
SRX_Annduace tad (S . RICP~eDU) /
/
A_@A : ourceAddress
A_S uuibD
A_Clags.: N
A_Stfa : a
A_Varia N B i
A \ SynclD, A_SM_SA, A_Subdomain, A_Class,
5 W] SYNC { A_ m; A Vagi W_SYNC
RXxFollswUp_Ind (SyncID, Fu, S_Port, PTCP_PDU)
Q > PTGP_MasterSourceAddress
=>
6 | wlFu \IgQQre W_FU
SRX_\F‘afI/owUp_Ind (SynclD, Fu, S_Port, PTCP_PDU)/SM_SA ==
7 W| FY PTCP_MasterSourceAddress&& PTCP_SequencelD <> SequnecelD=>ignore | W_FU
SRX—FeHeowldptnd{SyrelbFu—SPort PFGRPBY)}
/SM_SA == PTCP_MasterSourceAddress
&& PTCP_SequencelD == SequnecelD
=>
Delay := Delay + PTCP_Delay
MasterTime := PTCP_Time + Delay
BMA_Sync_Ind (SynclD, SM_SA, Subdomain, Class, Stratum, Variance)
MSM_Sync_Ind (SynclD, SM_SA, Subdomain, LocalTime, MasterTime)
8 W_FU BRC_Sync_Ind (SyncID, SM_SA, Subdomain, LocalTime, MasterTime) W_SYNC
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Event
Current ICondition
# State =>Action

Next
State

SRX_Sync_Ind (SyncID, Fu, S_Port, TStamp, PTCP_PDU)
[Fu

=>

SequnecelD := PTCP_SequencelD

SM_SA := SM_SA := PTCP_MasterSourceAddress
Subdomain := PTCP_SubdomainUUID

Class := PTCP_ClockRole

Stratum := PTCP_ClockStratum

Variance := PTCP_ClockVariance

Delay := PTCP_Delay

9 W_EU LocalTime = Tstamp

SRX_Sync_Ind (SynclID, Fu, S_Port, TStamp, PTCP_PDU)
/'Fu

=>

SM_SA := PTCP_MasterSourceAddress
Subdomain := PTCP_SubdomainUUID

Class := PTCP_ClockRole

Stratum := PTCP_ClockStratum

Variance := PTCP_ClockVariance

LocalTime := TStamp

MasterTime := PTCP_Time + PTCP_Delay
BMA_Sync_Ind (SynclD, SM_SA, Subdomain,
MSM_Sync_Ind (SyncID, SM_SA, Subdomain,
10 | WLFU BRC_Sync_Ind (SynclD, SM_SA, Subdomain,

W_SYNC

/

=>
A_SM_SA := SM_SA := PTCP_
A_Subdomain := PTCP_Subdo
A_Class := PTCP_ClockRole

11 | WLFU A_Stratumf\A_

BMA_Announte_ omain, A_Class,

W_FU

4.4.47.3 Func
Table|91 contains

Function

SRX_Sy
PTCP_P

Assignments:

Receive PTCP-PDU according PTCP-RTASyncPDU

LMPM_A_Data.ind (S_Port, TSamp, DA, SA, VLANPrio, VLANID, A_SI}

SynclID := A_SDU.FramelD & SYNC_ID_MASK
Fu := A_SDU.FramelD & FOLLOW_UP_MASK

DU)

RTCD DN -— A SNl vhitort | T ond Crearaalln)

SRX_FollowUp_Ind (SyncID, Fu, S_Port, Receive PTCP-PDU according PTCP-FollowUpPDU

PTCP_PDU)

Assignments:

PTCP_PDU := A _SDU

SynclID := A_SDU.FramelD & SYNC_ID_MASK

LMPM_A_Data.ind (S_Port, TSamp, DA, SA, VLANPrio, VLANID, A_SDU)

SRX_Announce_Ind (SyncID, PTCP_PDU) Receive PTCP-PDU according PTCP-AnnouncePDU

Assignments:

PTCP_PDU := A_SDU

SyncID := A_SDU.FramelD & SYNC_ID_MASK

LMPM_A_Data.ind (S_Port, TSamp, DA, SA, VLANPrio, VLANID, A_SDU)
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4.5 Media redundancy

4.5.1 FAL syntax description for MRP

4.51.1 DLPDU abstract syntax reference

The DLPDU abstract syntax from 4.1.1 shall be applied.

4.51.2 APDU abstract syntax

Table 92 defines the abstract syntax of the MRP-PDUs referred to as APDUs. The defined
order of octets shall be used to convey the APDUs.

Table 92 — MRP APDU syntax

|
APDlIl name APDU structure (\

MRP-POU MRP_Version (=0x0001), MRP_Type, MRP_Common, [MRP_Optiex] MRP@{&@{QM j*] @

@ |f the frame is shorter than 64 octets it will be extended with padding to 64 ogeti\\ \\\)

Table|93 defines structures for substitutions of elements of ARRU stryctures shgqwn in
Table|92.

Table 93 — MRP substitutjons

N\ A,
Subgtitution name /\ A > Strélct@ V

MRP_Tlpe MRP_Test A MRP_LMhMe\\MR}\Jop}@@Ange A MRP_Option

MRP_Common MRP_TLVHeader, MRP_SequéwQa{{ M}%Q_Domainuum

MRP_(ption MRP_KVHeader, MR V&th\ict\aésu/l)ata*, [Padding*] @

MRP_Efnd MR TL\?H\éder (=0x0000)>~ \

RR_T eadey, N-P«F/SAb MRP_PortRole, MRP_RingState,
MRP_Test
P_Tra n, P\{imeStamp, [Padding*] @

MRP_TopoIogyCharW aden\MRP\Prio, MRP_SA P, MRP_lInterval, [Padding*] @

/MRR_TLV
MRP_L{nkChange /\\MbeLin p\KAhP;L/nkDown

[Padding*]

RELTL \dé'r/MRP SA b, MRP_PortRole, MRP_Interval, MRP_Blocked,
MRP_L nkDown{\

N
MRP L nk@ ®LVHeader, MRP_SA b, MRP_PortRole, MRP_Interval, MRP_Blocked,
- d ng*] a

@ 32bit falignment shatbe ghsured.

b Shall pbethe.interface MAC address.

4.51.3 Coding of the field MRP_TLVHeader

The coding of this field shall be according to 3.7.3.4 and the individual bits shall have the
following meaning:

Bit 0 — 7: MRP_TLVHeader.Length
The value contains the sum of subsequent octets of the according block.

Bit 8 — 15: MRP_TLVHeader.Type
This field shall be coded with the values according to Table 94.
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Table 94 — 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 Mand?teﬁy\
0x06 — 0x7E | Reserved A

Ox7F MRP_Option (Organizationally specific) /@)kional\

4.5.1.r Coding of the field MRP_Version
e

This fleld shall be coded as data type Unsigned16. This fig

4.5.1.p Coding of the field MRP_SequencelD

This fleld shall be coded as Unsigned16. It is used(to identify, iCati rames
in the[ring. The range is from 0 to 65 535. The re¢ st i de an

4.5.1. Coding of the field MRP_SA
This fleld shall be coded as data type (OctetString[6
a MA(Q address according t .

according to Table 95.

e value of the field MRP_SA shall be

4.51. Coding of the fiel

<
(hexgg\\%,{” \\5 Meaning

/\%bQOCN Highest priority redundancy manager
< o\moq\—\&qo\{) igh priorities
Default priority f dund
\Q\xm > efault priority for redundancy manager

o\xsz@o - &\EOOO Low priorities

— MRP_Prio

OM Lowest priority redundancy manager

other Reserved

4.5.1.8 Coding of the field MRP_PortRole
This field shall be coded as data type Unsigned16. The coding shall be according to Table 96.

Table 96 — MRP_PortRole

Value Meaning Usage
(hexadecimal)

0x0000 Primary ring port Frame is sent on primary ring port

0x0001 Secondary ring port Frame is sent on backup ring port

0x0002 — OXxFFFF [Reserved
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4.51.9 Coding of the field MRP_RingState
This field shall be coded as Unsigned16 with the values according to Table 97.

Table 97 — MRP_RingState

Value Meaning Usage

(hexadecimal)
0x0000 Ring open Redundancy manager in Ring open state
0x0001 Ring closed Redundancy manager in Ring closed state

0x0002 — OXFFFF [Reserved

4.5.1.10 Coding of the field MRP_Interval
This field shall be coded as Unsigned16 with the values according to Table 98:

Table 98 — MRP_Interval /\

Value Meaning \Us ge
(hexadecimal) <\ \
0x0000 — 0x07DO | Interval for next topologie chang/e@l\(i\n S) \Ma\r‘qu

0x07D1 — OxFFFF |Interval for next topologie char@e e(@??tt (inMs) Wal

D
4.5.1.11 Coding of the field MRP_:
This field shall be coded as Unsigned16 wi gs ac ihg to Table 99.

Value \( Meahin Usage
(hexadecimal) N ~
Number itions _frony medja redundancy |Used for monitoring this value via g
0xp000 — OXFF?\&{ To&}nmw\\ﬁ packet sniffer station

4.5.1.12 Codin
This field shall beco

N

N
Va Meaning Usage

\/ The value is used by the MRM to
0%00000000 — OXFFFFFFFF | Actual counter value of 1 ms counter | determine the maximum travel time
of the test frames in a ring

32 with the values according to Table 100.
able 100 — MRP_TimeStamp

4.5.1.13 Coding of the field MRP_Blocked
This field shall be coded as data type Unsigned16. This field shall be set to one.

4.5.1.14 Coding of the field MRP_ManufacturerOUI

This field shall be coded as OctetString[3] with the Organizationally unique identifier (OUI) as
defined by IEEE 802.

Note The value of this central administrative number is given by the IEEE Registration Authority Committee.
Available at <http://standard.ieee.org/regauth>

4.5.1.15 Coding of the field MRP_DomainUUID
This field shall be coded as UUID with the values according to Table 101.
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Table 101 — MRP_DomainUUID

Value Meaning Usage
(UUID)
00000000-0000-0000-0000-000000000000 Reserved
00000000-0000-0000-0000-000000000001 — Unique UUID for MRP redundancy | Optional
FFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE domain
FFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE | Default UUID for MRP Mandatory
redundancy domain
4.5.1.l1-6—Codi»g-d—Lhe—ﬁeldJ\4RP:LuaguoDomainName
This field shall be coded as data type Unsigned8.
4.5.1.17 Coding of the field MRP_DomainName
This field shall be coded as data type OctetString with 1 to O ascopd(ng to
4.3.1.4.32.1.

NOTE | The field MRP_DomainName is not terminated by zero.

4.5.2 | FAL syntax description for MRRT

4.5.2.1 DLPDU abstract syntax reference
The DLPDU abstract syntax from 4.1.

4.5.2.p APDU abstract syntax

Table|92 defines the abstract syntax
order pf octets shall be us

PDU syntax

referred to as APDUs. The d

efined

APDU name

\ > APDU structure

MRRT-ADU M%MM>MRRT Common, [MRRT_Option], MRRT_End, [Padding

a

3

a If the frame is shortgth\a{r\Bﬁ(%aks itwill be’ extended with padding to 64 octets.

Table|93 fi &ttu ;‘qubstitutions of elements of the APDU structures shd

Table|92:

Table 103 — MRRT substitutions

wn in

Subktitution name

Structure

MRRT_Type

VMIRRT_TesSU ™ MIRRT_UpUon

MRRT_Common

MRRT_TLVHeader, MRRT_SequencelD, MRRT_DomainUUID

MRRT_Option MRRT_TLVHeader, MRRT_ManufacturerOUI, Data*, [Padding*] @
MRRT_End MRRT_TLVHeader (=0x0000)
MRRT_Test MRRT_TLVHeader, MRRT_SA b, [Padding*] @

@ 32bit alignment shall be ensured.

b Shall be the interface MAC address.

4.5.2.3 Coding of the field MRRT_TLVHeader
The coding of this field shall be according to 3.7.3.4 and the individual bits shall have the

following meaning:
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Bit 0 — 7: MRRT_TLVHeader.Length
The value contains the sum of subsequent octets of the according block.

Bit 8 — 15: MRRT_TLVHeader.Type
This field shall be coded with the values according to Table 94.

Table 104 — MRRT_TLVHeader.Type

4.5.2.r
This file

4.5.2.

This f
in the

4.5.2.6

This f
accor
4.5.2.

This f
defing

Note
Availab)

4.5.2.

This fiel

The value of i c
e at <http://stgndaxd.

y Coding of

eld shall b@
d by IEEE B0Z,

centralNad

Coding of the field MRRT_Version
Id shall be coded as data type Unsigned16. Thj

Table 105 — MRRT_DomainUUID

Value Meaning Usage
(hexadecimal)
0%00 MRRT_End Mandatory
(MRRT_TLVHeader.Length shall be set to zero)
0x01 MRRT_Common Mandat(}r?\
0x02 MRRT_Test Man/dé\&ry
0x03 — 0x7E |Reserved /\ \
OX7F MRRT_Option (Organizationally Specific) b;{tich\al

rames
de an

all be

Ul) as

mittee.

(hexadecimal)

Meaning

Usa

je

OX UUUULUUU-UUUU=-UUUU=-UUUU=-UUUUUUUUUUUU

NCSTITVEU

RUbUI th

0x00000000-0000-0000-0000-000000000001 —
OXxFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE

Unique UUID for MRRT redundancy domain

Optional

OXFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFF

Default UUID for MRRT redundancy domain

Mandatory

4.5.3 AP-Context state machine

There is no AP-Context State Machine defined for this protocol.

4.5.4 FAL Service Protocol Machines (FSPMs)

4.5.41

MRM Protocol Machine for MRP

Figure 36 shows the principal behavior of the protocol machine for a media redundancy

manager MRM.
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Power On

AC_STAT1

L

PRM_UP

Power On
Initialization, the
state BLOCKED.
MC_CONTRO

AC_STAT
Startup, ««
test monitoring™qf

CHK_ ‘R€{Chegk Ring, Ring Closed State)
The y\MRM shall send its test frames and shall check the link of its ring
MRP_RingState in ring closed state..

e port
I and

arting

g port

ports,

variables of the MRM protocol machine are listed in Table 106.
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Table 106 — Local variables of MRM protocol machine

Name Type Meaning
SA_Port1 OctetString[6] Ring port RPort_1 MAC source address of host
SA_Port2 OctetString[6] Ring port RPort_2 MAC source address of host
SA_RPort OctetString[6] Ring port 1 or ring port 2 MAC source address
MRP_TS_Prio Unsigned16 MRP_Prio of host
MRP_TS SA QOctetString[6] MAC source address of host
RPort_1 Unsigned16 Port identification of ring port 1 /\
RPort_2 Unsigned16 Port identification of ring por aN
PRM_RPort Unsigned16 Port identification of prim(y\}g\por\\
SEC_RPort Unsigned16 Port identification omégry\ng\p\ort
MRP_MRM_NRmax | Unsigned16 'I\D"S’Sm“m retrw C@N’f\s%{?gﬁ
MRP_MRM_NReturn |Unsigned16 00unter,}ange\hm{;w_\w. 0
TC_NReturn Unsigned16 Counte{f/, Ra(ngye M\RQ_MR@H ...0
AddTest Boolean mﬁm&mg;m??ygg—T%t
MRP_LNK_UP Unsigned16 \c\onstéqt valﬁgto ind}iate Link Up
MRP_LNK_DOWN  |Unsigned16 /l \s@s@nt lue to Tndicate Link Down

RM state machine

/\/\Ta IW M sfate machine
Current \> K/\KJ\\ Event Next State
State /Condition
/\ =>Action
Power On \) AC_STAT1
FDB({local},{MC_TEST, MC_CONTROL},ORG)
;= RPort_1
:= RPort_2
RP_MRM_NRmax := MRP_TSTNRmax - 1
MRP_MRM_NReturn := 0
AddTest := FALSE
Sct_Pult_Statc.lcq \PRM_RPUlt, BLUUI[\ED)
Set_Port_State.req (SEC_RPort, BLOCKED)
2 AC_STAT1 | MAUType_Change.ind (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_UP
=>
Set_Port_State.req (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)
3 AC_STAT1 MAUType_Change.ind (RPort, Link_status) AC_STAT1
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
ignore
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# Current Event Next State
State /Condition
=>Action
4 AC_STAT1 | MAUType_Change.ind (RPort, Link_status) PRM_UP
/RPort != PRM_RPort
&& Link_status ==MRP_LNK_UP
=>
SEC_RPort := PRM_RPort
PRM_RPort := RPort
Set_Port_State.req (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultrl)
5 ANC_STAT1 MAUType_Change.ind (RPort, Link_status) AC_SJTATY
/RPort = PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
ignore
6 \C_STAT1 | TestTimer expired \ }c_STAH
=>
ignore
7 PRM_UP TestTimer expired PRM_UP
=>
AddTest := FALSE
TestRingReq(MRP_TSTdefaultT
8 PRM_UP MAUType i ' PRM_UP
/RPort ==
9 PRM_UP AC_STAT1
10 PRM_UP MAURype_Change.ind (RPort, Link_status) PRM_UP
/ = PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
ignore
11 PRM_UP MAUType_Change.ind (RPort, Link_status) CHK_RC

/RPort != PRM_RPort

&& Link_status ==MRP_LNK_UP

=>

MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0

TestRingReq(MRP_TSTdefaultT)
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# Current Event Next State
State /Condition
=>Action
12 PRM_UP TestRingind(MRP_SA, MRP_Prio) CHK_RC
IMRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0
TestRingReq(MRP_TSTdefaultT)
13 PRM_UP TestRingInd(MRP_SA, MRP_Prio) PRM_UP
/MRP_SA != MRP_TS_SA
=>
ignore
(@A
14 PRM_UP LinkChangelnd( PortMode, Link_status) P M:\R/
/1AddTest
=>
AddTest := TRUE
TestRingReq(MRP_TSTshortT)
15 PRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/AddTest
=>
ignore
16 PRM_UP TopologyChangeInd( MRP s PRM_UP
ignore <\(\ %
N
17 CHK_RO TestTimer expired CHK_RO
AddJesp:
W MR TS T)
18 | CHK_RO e.ind Vrt Link_status) CHK_RO
t
stafus =<MRP_LNK_UP
19 CHK_RO Wpe_Change.ind (RPort, Link_status) PRM_UP
/RPetrt == PRM_RPort
&& Link_status ==MRP_LNK_DOWN
PRM_RPort := SEC_RPort
SEC_RPort := RPort
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq
SetPortState.req(PRM_RPort, BLOCKED)
20 CHK_RO MAUType_Change.ind (RPort, Link_status) CHK_RO

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

ignore
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Current
State

Event
/ICondition
=>Action

Next State

21

CHK_RO

MAUType_Change.ind (RPort, Link_status)
/RPort != PRM_RPort

&& Link_status ==MRP_LNK_DOWN

=>

SetPortState.req(PRM_RPort, BLOCKED)

PRM_UP

22

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
IMRP_SA == MRP_TS_SA
=>

CHK_RC

Set_Port_State.req (SEC_RPort, BLOCKED)
MRP_MRM_NRmax := MRP_TSTNRmax — 1
MRP_MRM_NReturn := 0
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

23

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA I= MRP_TS_SA
=>

ignore

(o

Q
N

24

CHK_RO

LinkChangelnd( PortMode, Link_sta
/IAddTest

=>

AddTest := TRUE

(O

TestRing Re}}{MRP TSTsh rtT

CHK_RO

25

CHK_RO

PprtMo |nk\s~ta)tu

&

LinkChan eIn
/AddT

CHK_RO

26

CHK_RO

@W

CHK_RO

27

CHK_RG

RM_NRmax := MRP_TSTNRmax — 1
RM_NReturn := 0

AddTest := FALSE

TopologyChangeReg

CHK_RO

TestRingReq(MRP_TSTdefaultT)

28

CHK_RC

TestTimer expired

/IMRP_MRM_NReturn < MRP_MRM_NRmax

=>

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

CHK_RC

29

CHK_RC

MAUType_Change.ind (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status ==MRP_LNK_UP

=>

ignore

CHK_RC
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# Current Event Next State
State /Condition
=>Action
30 CHK_RC MAUType_Change.ind (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
PRM_RPort := SEC_RPort
SEC_RPort := RPort
Set_Port_State.req (SEC_RPort, BLOCKED)
Set_Port_State.req (PRM_RPort, FORWARD)
TestRingReq(MRP_TSTdefaultrl)
TopologyChangeReq(MRP_TOPchgT)
31 CHK_RC MAUType_Change.ind (RPort, Link_status) N\ R
/RPort = PRM_RPort
&& Link_status ==MRP_LNK_UP
=>
ignore Q \
32 CHK_RC MAUType_Change.ind (RPort, Link_statu X PRM_UP
/RPort != PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
ignore
33 CHK_RC TestRingInd(MRP_SA, MRP_Prio) CHK_RC
34 CHK_RC CHK_RC
35 CHK” CHK_RC
36 CHK,'RC LinkChangelnd( PortMode, Link_status) CHK_RC
/IAddTest
=>
AddTest := TRUE
TestRingReq(MRP_TSTshortT)
37 CHK_RC TopologyChangelnd( MRP_SA, t) CHK_RC
=>
ignore
38 AC_STAT1 | LinkChangelnd( PortMode, Link_status) AC_STAT1
=>
ignore
4.5.4.2 MRC Protocol Machine for MRP

Figure 37 shows the principal behavior of the protocol machine for a media redundancy client
MRC.
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Power On
AC_STAT1
L
L
PT
L
\Q\
A2

The p 2 ral the following tasks:

art with both ring ports RPort_1 and RPort_2 in the port

F entries for MRP multicast addresses MC_TES[ and
jenerated: Forward MRP frames to MC_TEST and MC_CONTROL
and” frames to MC_CONTROL also to host. All MRP-PDU have

- | DE_IDLE (Data Exchange idle state)
This state shall be reached if only one ring port (primary) has a link and is [set to
FORWARDING.

- PT (Pass Through)
Temporary state while signalling link changes.

- DE (Data Exchange)
Temporary state while signalling link changes.

— PT_IDLE (Pass Through idle state)
This state shall be reached if both ring ports have a link and are set to FORWARDING.

Local variables of the MRC protocol machine are listed in Table 108.
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Table 108 — Local variables of MRC protocol machine
Name Type Meaning
SA_RPort OctetString[6] Ring port 1 or ring port 2 MAC source address
. Priority according to IEEE 802.1Q for MRP-
PRIORITY Unsigneds 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_LNKNRmam
MRP_LNK_UP Unsigned16 Constant value to indicate Li
MRP_LNK_DOWN Unsigned16 Constant value to |nd|cat4|§€&gwr\\\)
The MRC state machine shall be according to Table 109.
Table 109 - MRC state
# Current Event Next State
State /Condltl fn O
1 Power On AC_STAT1
=>
INIT_FDB
C_CONTROL},ORG)
2 ANC_STA DE_IDLE
[1
3
Set_ ate.req (PRM_RPort, FORWARDING)
3 AC_STA We_Change.ind (RPort, Link_status) AC_STAT1
K / Link_status ==MRP_LNK_DOWN
=>
ignore
4 AC_STA MAUType_Change.ind (RPort, Link_status) DE_IDLE
T /RPort != PRM_RPort
&& Link_status ==MRP_LNK_UP
=>
SEC_RPort := PRM_RPort
PRM_RPort := RPort
Set_Port_State.req (PRM_RPort, FORWARDING)
5 AC_STA TopologyChangelnd (MRP_SA, t) AC_STAT1
T1 =
ignore
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Current
State

Event
ICondition
=>Action

Next State

DE_IDLE

MAUType_Change.ind (RPort, Link_status)
/RPort != PRM_RPort

&& Link_status ==MRP_LNK_UP

=>

MRP_LNKNReturn := MRP_LNKNRmax
UpTimer.start(MRP_LNKupT)

LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn *
MRP_LNKupT)

PT

DE_IDLE

MAUType_Change.ind (RPort, Link_status)
/RPort != PRM_RPort
&& Link_status ==MRP_LNK_DOWN

ignore
AN

E_IDLE

DE_IDLE

MAUType_Change.ind (RPort, Link_status) \
/RPort == PRM_RPort

&& Link_status ==MRP_LNK_DOWN

Set_Port_State.req (PRM@\B

AC_STAT1

DE_IDLE

@®< 0)
tatys)

L
MAUType_Change.ind (RPo, ink
/RPort == PRM_RPort
&& Link_statys\.==MRP_LN UP%

DE_IDLE

10

DE_IDLE

DE_IDLE

11

PT

PT_IDLE

12

pT

UpTimer expired

PT

/MRP_LNKNReturn > 0

=>

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

LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn *
MRP_LNKupT)

13

PT

MAUType_Change.ind (RPort, Link_status)
/RPort != PRM_RPort

&& Link_status ==MRP_LNK_UP

=>

ignore

PT
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# Current Event Next State
State ICondition
=>Action
14 PT MAUType_Change.ind (RPort, Link_status) DE
/RPort != PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
MRP_LNKNReturn := MRP_LNKNRmax
UpTimer.stop
Set_Port_State.req (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)
15 PT MAUType_Change.ind (RPort, Link_status) A
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_DOWN
=>
MRP_LNKNReturn := MRP_LNKNRmax
UpTimer.stop
PRM_RPort := SEC_RPort
SEC_RPort := RPort
Set_Port_State.req (SEC_RPort, BLOC )
DownTimer.start(MRP_LNK nT)
LinkChangeReq(PRM_RPoxt{ , MRP_ANK_DOWN; NReturn *
MRP_LNKdownT)
16 PT MAUType_Change.ind (RPgrt, Link_status) PT
/RPort == PRM_RPort
17 PT_IDLE
18 DE wnTimer expired DE_IDLE
IMRPYLNKNReturn ==
=>
MRP—ENKNRetrr——MRR—MNNRax*
19 DE DownTimer expired DE

/IMRP_LNKNReturn >0

=>

MRP_LNKNReturn := MRP_LNKNReturn — 1
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)
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Current
State

Event
ICondition
=>Action

Next State

20

DE

MAUType_Change.ind (RPort, Link_status)
/RPort != PRM_RPort

&& Link_status ==MRP_LNK_UP

=>

MRP_LNKNReturn := MRP_LNKNRmax
DownTimer.stop
UpTimer.start(MRP_LNKupT)

PT

LinkChangeReq(PRM_RPort , MRP_LNK_UP, MRP_LNKNReturn *
MRP_LNKupT) (

21

DE

MAUType_Change.ind (RPort, Link_status) A

/RPort != PRM_RPort
&& Link_status ==MRP_LNK_DOWN

=>

22

DE

MAUType_Change.ind (RPort, Link_status)
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_DOWN O

SO

=>
MRP_LNKNReturn := MRP_LNKNRm2
Set_Port_State.req (PRM_RPox{, BLAC
DownTimer.stop

AC_STAT1

23

DE

DE

24

DE

DE_IDLE

25

bT_JIDLE

MAUType_Change.ind (RPort, Link_status)
/RPort = PRM_RPort

PT_IDLE

&& Link_status ==MRP_LNK_UP
=>

ignore

26

PT_IDLE

MAUType_Change.ind (RPort, Link_status)

/RPort != PRM_RPort

&& Link_status ==MRP_LNK_DOWN

=>

MRP_LNKNReturn := MRP_LNKNRmax

Set_Port_State.req (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn *

MRP_LNKdownT)

DE
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Current
State

Event
ICondition
=>Action

Next State

27

PT_IDLE

MAUType_Change.ind (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status ==MRP_LNK_DOWN

=>

MRP_LNKNReturn := MRP_LNKNRmax
PRM_RPort := SEC_RPort

SEC_RPort := RPort

Set_Port_State.req (SEC_RPort, BLOCKED)

DE

DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn X
MRP_LNKdownT)

A

28

bT_IDLE

MAUType_Change.ind (RPort, Link_status)
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_UP

=>

ignore

29

bT_IDLE

PT_IDLE

4.5.4.

The fu

B MRM and MRC F

(X
TopologyChangelnd( MRP_SA, t) U C)
=>
CLEAR_FDB(t) s
i rl% \>

9,



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

- 164 - 61158-6-10 © IEC:2007(E)

Table 110 — Functions

Function name

Operations

TestRingReq(t)

SETUP_TEST_RING_REQ
TestTimer.start(t)

SETUP_TEST_RING_REQ

Create MRP-PDU according MRP_Test

Assignments:

MRP_Type := MRP_Test
MRP_Prio := MRP_TS_Prio
MRP_SA := MRP_TS SA

MRP_PortRole := ring port role of the used port
MRP_RingState := actual ring state

MRP_Type := MRP_Common
MRP_SequencelD := next SequencelD
MRP_DomainUUID := assigned doma

MRP_Type := MRP_END

LMPM_N_Data.req (RPoft_1, MC_TEST, 1 :]:RP-PDU)
RP-PDU)

TestRirlgInd(MRP_SA, MRP_Prio)

0

N,

MRP-PDU

TopologyChangeReq(time)

&
A

OGY-CHANGE_REQ (MRP_TOPNRmax * time)

\TopTim r.start(MRP_TOPchgT)

SETUP| TOPOLOGY CHNANGE.REQ Y

Cﬁé MRP-PDU according MRP_TopologyChange

Assignments:

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

MRP_Type .= MRP_Common
MRP_SequencelD := next SequencelD
MRP_DomainUUID := assigned domain UUID

MRP_Type := MRP_END

LMPM_N_Data.req (RPort_1, MC_CONTROL, SA_Port1, PRIORITY, LT, MRP-
PDU)

LMPM_N_Data.req (RPort_2, MC_CONTROL, SA_Port2, PRIORITY, LT, MRP-
PDU)
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Function name

Operations

TopologyChangelnd(MRP_SA, t)

LMPM_N_Data.ind (S_Port,,DA, SA,,, N_SDU)
MRP-PDU := N_SDU

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

N H 4
SSTETetST

if LinkStatus ==MRP_LNK_UP
MRP_Type := MRP_LinkUp
else MRP_Type := MRP_LinkDown

MRP_SA := MRP_TS_SA
MRP_PortRole := ring port role of the Ysed po
MRP_RingState := actual ring stz
MRP_Interval := time

MRP_Type := MRP_Common

P-PDU)

LinkCh@ngelnd(PortMode,

LinkStdtus)

N

if MRPMType == MRP_LinkUp
tatus :=MRP_LNK_UP
\3|se LinkStatus :=MRP_LNK_DOWN

FDBClearTimer.start(t)

CLEAR_FPBFQm\s\) \\ \)

Function to Clear local FDB

CLEAR_LE&%}B{ \
8 N\

INIT_FP

Function to initialize Filtering Data Base

ADD_MAC_FDB(Destination,
MAC_Address; Priroty)

Function to add MAC-Address in Filtering Data Base

e . —Cdoia
SetPor Statereg(nrors—otate)

e m " bl e £ ; "
oo o ST tne PportState oT a 1My poTt

4.5.4.4 FDB Clear Timer for MRP
The state table is defined in Table 111.
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# Current Event Next
State /ICondition State
=>Action
1 Power IDLE
On =>
FDBClearTimer.ini
2 IDLE FDBClearTimer .expired IDLE
=>
CLEAR_LOCAL_FDB
4.5.4.5 Topology Change Timer for MRP

The state table is defined in Table 112.

Table 112 — Topology Change Tim

# Current Event \ Next
Btate /Condition State
=>Action
1 Pqwer IDLE
6] . \/

TopTimer.ini C)
TC_NReturn := MRP_TOPNRmMax -

2 | IDLE TopTimer expired \> IDLE
/ITC_NReturn > %

3 IDLE IDLE

N

4.5.4.p

MNCOI Machine for MRRT activation

Figurg 38 shows the principal behavior of the protocol machine for media redundancy refaltime

activatronfor-MRiv:
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The p

Power On

. STAT

El 8

A 4

AC_NMRKI

|

A 4

OFF_RO

=

A 4
OFF_R;
ol
A 4
ON_RC

v

A 4

N
e

8 ¥~ MRM protocol machine

RM shall start with media redundancy for realtime disabled, pridge
sset to cut through and frames addressed to MC_MRRT |TEST

AC_STAT

Startup, wait for MRP ring state change indication or MRRT mode change request.
AC_MRRT

Startup after MRRT mode change request occurred.

OFF-RO

This state shall be reached if MRRT mode is DISABLED and ring is in open state.
OFF-RC

This state shall be reached if MRRT mode is DISABLED and ring is in closed state.
ON-RO

This state shall be reached if MRRT mode is ENABLED and ring is in open state.
ON-RC

This state shall be reached if MRRT mode is ENABLED and ring is in closed state.
MRRT test monitoring is activated, MRRT mode at ring ports is enabled in this state
only if test monitoring succeeds (all MRC in the ring with MRRT mode enabled).
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Local variables of the MRM Protocol Machine for MRRT Activation protocol are listed in

Table 113.
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Table 113 — Local variables of MRM Protocol Machine for MRRT Activation

Name

Type

Meaning

MRRT_RingClosed Boolean

Ring is closed (TRUE) or open (FALSE)

The MRM state Machine for MRRT Activation shall be according to Table 114.

Table 114 — MRM state machine for MRRT Activation

Q

# Current Event xt State
State /ICondition
=>Action A \

Power On _W
=>
MRRT_RingClosed := False
Set_Bridge_State (CUT_THROUGH)
ADD_MAC_FDB ({NIL}, {MC_MRRT_TE
Set_RPort_State (RPort_1, DISABLE
Set_RPort_State (RPort_2, DISABL
MRRT_MRM_NRmax ;= MRRT_[T'S
MRRT_MRM_NRetdrn :x0

AC_STAT MRRTTestTimer expjyre AC_STAT
=>
igm{\(\ %

AC_STAT _Statelnd (Ringstats) ~___/ OFF_RO

J AC_STAT

State) OFF_RC

ED

i)

=>

ignore

dac @Set_Statelnd (State) AC_MRRT
/S == ENABLE
>>
AC_STAT MRRT_Set_Statelnd (State) AC_STAT
/State == DISABLE
=>
ignore
7 AC_STAT MRRT_TestRingIind (MRRT_SA) AC_STAT
=>
ignore
8 AC_MRRT MRRTTestTimer expired AC_MRRT
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Current
State

Event
ICondition
=>Action

Next State

AC_MRRT

MRP_Statelnd (RingState)

/RingState == OPEN

=>

ADD_MAC_FDB ({local}, {MC_MRRT_TEST}, ORG)
Set_RPort_State (RPort_1, ENABLE)
Set_RPort_State (RPort_2, ENABLE)

ON_RO

10

AC_MRRT

MRP_Statelnd (RingState)

ON_RC

/RingState == CLOSED

=>

MRRT_RingClosed := False

Set_Bridge_State (STORE_AND_FORWARD)
ADD_MAC_FDB ({local}, {MC_MRRT_TEST}, ORG)

MRRT_TestRingReq(MRRT_TSTdefaultT) (\

AC_MRRT

MRRT_Set_Statelnd (State)
/State == DISABLE

S

ACVETAT

AC_MRRT

/State == ENABLE
=>

MRRT_Set_Statelnd (State) \ C)

ignore

AC_MRRT

AC_MRRT

O

AC_MRRT

OFF_R

> O

MRRTTestTimegrnex 'e}\/
/;nX&

OFF_RO

OFE/

RPA\Statelnd (RingState)
\/R gState 7= OPEN

OFF_RO

OFF'RO

MRP_Statelnd (RingState)
/RingState == CLOSED

=>

OFF_RC

17

OFF_RO

MRRT_Set_Statelnd (State)
/State == DISABLE
=>

ignore

OFF_RO

18

OFF_RO

MRRT_Set_Statelnd (State)

/State == ENABLE

=>

ADD_MAC_FDB ({local}, {MC_MRRT_TEST}, ORG)
Set_RPort_State (RPort_1, ENABLE)
Set_RPort_State (RPort_2, ENABLE)

ON_RO
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# Current Event Next State
State ICondition
=>Action
19 | OFF_RO MRRT_TestRingIind (MRRT_SA) OFF_RO
=>
ignore
20 | OFF_RC MRRTTestTimer expired OFF_RC
=>
ignore
P1 | OFF_RC MRP_Statelnd (RingState) FF_RC
/RingState == CLOSED
=>
ignore \
)2 | OFF_RC | MRP_Statelnd (RingState) \ E{F/\Ro
/RingState == OPEN
” /N0
P3 | OFF_RC MRRT_Set_Statelnd (State) \} \/ OFF_RC
/State == DISABLE
=>
ignore
4 | OFF_RC MRRT_Set_Stateln (Sta% \> ON_RC
REMND_FORWARD)
al}l\\MZ_MRRT_TEST}, ORG)
RT_TSTdefaultT)
P5 OFF_RC
b6 < OWX@TestTimer expired ON_RO
\>nore
P7 ' ON_RO MRP_Statelnd (RingState) ON_RO
I‘Rillgoldlﬁ - LJF‘EI“II
=>
ignore
28 | ON_RO MRP_Statelnd (RingState) ON_RC

/RingState == CLOSED

=>

MRRT_RingClosed := False
Set_Bridge_State (STORE_AND_FORWARD)
Set_RPort_State (RPort_1, DISABLE)
Set_RPort_State (RPort_2, DISABLE)

MRRT_TestRingReq(MRRT_TSTdefaultT)
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# Current Event Next State
State ICondition
=>Action
29 | ON_RO MRRT_Set_Statelnd (State) OFF_RO
/State == DISABLE
=>
Set_RPort_State (RPort_1, DISABLE)
Set_RPort_State (RPort_2, DISABLE)
REM_MAC_FDB ({local}, {MC_MRRT_TEST}, ORG)
30 | ON_RO MRRT_Set_Statelnd (State) ON_RO
/State == ENABLE
=>
ignore
1 | oN_RO MRRT_TestRingInd (MRRT_SA) OM RO
=>
ignore Q \
2 | ON_RC MRRTTestTimer expired o ON_RC
/'MRRT_RingClosed
=>
Set_RPort_State (
Set_RPort_State (R
MRRT_TestRingReq(M
3 | ON_RC MRRTTestTimer exgired \) ON_RC
MR NRefurn <
RM_NReturn + 1
4 | ON_RC\_/] ON_RC
RRT_MRM_NReturn >=
NIIRRT_RiggClosed := False
\ MRRY_TestRingReq(MRRT_TSTdefaultT)
5 | ONNRGA-" \ MRP” Statelnd (RingState) ON_RC
>QingState == CLOSED
=>
ignore
36 | ON_RC MRP_Statelnd (RingState) ON_RO
/RingState == OPEN
=>
Set_Bridge_State (CUT_THROUGH)
Set_RPort_State (RPort_1, ENABLE)
Set_RPort_State (RPort_2, ENABLE)
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# Current Event Next State
State ICondition
=>Action
37 | ON_RC MRRT_Set_Statelnd (State) OFF_RC

/State == DISABLE

=>

Set_Bridge_State (CUT_THROUGH)
Set_RPort_State (RPort_1, DISABLE)
Set_RPort_State (RPort_2, DISABLE)
REM_MAC_FDB ({local}, {MC_MRRT_TEST}, ORG)

B8 | ON_RC MRRT_Set_Statelnd (State) ON_RC
/State == ENABLE

=>

ignore <\

9 | oN_RC MRRT_TestRingind (MRRT_SA) \
/'MRRT_RingClosed

&& MRRT_SA == MRRT_TS_SA

=>

MRRT_RingClosed := True
MRRT_MRM_NReturn := 0
Set_RPort_State (RPOx_1, E LE
Set_RPort_State (RRort_ ABL

0 | ON_RC MRRT_TestRingInd (MRRT_SA) ON_RC

/MRRT_RingClosed
== J_T

RY SA) ON_RC

&7

4.5.4. achine for MRRT activation

Figurg incipal behavior of the protocol machine for media redundancy realtime
activati
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Power On

A 4

AC_STAT

T

OFF_CLIENT

T

A 4

ON_CLIENT

The p

bridge
forwarding mode set to cut a TEST
destination shall be discarded.

ed to

ed to

The M
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Table 115 — MRC state machine for MRRT Activation

# Current Event Next State
State ICondition
=>Action
1 Power On AC_STAT
=>
Set_Bridge_State (CUT_THROUGH)
ADD_MAC_FDB ({NIL}, {MC_MRRT_TEST}, ORG)
Set_RPort_State (RPort_1, DISABLE)
Set_RPort_State (RPort_2, DISABLE)
/N
2 AC_STAT MRRT_Set_Statelnd (State) DN_CLIENT
/State == ENABLE
=>
Set_RPort_State (RPort_1, ENABLE)
Set_RPort_State (RPort_2, ENABLE)
ADD_MAC_FDB({RPort_1, RPort_2}, {MC_MRRT@R&
3 AC_STAT MRRT_Set_Statelnd (State) b ANC_STAT
/State == DISABLE
=>
ignore Q
4 OFF_CLIENT | MRRT_Set_Stateilnd (Sta DFF_CLIEN
/State == DISABLE
N
ignore N\
N o
5 | oFF_CLIENT /Statelnd ta\m\> DN_CLIENT
NABLE)
2, ENABLE)
<\ D \MABMNFDB({RPort_1, RPort_2}, {(MC_MRRT_TEST}, ORG)
6 ON_ LIENJ\ Statelnd (State) DFF_CLIEN
SABLE
” MAC_FDB({RPort_1, RPort_2}, {MC_MRRT_TEST}, ORG)
Set_RPort_State (RPort_1, DISABLE)
Set RPort_State (RPort 2, DISABLE)
7 ON_CLIENT MRRT_Set_Statelnd (State) ON_CLIENT

/State == ENABLE
=>

ignore

4.5.4.8 MRM

and MRC functions for MRRT activation

The functions are defined in Table 116.
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e 116 — MRM and MRC functions

Function name

Operations

MRRT_TestRingReq(t)

MRRT_SETUP_TEST_RING_REQ
MRRTTestTimer.start(t)

MRRT_SETUP_TEST_RING_REQ

Create MRRT-PDU according MRRT_Test

Assignments:
MRRT_Type := MRRT_Test
MRRT_SA := MRRT_TS_SA (same as MRP_TS_SA)

MRRT_Type := MRRT_Common
MRRT_SequencelD := next SequencelD
MRRT_DomainUUID := MRP_DomainUUID

MRRT_Type := MRRT_END

LMPM_A_Data.req (RPort_1, M
MRRT-PDU)

Ty, LT,

ry, LT,

MRRT [TestRingind(MRRT_SA)

LMPM_A_Data.ind

LMPM_A_Data.req (RPort/Z,
MRRT-PDU)

RT_ ém MRRT-PDU

RT\SA
g:@x{

ADD_MAC_FDB(Destination, MAC-
Address, Priority) /\

\RW>MAC Address in Forwarding Data Base

REM_MAC FDB(Des\naé
Addre5>, Priority)

\Rﬁ\ remove MAC-Address from Forwarding Data Base

STORH AND_ FORW{QRﬁ\

Wn to set bridge forwarding mode to store&forward

CuT T -IROUth/\ \ \

Function to set bridge forwarding mode to cut through

Set_RHort f&a{e\\go rt\l\mwj@de?)\/

Function to enable or disable MRRT mode at port

A RN\

Ring ports (equal to MRP ring ports)

MRRT_Set_StatEmd\(Stat\e\l

MRRT mode change request (ENABLE or DISABLE)

MRP_Statelnd (RingStatef

MRP ring state change indication (MRP_RingState change from rin

ring closed)

open to

4.6 Real-time cyclic
4.6.1 FAL syntax description

4.6.1.1 DLPDU abstract syntax reference
The DLPDU abstract syntax from 4.1.1 shall be applied.

4.6.1.2 RTC APDU abstract

syntax

Table 117 defines the abstract syntax of the Application Layer PDUs referred to as APDUs.
The defined order of octets shall be used to convey the APDUs. The APDUs of Table 117
shall represent the content of the DLSDU in Table 4.
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Table 117 — RTC APDU syntax

APDU name APDU structure

RTC-PDU C_SDU ~ CBA_SDU, APDU_Status

UDP-RTC-PDU IPHeader, UDPHeader, FramelD, RTC-PDU

Table 118 defines structures for substitutions of elements of the APDU structures shown in
Table 117.

Table 118 — RTC substitutions

Sybstitution name Structure
C_Sbu {[Dataltem], [GAP*]} *, [RTCPadding*] @ P
The maximum C_SDU size shall be not Iarger than 1 440 ottets.
Dataltem {[IOCS*], [DataObjectElement*]} *

SubstityiteDataltem {1ocs*] ¢, [substituteDataObjectEleme@\ \ \

DataOHbjectElement [Data*], IOPS

SubstitjteDataObjectElement | [Data*], SubstituteDataValid / ~ \ >

CBA_Spu CBAHeader, CBADataSet" | [ﬁT\G\My@ ]/a\b

CBAHehder CBAVersion, CQAFEQ QBACo(nt \ \J V

CBADafaSet CBALength, CBA%nt\@\}g\CMalue

APDU_PBtatus CycleCounter, I{ataSt US,}‘F{}&@I’St us

8 |n cage of RTC-PDU the num 1
In case|of UDP-RTC-PDU the n
size.

eint
Il j

range of 0...40 depending on the Dataltem size.
the range of 0...12 depending on the Datpltem

b n cage of RT_CLASS_3 trans padding octets is given by the engineering system.

€ The vplue shall codtainhe game vdlue i Dataltem.|OCS.

4.6.2
4.6.2.1
4.6.2.1.1
The fipldData~a

FAL transfe

4.6.2.1.2 Codi

This fleld shall be coded as data type Unsigned16. One increment represents a time vglue of
31,25| ys’ for RTC-PDU and 1 ms for UDP-RTC-PDU. Each RTC-PDU contains its| local

Cycle :CU:".tC." Thao racaoivaor of + Tf" DNDLlL chall voa thic fiald o Aatant ranatitionc IDSS Of

a
T TCCTTVCT U Ty o I Do oo oot o oo oot ot o potaoTrTo;—

frames, and timeliness of data.

Table 119 defines the action of the consumer according to the difference between the
CycleCounter of the last received RTC-PDU or UDP-RTC-PDU and the value of the current
received PDU.
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Table 119 — CycleCounter Difference

Value Meaning Use
(hexadecimal)

The consumer votes the received frame as older |Frame is dropped

0x0000 — OXOFFF |21 the stored frame

The consumer votes the received frame as Frame is processed

0x1000 — OxFFFF newer than the stored frame

The CycleCounter defines a time window between the old and the new frame of 1,92 s to vote
as new for RTC-PDUs and 61,44 s to vote as new for UDP-RTC-PDUs.

NOTE |[If necessary, the local CycleCounter may tightly synchronized global in the networ

A devjce shall maintain a local 64 bit counter with an increment of 31 ; hits 0| to 15
shall be used for CycleCounter in RTC-PDUs. The bits 5 to 20 shallbg & eCounter
in UDP-RTC-PDUs as shown in Figure 40.

The dffference shall be calculated with 16 bit arithmetics.
F ( CycleCounter(NEW) >= CycleCounter(STORED (46)
Difference = CycleCounter(NEW) -

FLSE
Difference = OXFFFF - CgcleSou

If the
If the
If the

ANESNNANEEEEEEEEEEEEEN

N
16Bit CycleCounter 16Bit Cy(‘IPCmmtpr
RTCoverUDP RT

Figure 40 — Structure of the CycleCounter

4.6.2.1.3 Coding of the field DataStatus

The coding of this field shall be according to 3.7.3.3 and the individual bits shall have the
following meaning:

Bit 0: DataStatus.State

This field shall be coded with the values according to Table 120.
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Table 120 — DataStatus.State

Value Meaning
(hexadecimal)

0x00 IOCR state is backup

0x01 IOCR state is primary

Bit 1: DataStatus.reserved_1
This field shall be set according to 3.6.3.2.

Bit 2: DataStatus.DataValid
This flfeld shall be coded with the values according to Table 127.

Table 121 — DataStatus.DataValid

Value Meaning
(hexadecimal)

0x00 Dataltem invalid \

0x01 Dataltem valid {

Bit 3:|DataStatus.reserved_2
This field shall be set to zero but not checked by

Bit 4:|DataStatus.ProviderState

AN
R P

Bit 5:|DataStatus. Xi\f}ior

This fleld shall b valugs according to Table 123.

123\- DataStatus.StationProblemindicator

Value Meaning
(hexadecimal)

0x00 Problem detected

0x01 Normal Operation

Bit 6: DataStatus.reserved_3
This field shall be set to zero but not checked by the receiver.

Bit 7: DataStatus.reserved_4
This field shall be set to zero but not checked by the receiver.

4.6.2.1.4 Coding of the field TransferStatus

This field shall be coded as data type Unsigned8. This field shall be set to zero for
RT_CLASS_UDP, RT_CLASS 1, and RT_CLASS_2 frames. For RT_CLASS_3 the value shall
be set according to Table 124.
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Table 124 — TransferStatus for RT_CLASS_3

Bit Name Value Meaning
position
0 No frame checksum error or alignment error
0 AlignmentOrFrameChecksumError 1 A frame checksum error or alignment error and no MAC
receive buffer overflow has appeared
0 No length error
1 WrongLengthError
1 A length error has appeared
0 No MAC receive buffer overflow
2 MACReceiveBufferQverflow
1 A MAC receive buffer overflow P}a&a{peared
0 No RT_CLASS_3 error A
RT_CLASS_3 error
E.g. the frame has not Kee i n-ti las not
3 RT_CLASS_3 Error had the expected fr
1 expected frame | ource
MAC address (this\{s opti i se of
an underrun, &.9xthe brigge received aheader, Hut the
data have notarriv n
Othe None Reserved Reselyeg o

4.6.2.1.5 Coding section related to de
4.6.2.1.5.1 Coding of the field Data
One of the following data types shall be us

- | Boolean
- | Integer
- | Unsigned

- | Floating Point
- | Visible S@

— | Netwerk’TKime Difference

4.6.2.
4.6.2.1.5.2.1 Coding of the field IOPS

The coding of these fields shall be according to 3.7.3.3 and the individual bits shall have the
following meaning:

Bit 0: IOxS.Extension
This field shall be coded with the values according to Table 125.
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Table 125 — I0xS.Extension

Value Meaning
(hexadecimal)

0x00 No 10xS octet follows

0x01 One more 10xS octet follows

Bit 1 to 4: IOxS.reserved
This field shall be set according to 3.6.3.2.

Bit 6 to 5: IOxS.Instance
This fleld shall be coded with the values according to Table 126 if the TO
set to|bad. If this bit is set to good the 10xS instance bits are don’t car

zero.
Table 126 — I0CS.Instance <\
Value Meaning \
(hexadecimal) .

0x00 Detected by subslot \ \ )
0x01 Detected by slot / \ \

0x02 Detected by 10 devic/ef\\ )/ & \

0x03 Detecteg B0 corfiruller L) "

Bit 7:[IOxS.DataState

.DataStatqd bit is
and>shallbe [set to

This field shall be coded with the valu accordl Ta Ie 127.
S DataState
Value eanlng

(hexadecimal)

\/

in valid user data — the receiver shall use its pre-configured
ues ) e, or default value) instead of transmitted data field value
)éXQs tute lid = FALSE

a
00
0x01 figld shall gontain valid user data
(\ \S{bstitu DataValid = TRUE

RN

4.6.2.1.5.2.2\'Coding of the field IOCS
The cpding_of these fields shall be according to 4.6.2.1.5.2.1.

0x00

4.6.2.15:2: i i i tid
The coding of these fields shall be according to 4.6.2.1.5.2.1.

4.6.2.1.6 Coding section related to distributed automation
4.6.2.1.6.1 Coding of the field CBAValue
One of the following data types shall be used for each CBAValue field:
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- VARIANT_BOOL
- char

- unsigned char

- short

- unsigned short

- long

- unsigned long

- float

- | date
- | BSTR
- | SAFEARREY

— | struct

4.6.2.1.6.2 Coding of the field CBAVersion
This field shall be coded as data type Unsigned8. T

4.6.2.1.6.3 Coding of the field CBAKlags

This field shall be coded as data type e set to 0x00.

4.6.2.1.6.4 Coding of the field CBAC®

This fleld shall be coded as data typ . field shall be set to the numper of
follow ”

4.6.2.1.6.

This f ¢ \nsigned16. This field shall be set to the numper of
octets] { CB a

4.6.2.11.6. ) AQualityCode
This fleld shall b j : TEMQUALITYDEF.

4.6.3 ion ati p Protocol Machines (ARPMs)
4.6.3.

4.6.3.1.
4.6.3.11.1. imitives exchanged between PPM and PPM user

The seryice’/primitives including their associated parameters issued by PPM user received by
PPM @nd+*ice versa are described in the RTC ASE in the service definition.

4.6.3.1.1.2 Primitives exchanged between PPM and LMPM

The service primitives including their associated parameters issued by PPM received by
LMPM and vice versa are described in the LMPM ASE in the service definition.

4.6.3.1.1.3 Parameters of PPM primitives

The parameters used with the primitives exchanged between the PPM user and the PPM are
described in FAL Service Definition.

4.6.3.1.2 State machine description

The W-START state indicates that an initialisation is needed. The Activate service sets the
machine in the RUN state waiting for an Provider Data service requests and Time events.
After issuing the transmission of data the CRUN state is used to wait for a confirmation.
Receiving the confirmation will bring back the machine to the RUN state. An error or a Close
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service request is needed to re-enter the W-START state. A Close in CRUN has to wait for

the outstanding confirmation in the WCON state before entering W-START.
Local variables of the PPM

Buffer_Data (OctetString)

This local variable contains the data (encoded as Dataltem®) which shall be used as
storage of the data dedicated for conveyance of the next Data-RTC-PDU or CL-RPC-PDU

with NDRDataCyclic.
NOTE Dataltem* includes all Dataltems for the dedicated PDU.

Buffer_Status (Unsigned 16)

ThisHesal-variable-contairs-the-status{encoded-as-ARBDU—STatus)which-shal-bedsed as
stgorage of the status dedicated for conveyance of the next Data-RTK -RPC-
PDU with NDRDataCyclic.
Ngw_Stat (Boolean)
THhis local variable will be used to indicate the first successful ata after
Open.
4.6.3.1.3 PPM state table
Table|128 contains the complete description of the PPM stat
Table 128 — PPM s te@ble
# Current nt\ V7 Next|State
State IConditi
=X Acti
1 WESTART |PPM_Activate.req(CREP, DA, , FramelB,"\Prio, VLAN, TxOption, RUN
ReductionRatio, Phase, Seqience, Default\Values, Default_Status)
=>
New_Stat := ;
Buffer_Data :
Buffer_Stgtus\; .
LMPM, Schedule_addxeq ( ctionRatio, Phase, Sequence)
PPM_Agtivate.cnf (X)(C
2 |WISTART |PPM_Closexeq(SREBX A\~ W-START
=>
Q@ie. f (*)CR
3 |[wlsTART PPM ov}%t?eq (CREP,Data) W-START
>
€ CTXT
RRCODRE =" INVALID_STATE
PPM. Set/Prov_Data.cnf(-) (CREP,ERRCLS,ERRCODE)
4 WESTART [(PPM_Set_Prov_Status.req (CREP,D_Status) W-START
=>
ERRCLS := CTXT
ERRCODE := INVALID_STATE
PPM_Set_Prov_Status.cnf(-) (CREP,ERRCLS,ERRCODE)
5 W-START |C_Data_cnf W-START
=>
ignore
6 RUN PPM_Activate.req(CREP, DA, SA, FramelD, Prio, VLAN, TxOption, RUN
ReductionRatio, Phase, Sequence, Default_Values, Default_Status)
=>
ERRCLS := CTXT
ERRCODE := INVALID_STATE
PPM_Activate.cnf (-)(CREP,ERRCLS,ERRCODE)
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# Current Event Next State
State /Condition
=>Action
7 RUN PPM_Close.req(CREP) W-START
=>
LMPM_Schedule_remove.req(CREP)
PPM_Close.cnf (+)(CREP)
8 RUN PPM_Set_Prov_Data.req (CREP,Data) RUN
=>
Buffer_Data := Data
PPM_Set_Prov_Data.cnf(+) (CREP)
9 RUN PPM_Set_Prov_Status.req (CREP,D_Status) RUN
=>
Buffer_Status := D_Status
PPM_Set_Prov_Status.cnf(+) (CREP) (\
10 |RUN C_Data_cnf RON
=>
ignore
11 |RUN LMPM_Time_Event.ind(CREP, PortList) \> CRUN
/PortList == NIL
0)
C_SDU := Buffer_Data,
APDU_Status := (Cycle_Count fer_Stat
C_Data_req(PortList) N\
12 |RON LMPM_Time i P\ Pohl.i\st) CRUN
ey’ Status)
List
13 |CRUN q RE}’/, , SA, FramelD, Prio, VLAN, TxOption, CRUIN
hase, Sequence, Default_Values, Default_Status)
Q f (-)(CREP,ERRCLS,ERRCODE)
14 |CRUN M_Close.req(CREP) WCON
=>
LMPM_Schedule_remove.req(CREP)
PPM_Close.cnf (+)(CREP)
15 [CRUN C_Data_cnf RUN
/LMPM_status != LS/IV && !New_Stat
=>
New_Stat := TRUE
PPM_Start.ind(CREP)
16 [CRUN C_Data_cnf RUN
/LMPM_status != LS/IV && New_Stat
=>
17 [CRUN C_Data_cnf RUN

/LMPM_status == LS/IV
=>

PPM_Error.ind(CREP,No_Data_Send)
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# Current Event Next State
State /ICondition
=>Action
18 |CRUN LMPM_Time_Event.ind(CREP, PortList) CRUN

=>

PPM_Error.ind(CREP,No_Data_Send)

19 |CRUN PPM_Set_Prov_Data.req (CREP,Data) CRUN
=>

Buffer_Data := Data
PPM_Set_Prov_Data.cnf(+) (CREP)

20 CRLN DDM_an_Drﬁ\I_Q"Q"IIQ reg (PPFD n_Qinhlc) CRUN
=>

Buffer_Status := D_Status

PPM_Set_Prov_Status.cnf(+) (CREP) A (ON

21 |W[CON PPM_Activate.req(CREP, DA, SA, FramelD, Prio, VLAN, TxOption,
ReductionRatio, Phase, Sequence, Default_Values, Defa

=>

New_Stat := FALSE;

Buffer_Data := Default_Values

Buffer_Status := Default_Status
LMPM_Schedule_add.req (CREP, ReductionRatio,
PPM_Activate.cnf (+)(CREP)

22 |W[CON PPM_Close.req(CREP) WCON
ERRCLS := CTXT
ERRCODE := INVALID_STAT
PPM_Close.cnf (CREP ERRCLS, OD
\)

23 |WCON C_Data_cnf W-START

/LMPM_statys != S/I x

24 |WCON W-START

25 |WCON WCON

26 |wlcoN FPM\Se}Prov_Data.req (CREP,Data) WCON
=>

ERRCLS := CTXT

ERRoOoRDE INNZAL IO OT AT
CANCODT . = TINVACITD _ o7y

PPM_Set_Prov_Data.cnf(-) (CREP,ERRCLS,ERRCODE)

27 [WCON PPM_Set_Prov_Status.req (CREP,D_Status) WCON
=>

ERRCLS := CTXT

ERRCODE := INVALID_STATE
PPM_Set_Prov_Status.cnf(-) (CREP,ERRCLS,ERRCODE)

4.6.3.1.4 Functions

Table 129 contains the functions or macros used by the PPM, their arguments and their
descriptions.
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Table 129 — Functions used by the PPM

Function name Description
C_Data_cnf if (txOption == RTC) LMPM_C_Data.cnf (CREP, LMPM_status, Cycle)
if (txOption == UDP) UDP_C_Data.cnf (IPPort, CREP, LMPM_status,
Cycle)

C_Data_req(PortList) if (txOption == RTC) LMPM_C_Data.req (CREP, PortList, DA, SA, Prio,
C_SDU, APDU_Status)

if (txOption == UDP) UDP_C_Data.req (IPPort, CREP, DA, SA, Prio,
C_SDU, APDU_Status)

4.6.3. CPM

4.6.3.2.1 Primitive definitions

4.6.3.2.1.1 Primitives exchanged between CPM and CPM use
The sgrvice primitives including their associated parameters issued ( ed by

4.6.3.2.1.

The ¢
LMPM

ived by

4.6.3.2.1.

The p
descri

M are

4.6.3.2.

The W
machi
LMPM_
the R
a Stop i

eeded. The Activate service sdts the
state machine |s waltlng for thie first
B user
d with

Each i
with a|Flag.

jether

Local variablg

Cyclg
This
indi
R¢

THis dlocal variable contains the counter value of the received cyclic PDU since lasff Cons
Statusrequest.

Buffer_Data (Octed String)
This local variable contains the last valid service data unit conveyed with a LMPM_C_Data
indication.

Buffer_Status (Unsigned 16)
This local variable contains the last valid APDU_Status conveyed with a LMPM_C_Data
indication.

ins the last valid Cycle Counter conveyed with a LMPM_(C Data

New_Data (Boolean)
This local variable signals the receipt of a valid LMPM_C_Data indication (set to FALSE
by a Get_Cons_Data request).

WDt (Unsigned 16)
This local variable contains the counter value of the time events since last LMPM_C_ Data
indication.
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DHt (Unsigned 16)
This local variable contains the counter value of the time events since last LMPM_C_Data
indication with valid data.

4.6.3.2.3 CPM state table
Table 130 contains the complete description of the CPM state table.

Table 130 — CPM state table

# Current Event Next
State I/Condition State
=>Action

1 WISTART | CPM_Activate.req(CREP, DA, SA, FramelD, Prio, VLAN, Exp_Length, 8tartTon, | RUN
Timeout_Base, WatchdogFactor, DataHoldFactor, Default_Value,
Default_Status)

/StartTon = TRUE &&
RTClass != RTClass3

=>

InitCy := TRUE
MEDIA_RED_LOST := FALSE

Store DA,SA,FramelD,Prio, VLAN, Timeout_Base M
DataHoldFactor, Default_Value, Default_Status

New_Data := FALSE,

for all ports of interface do:
WDt (Port):= 0, DHt(Port) :

Cycle := 0,

RecvCnt := 0,

Buffer_Data := Default_Value,

Buffer_Status :

Primary ;=T

LMPM_Schedu . i tio:=Timeout_Base, Phase:=0,
Sequencei=

2 WESTART FRUN

WDt (Port):= 0, DHt(Port) := 0

C. 1 A
yere——uo5

RecvCnt := 0,

Buffer_Data := Default_Value,
Buffer_Status := Default_Status
Primary := TRUE

LMPM_Schedule_add.req (CREP, ReductionRatio:=Timeout_Base, Phase:=0,
Sequence:=0)

CPM_Activate.cnf (+)(CREP)
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# Current
State

Event
ICondition
=>Action

Next
State

3 W-START

CPM_Activate.req(CREP, DA, SA, FramelD, Prio, VLAN, Exp_Length, StartTon,

Timeout_Base, WatchdogFactor, DataHoldFactor, Default_Value,
Default_Status)

/StartTon = TRUE &&
RTClass == RTClass3

=>

InitCy := TRUE
MEDIA_RED_LOST := FALSE

RUN

Store DA,SA FramelD,Prio, VLAN, Timeout_Base, WatchDogFactor,
DataHoldFactor, Default_Value, Default_Status

New_Data := FALSE,

for all ports of interface do:
WDt (Port):= 0, DHt(Port) := 0

Cycle := 0,

RecvCnt := 0,

Buffer_Data := Default_Value,

Buffer_Status := Default_Status

Primary := TRUE

CPM_Activate.cnf (+)(CREP)

4 WESTART

CPM_Activate.req(CREP, DA, SA, Fram
Timeout _Base, WatchdogFzg S
Default_Status)

/StartTon = FALSE &&
RTClass == RTClass3
=>

MEDIA_RED
Store DA,SA,

FRUN

5 WESTART

PM_CI se.req(CREP)
=
CPM_Close.cnf (+)(CREP)

W-START

6 WESTART

CPM_Get_Cons_Status.req (CREP)

W-START

=>

ERRCLS := CTXT

ERRCODE := INVALID_STATE
CPM_Get_Cons_Status.cnf(-) (CREP,ERRCLS,ERRCODE)

7 W-START

CPM_Set_RedRole.req (CREP, RedRole)
=>

Primary := RedRole
CPM_Set_RedRole.cnf (CREP)

W-START

8 W-START

CPM_Get_Cons_Data.req (CREP)

=>

ERRCLS := CTXT

ERRCODE := INVALID_STATE
CPM_Get_Cons_Data.cnf(-) (CREP,ERRCLS,ERRCODE)

W-START
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# Current Event Next
State ICondition State
=>Action
9 W-START | C_Data_ind W-START
=>
ignore
10 [ FRUN CPM_Activate.req(CREP, DA, SA, FramelD, Prio, VLAN, Exp_Lenth, StartTon, FRUN
Timeout_Base, WatchdogFactor, DataHoldFactor, Default_Value,
Default_Status)
=>
ERRCLS := CTXT
ERRCODE := INVALID_STATE
CPM_Activate.cnf (-) (CREP,ERRCLS,ERRCODE)
11 | FRUN CPM_Close.req(CREP) lV>‘IART
/RTClass !'= RTClass3
=>
LMPM_Schedule_remove.req(CREP)
CPM_Close.cnf (+)(CREP)
12 [FRUN CPM_Close.req(CREP) W-START
/RTClass == RTClass3
=>
CPM_Close.cnf (+)(CREP)
13 [FRUN CPM_Get_Cons_Status. req( EP) FRUN
=>
Status := Cycle, Buffer_Status,
RecvCounter := %
RecvCnt := 0
Statug, RecvCounter)
14 [FRUN ole) FRUN
15 [FRUN FRUN
\SQA Get_Cons_Data.cnf(+) (CREP, Data, New_Flag)
16 |FRUN C_Datavind RUN
/MEDIA_RED_LOST == FALSE &&
I\Dl‘\ll Statuc NataQiatiic NAata\/Alid Q9 f‘I_IEf‘II DI\D fad

=>

InitCy := FALSE,

New_Data := TRUE,

DHt(Port) := 0, WDt(Port) := 0,

Cycle:= APDU_Status.Cycle_Counter,
Buffer_Data := Filter (Data)

Buffer_Status := APDU_Status

RecvCnt := RecvCnt + 1
CPM_New_Cons_Data.ind(CREP, APDU_Status)
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Current
State

Event
ICondition
=>Action

Next
State

17

FRUN

C_Data_ind

/MEDIA_RED_LOST == TRUE &&
APDU_Status.DataStatus.DataValid && CHECK_PAR_C
=>

InitCy := FALSE,

MEDIA_RED_LOST := FALSE

New_Data := TRUE,

DHt(Port) := 0, WDt(Port) := 0

RUN

Cycle:= APDU_Status.Cycle_Counter,
Buffer_Data := Filter (Data)

Buffer_Status := APDU_Status

RecvCnt := RecvCnt + 1
CPM_New_Cons_Data.ind(CREP, APDU_Status)

18

FRUN

C_Data_ind \ \)

/TAPDU_Status.DataStatus.DataValid && !Primary && P C
=>

DHt(Port) := 0, WDt(Port) := 0,

Buffer_Status := APDU_Status

RecvCnt := RecvCnt + 1 /(> O

FRUN

19

FRUN

C_Data_ind \Ec/
NNAPDU_Status.DataStatus.Dat lid && Prippary™&& CHECK_PAR_C

=>
WDt(Port) := 0,

FRUN

20

FRUN

FRUN

21

FRUN

FRUN

22

CPM_ ivate.req(CREP, DA, SA, FramelD, Prio, VLAN, Exp_Lenth, StartTon,
Timeout_Base, WatchdogFactor, DataHoldFactor, Default_Value,
Default_Status)

RUN

=>
ERRCLS := CTXT

ERRCODE := INVALID_STATE

CPM_Activate.cnf (-) (CREP,ERRCLS,ERRCODE)

23

RUN

CPM_Close.req(CREP)

/RTClass != RTClass3

=>
LMPM_Schedule_remove.req(CREP)
CPM_Close.cnf (+)(CREP)

W-START

24

RUN

CPM_Close.req(CREP)
/RTClass == RTClass3
=>

CPM_Close.cnf (+)(CREP)

W-START
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Current
State

Event
ICondition
=>Action

Next
State

25

RUN

CPM_Get_Cons_Status.req (CREP)

=>

Status := Cycle, Buffer_Status,

RecvCounter := RecvCnt,

RecvCnt := 0

CPM_Get_Cons_Status.cnf(+) (CREP, Status, RecvCounter)

RUN

26

RUN

CPM_Set_RedRole.req (CREP, RedRole)

RUN

Primary := RedRole
CPM_Set_RedRole.cnf (CREP) .

27

CPM_Get_Cons_Data.req (CREP) \
=>

Data := Buffer_Data,

New_Flag := New_Data,

New_Data := FALSE

CPM_Get_Cons_Data.cnf(+) (CREP, Data, New_ﬁle-g-)\

28

C_Data_ind
/MEDIA_RED_LOST == FALSE &&

=>

InitCy := FALSE,
New_Data := TRUE,
DHt(Port) := 0,
Cycle:= APD
Buffer_Dafa_:
Buffer_Stdtus\s

RUN

29

:= 0, WDt(Port) := 0,
Cycle:= APDU_Status.Cycle_Counter,

Eils (D oo

RUN

Buffer—Beate—=—titer{Bate)

Buffer_Status := APDU_Status

RecvCnt := RecvCnt + 1
CPM_New_Cons_Data.ind(CREP, APDU_Status)

30

RUN

C_Data_ind
/((APDU_Status.CycleCounter-Cycle)>> || InitCy) &&
IAPDU_Status.DataStatus.DataValid && !Primary && CHECK_PAR_C

=>

InitCy := FALSE,

DHt(Port) := 0, WDt(Port) := 0,
Buffer_Status := APDU_Status
RecvCnt := RecvCnt + 1

RUN
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Current
State

Event
ICondition
=>Action

Next
State

31

RUN

C_Data_ind

/((APDU_Status.CycleCounter-Cycle)<< && InitCy) &&
('APDU_Status.DataStatus.DataValid && Primary)) && CHECK_PAR_C

=>

InitCy := FALSE,

WDt(Port) := 0,

Buffer_Status := APDU_Status
RecvCnt := RecvCnt + 1

RUN

32

C_Data_ind

RUN

33

/((APDU_Status.CycleCounter-Cycle)<< && !InitCy) || '\CHECK_PA

=>

ignore <\
N

LMPM_Time_Event.ind(CREP, PortList)
/for every Port in PortList:

FRUN

34

LMPM_Time_§
[for every R

DHt(Port) > (DataHoldTime-1) &&
WDt(Port) > (WatchDogTime-1)
=>
for every Port in PortList:
DHt(Port) := 0
WDt(Port) := 0
CPM_NoData.ind(CREP)
CPM_Stop.ind(CREP) (\
\Q{ Listy

FRUN

35

x& \'ﬁ(ke;?ent.ind(CREP, PortList)
Potf in PortList:
t(Port) > (WatchDogTime-1)

&& for at least one Port in PortList:
DHt(Port) < (DataHoldTime)

RUN

&& PoriList I= NIL

=

for every Port in PortList:
DHt(Port) := DHt(Port) +1
WDt(Port) := 0

MEDIA_RED_LOST := TRUE
CPM_NoData.ind(CREP)
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# Current Event Next
State ICondition State
=>Action
36 | RUN LMPM_Time_Event.ind(CREP, PortList) RUN
/for every Port in PortList:
DHt(Port) < (DataHoldTime) &&
WDt(Port) < (WatchDogTime)
=>
for every Port in PortList:
DHt(Port) := DHt(Port) +1
WDt(Port) := WDt(Port) +1
/AN

4.6.3.2.4 Functions

Table|[ 131 contains the functions or macros used by the CP i argument d their

descriptions.

Table 131 — Functions used bythe

Fungtion name |pt|0r\ \

C_Dalta_ind

if (txOption == RTC) LMPM_C_Data.in KE?P rt.DASA, Prte! C_SDU, APDU_Stafus)
if (txOption == UDP) UDP_g\ Data.ind{(IP [ Prio, C_SDU, APDU_Stgtus)

<<

Result of the subtraction of two 16 bit unsigned IWtween -Oxfff and 0
Sign overflows will not be calsulate

>>

Means not << (result betwg¢en O&OOX\@Q OBQSor between 1 and Ox7FFF)

CHEGK_PAR_C

ystract syntax
g abstract syntax of the Application Layer PDUs referred to as APDUs.

The defined order of octets shall be used to convey the APDUs. The APDUs of Table 132
shall leprésent the content of the DLSDU in Table 4.

Table 132 — RTA APDU syntax

APDU name APDU structure
RTA-PDU DATA-RTA-PDU * ACK-RTA-PDU » NACK-RTA-PDU * ERR-RTA-PDU
UDP-RTA-PDU IPHeader, UDPHeader, FramelD, RTA-PDU

Table 133 defines structures for substitutions of elements of the APDU structures shown in

Table 132.
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Table 133 — RTA substitutions

Substitution Structure
name

Reference AlarmDstEndpoint, AlarmSrcEndpoint

FlagsSequence |AddFlags, SendSegNum, AckSegNum

DATA-RTA-PDU | Reference, PDUType (=1), FlagsSequence, VarPartLen (1 — 1 432) @, RTA-SDU, RTAPadding* P

ACK-RTA-PDU Reference, PDUType (=3), FlagsSequence, VarPartLen (=0), RTAPadding* ©

NACK-RTA-PDU | potarance PDUTwae (=2) ElaacSeauenceMarRartl an(=0) RTARaddings d
) JF \ Al J ™~ ) \ VAl J

ERR-RTA-PDU | Reference, PDUType (=4), FlagsSequence, VarPartLen (=4), PNIOSt}Q{é RTA\Fquing* e

@ The maximum VarPartLen is calculated to fit in the RTA-PDU and in the UDP-RT
b The fumber of padding octets shall be in the range of 0..31 depending on the RTASD
€ The number of padding octets shall be 32 for RTA_CLASS_1 and shall be

d The fumber of padding octets shall be 32 for RTA_CLASS_1 and sha

€ The rjumber of padding octets shall be 28 for RTA_CLASS_1 and/shalJ\b

4.7.2 | RTA transfer syntax
4.7.2.0
4.7.2.1.1

NOTE [ The value of the field refere
for the |source is protided b
managg¢ment operatiqQ

4.7.2.1.3 Codi

The cpding
follow|ng

Bit0 + 3

This field sha ith the values according to Table 134.

Table 134 — PDUType.Type

ference
context

e the

Vatue Meamninyg Ysage
(hexadecimal)

0x00 Reserved

0x01 RTA_TYPE_DATA Shall only be used to encode the DATA-RTA-PDU
0x02 RTA_TYPE_NACK Shall only be used to encode the NACK-RTA-PDU
0x03 RTA_TYPE_ACK Shall only be used to encode the ACK-RTA-PDU
0x04 RTA_TYPE_ERR Shall only be used to encode the ERR-RTA-PDU

0x05 — OxOF Reserved

Bit 4 — 7: PDUType.Version
This field shall be coded with the values according to Table 135.
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Table 135 — PDUType.Version

Value Meaning
(hexadecimal)

0x00 Reserved

0x01 Version 1 of the protocol

0x02 — OxOF Reserved

4.7.2.1.4 Coding of the field AddFlags

The ¢

ding of this field shall be according o 37 33 and the individual bits shall ha

e the

follow

Bit 0

Bit 4:
the re
The v

The v
receiv

Bit 5

4.7.2.11.

+ 3: AddFlags.WindowSize
This field shall be set to one.

+ 7: AddFlags.reserved

ng meaning:

AddFlags.TACK
Ceiver.
blue one shall be set for immediate acknowledg

hlue zero shall be set for ERR-RTA-PDU,
er shall not check it.

This f

Hexadecimal (0x0000

contains a valid S
is fleld containga

This f
contain the SendSe
modulo 2 ° operafio

Thes¢

applic
OxFFR

NOTE
SendS¢q
AckSeq

Num=0xFFFE. The synchronization is necessary because the acyclic protocol does not defi

connec

joh monitoring

gNum= OxFFFE and AckSeqNum=0xFFFF. The second DATA-RTA- PDU sets SendSeqNum4

vior of

ut the

shall
using

bf the
value

ed with
0 and
he any

4.7.2.1.6 Coding of the field AckSeqNum

This fi

eld shall be coded as data type Unsigned16 with the following values:

Hexadecimal (0x0000 — Ox7FFF)

contai

ns a valid AckSeqNum

This field contains the number of the DATA-RTA-PDU that is expected to be acknowledged or

which

is acknowledged.

Hexadecimal (OxFFFF, OXFFFE)

contai

ns an initial AckSegNum

The value OxFFFE indicates that there was no DATA-RTA-PDU received before. The value
OxFFFF indicates acknowledges the reception of the first DATA-RTA-PDU.


https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) - 195 -

4.7.2.1.7 Coding of the field VarPartLen
This field shall be coded as data type Unsigned16 with the following values:

Decimal (0 — 1 432)
contains the number of octets of the following user data

The value 0 shall not be used within a DATA-RTA-PDU.
The value shall be 18 if a DATA-RTA-PDU contains an Alarm-Ack-PDU.

The value shall be 22 if a DATA-RTA-PDU contains an Alarm-Notification-PDU without
additional data.

The vilue shall be in the range from 25 to 1432 if a DATA-RTA-PDU ains an‘\MAlarm-
Notifigation-PDU with data.

The value 4 shall be used within an ERR-RTA-PDU.

The value 0 shall be used within an ACK-RTA-PDU and a NAC

NOTE |[Padding octets does not affect the field VarPartLen.
4.7.3 | Application Relationship Protocol Machine
4.7.3.1 APMS

4.7.3.1.1 Primitive definitions
4.7.3.1.11 Primitives exchanged\betweé

The sprvice primitives including their associat 3 iSsued by APMS user reg¢eived
by APMS and vice versa are described/in the R 2 N the service definition.

4.7.3.1.1.2 imiti g g€ otwe A ind LMPM

The \ yarameters issued by APMS receivied by
LMPM and vice versa are cribed Gommenh DL Mapping ASE in the service defipition.
4.7.3.0.1.3 P

The pprameters used Wil i xchanged between the APMS user and the APMS

are ddscribed in EA

The CLOSED\state indicates thdt an initialisation is needed. Activate service sets the machine
in the| Q [ for an A-Data service request. After issuing the transmisgion of

\ 8 s.used to wait for an acknowledge. Receiving the acknowledge will set
back {he machi e OPEN state. A Close service request resets the protocol machine to
the CLOSED-state:

Local variables of the APMS

PDU

A local variable representing the UDP-RTA-PDU or the RTA-PDU depending on the
transport. Used to show the protocol specific setup and validation of RTA fields. The setup
and validation of additional PDU-Parameters (e.g. IP-header) is not shown.

PDUType: 1 = DATA, 2 = NACK, 3 = ACK, 4 = ERR

Seq_Count (Unsigned 16)
This local variable contains the counter value which shall be used at the conveyance of
the next DATA-RTA-PDU.

Seq_CountO (Unsigned 16)
This local variable contains the previous counter value of the Seq_Count variable.
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Retry (Unsigned8)

This local variable is loaded with MRetry and decremented at every retransmission of a
frame. A value of zero indicates the failure in that transaction. A new Activate service is
needed to re-establish the communication between the peer providers.

TimeAct (Boolean)
This local variable will be used to find the first full timer cycle after transmitting or
receiving a PDU.

4.7.3.1.3 APMS state table

Table 136 contains the complete description of the APMS state machine. A

LMPM_A Data.ind primitive will be accepted if the value of the PDUType.Type field is DATA-
RTA-RDU__ACK-RTA-PDU or NACK-RTA-PDU and the PDUType Version is RTA_VERS=1.

The APMS state machine specify the abort sequence and shows the, corresponding | ERR-
RTA-RDU. These PDU shall only be sent from the APMS for low pkiority rmsfron both
sides pf the connection.

Table 136 — APMS state table

Event &
Current ICondition Nlext
# State =>Action State

=>
Seq_Count:=0xffff
Seq_CountO:=0xfffe
Store DA,SA,FramelD,VLANPri
A_Timer_add.req (CREP,RT

1 JLOSED | APMS_Activate.cnf (+)(CRE OPHN

2 JLOSED CLQSED
3 JLOSED CLQSED
4 JLOSED CLQSED

- =
5 CLOSQ Jel\Yel CLQSED

MS_Activate.req(CREP,DA,SA, FramelD,VLANPrio, VLANID,
RTATupeoutFactor, MRetry, Transport, DstIP, SrcIP)
=>
ERRCLS := APMS

ERRCODE = INVALID STATE
6 OPEN APMS_Activate.cnf (-)(CREP,ERRCLS,ERRCODE) OPEN

APMS_Close.req(CREP,ErrCode)
/VLANPrio == Low

=>

PDU.Version:=1

PDU.PDUType:=ERR
PDU.AddFlags.TACK:=0
PDU.AddFlags.WindowSize:=1
PDU.SendSeqNum:=Seq_Count
PDU.AckSegNum:=Seq_CountO of APMR
PDU.PNIOStatus.ErrorCode = 0xCF
PDU.PNIOStatus.ErrorDecode = 0x81
PDU.PNIOStatus.ErrorCode1 = OxFD
PDU.PNIOStatus.ErrorCode2 = ErrCode
A_Data_req

A_Timer_remove.req(CREP)

7 OPEN APMS_Close.cnf (+)(CREP) CLOSED
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Current
State

Event
ICondition
=>Action

Next
State

OPEN

APMS_Close.req(CREP)
/VLANPrio == High

=>
A_Timer_remove.req(CREP)
APMS_Close.cnf (+)(CREP)

CLOSED

APMS_A_Data.req(CREP, Data)
=>PDU.Version:=1
PDU.PDUType:=DATA
PDU.AddFlags.TACK:=Tack
PDU.AddFlags.WindowSize:=1

QPEN

PDU.SendSeqNum:=Seq_Count
PDU.AckSeqNum:=Seq_CountO of APMR
PDU.RTA-SDU:=DataStore PDU.Flags
PDU.RTA-SDURetry:= M_Retry+1
A_Data_req

10

QPEN

A_Data_ind

=>
ignore

OPHN

11

QPEN

A_Data_ind
/PDU.Type == ERR
=>
ERRCLS := PDU.PNIOStatus.ErrorCode1
ERRCODE := PDU.PNIOStatus.ErrorCodg2
APMS_Error.ind(CREP,ERR(QﬁS\ERR E)

N

OPHN

12

QPEN

A_Data_cnf
=>
ignore

OPHN

13

QPEN

OPHN

14

WACK

A_Timer_event.ind(CREP)
=3 % \/
ignore

N

melD,VLANPrio, VLANID,
ort, DstIP, SrclP)

WACK

15

PDU.PNIOStatus.ErrorCode = OxCF
PDU.PNIOStatus.ErrorDecode = 0x81
PDU.PNIOStatus.ErrorCode1 = OxFD

WACK

PDU.PNIOStatus.ErrorCode2 = ErrCode
A_Data_req
A_Timer_remove.req(CREP)
APMS_Close.cnf (+)(CREP)

CLOSED

16

WACK

APMS_Close.req(CREP)
/VLANPrio == High

=>
A_Timer_remove.req(CREP)
APMS_Close.cnf (+)(CREP)

CLOSED

17

WACK

APMS_A_Data.req(CREP, Data)

=>

ERRCLS := APMS

ERRCODE := INVALID_STATE
APMS_A_Data.cnf(-)(CREP,ERRCLS,ERRCODE)

WACK
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Event
Current /Condition Next
# State =>Action State
A_Data_ind
/(PDU.PDUType == DATA || PDU.PDUType == ACK ) &&
PDU.AckSeqNum == Seq_Count
=>
Seq_CountO=Seq_Count
Seq_Count:= (Seq_Count+1) & Ox7fff
18 | WACK APMS_A_Data.cnf(+)(CREP) OPEN
A_Data_ind
/(PDU.PDUType == DATA || PDU.PDUType == ACK) &&
PDU.AckSeqNum == Seq_CountO
=>
19 | WACK ignore f\ WACK
A_Data_ind
/( PDU.PDUType == DATA || PDU.PDUType == ACK) &&
PDU.AckSeqNum != Seq_Count && PDU.AckSegNum != Seq_Cdunt
=>
20 | WACK | ignore /\ ACK
A_Data_ind X
/PDU.Type == ERR
=>
21 WACK APMS_Error.ind(CREP,ERRCLS,ERRCODE) WACK
A_Data_ind N
/PDU.PDUType == NAK C)
=>
22 | WACK | ignore (\ WACK
A_Data_cnf \/
/LMPM_status == OK
=>
23 | WACK | ignore (\ WACK
A_Data_cnf \)
/LMPM_status ¥s O
=>
24 | WACK RChS, CODE) WACK
:=from Stored PDU.AddFlags
owSize:=1
dSeqMNum:=Seq_Count
um:=Seq_CountO of APMR
-SDU:=from Stored PDU.RTA-SDU
Re etry-1
25 WACK A_Data_req WACEK
A_Timer_event.ind(CREP)
TRetry = 0
=>
ERRCLS := APMS
ERRCODE := TIMEOUT
26 | WACK APMS_Error.ind(CREP,ERRCLS,ERRCODE) OPEN
4.7.3.1.4 Functions
Table 137 contains the functions or macros used by the APMS and APMR, their arguments

and their descriptions.


https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) - 199 -

Table 137 — Functions used by the APMS and APMR

Name Function
A_Data_ind if (Transport == RTC)
LMPM_A_Data.ind(CREP, S_Port, TStamp, DA, SA, VLANPrio, VLANID, A_SDU)
PDU := A_SDU
if (Transport == UDP)
LMPM_N_Data.ind( CREP, DA, SA, VLANPrio, VLANId, N_SDU)
PDU := N_SDU
A_Data_cnf if (MTransport == RTC) IMPM_A_Data cnf (CREP D _Porf TStamp I MPM_status)
if (Transport == UDP) LMPM_N_Data.cnf ( CREP, D_Port, TStamp, I/M'PM\status))
A_Ddta_req if (Transport == RTC)
A_SDU := PDU
LMPM_A_Data.req (CREP, D_Port := AUTO, DA, SA, VLAN U)
if (Transport == UDP)
N_SDU := PDU
LMPM_N_Data.req ( CREP, D_Port := AUTO, N_SDU)
A_Timer_add Add a cyclic timer / \ \
A_Tifner_event Signals a cyclic timer event \ ) / N \
A_Timer_remove |Removes a cyclic t|mer/\ A > ( (> \)
4.7.3.1.41 A_Data_ind, A_Data_c
Local [macros used to send and receive TA or

port. T

butput

4.7.3.1.4.2 A_Time .
This Ipcal servi il B € ¢ timer in order to indicate cyclic timer g¢vents
(A_Timer_event.i i DEZi ; timer
will bg removed wi
le 138 — A_Timer_add
Parameter name Req

Argument M

CREP M

TimeFactor M
Argl“ retit

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

CREP
This parameter identifies the timer for further use

Attribute Type: Unsigned32

TimeFactor
This parameter spezifies the timer cycle as a multiple of 100 ms

Attribute Type: Unsigned16
Time Base: 100 ms

4.7.3.1.4.3
This local service will be called if a timer cycle elapsed.

A_Timer_event
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Table 139 — A_Timer_event

Parameter name Ind
Argument M
CREP M

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

CREP

Th

is parameter identifies the timer.

At

4.7.3.
This |

“A_Timer_event” occure.

Argur
The a

CH
Th

At

4.7.3.
4.7.3.

4.7.3.2.1.

The s
by AP|

4.7.3.2.1.

ribute Type: Unsigned32

1.4.4 A_Timer_remove

bcal service will be used to remove a cyclic timer. Aft

Table 140 — A_Timer_rem

Parameter name / a R}q\

N L

hent

rgument shall convey the service spe@ armeters of the service request.
REP

is parameter identifies emov

p

The service primitivgs including their associated parameters issued by APMR receiv

LMPM

ahd vice versa are described in the Common DL Mapping ASE in the service defi

o mor

ceived

ed by
hition.

4.7.3.2.1.3 Parameters of APMR primitives

The parameters used with the primitives exchanged between the APMR user and the APMR
are described in FAL Service Definition.

4.7.3.2.2 State machine description

The CLOSED state indicates that an initialisation is needed. The Activate service sets the
machine in the OPEN state waiting for LMPM_A_Data service indication. After passing a Data
indication to the user the WACK state is used to wait for acknowledge from the APMR user.
Receiving acknowledge will set back the machine to the OPEN state. A Close service request
sets the protocol machine to the CLOSED state.

Local

variables of the APMR
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PDU

Local variable representing the UDP-RTA-PDU or RTA-PDU depending on transport. Used
to show the protocol specific setup and validation of RTA fields. The setup and validation
of additional PDU-Parameters (e.g. IP-header) is not shown.

PDUType: 1 = DATA, 2 = NACK, 3 = ACK, 4 = ERR

Seq_Count (Unsigned 16)
This local variable contains the counter value which shall be used at the receipt of the
next DATA PDU.

Seq_CountO (Unsigned 16)
This local variable contains the previous counter value of the Seq_Count variable.

Rdtry (UnsignedT®)
THhis local variable counts the remaining timer ticks till a transmit retry.

4.7.3.2.3 APMR state table

Table| 141 contains the complete description of
LMPM_A_Data.ind primitive will be accepted:

the ine. A

- | If PDUType.Type field is DATA-RTA-PDU and the P - i [ nd the

nd the
VarPartLen is 4.

Table 14’h~- A

Current d|t|o Next
# | btate (\ $tate

SrclP

=>

Sent Oxffff
Seq_€0

Store SA . LAN,Mretry,Transport, DstIP, SrcIP

1 CLOSED | AP OHEN

2 C .OS;Q a CLIOSED

3 CLOSED ,» APMR_ CK.cnf(-) (CR_EP,ERRCLS,ERRCODE) CLIOSED
A_Data_ind

4 CLOSED | ignore CLOSED
A_Data_cnf
=>

5 CLOSED | ignore CLOSED
APMR_Activate.req(CREP,DA,SA,FramelD,VLANPrio, VLANID, Transport, DstIP,
SrclP)

=>
ERRCLS := APMR

ERRCODE :=INVALID_STATE
6 OPEN APMR_Activate.cnf (-) (CREP,ERRCLS,ERRCODE) OPEN

APMR_Close.req(CREP)
=>

7 | OPEN APMR_Close.cnf (+)(CREP) CLOSED
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Current
State

Event
ICondition
=>Action

Next
State

OPEN

APMR_ACK.req(CREP)

=>

ERRCLS := APMR

ERRCODE :=INVALID_STATE
APMR_ACK.cnf(-) (CREP,ERRCLS,ERRCODE)

OPEN

A_Data_ind

/PDU.Type == ERR

=>

ERRCLS := PDU.PNIOStatus.ErrorCode1
ERRCODE := PDU.PNIOStatus.ErrorCode?2

APMR_Error.ind(CREP,ERRCLS,ERRCODE)

10

OPEN

A_Data_ind
/PDU.Type == DATA && PDU.AddFlags.Tack && PDU.SendSeqNum %= Seq_LCount

=>
Data := PDU.RTA-SDU
APMR_A_Data.ind(CREP, Data)

)/ CK

11

OPEN

A_Data_ind \ \m>
/PDU.Type == DATA 8& PDU.AddFlags.Tack &8& PDU.SendSégNum SXSey_CotnfO

=>PDU.Version:=1

PDU.Type:= ACK

PDU.AddFlags.TACK:=0

PDU.AddFlags.WindowSize:=1
PDU.SendSegNum:=Seq_CountO of APMS
PDU.AckSeqNum:=Seq_CountO

A_Data_req .

OHEN

12

OPEN

A_Data_ind \Sw%/
/PDU.Type == DATA && PDU.Ad &&PDU. eqNum != Seq_Count

&& PDU.SendSeqNum != Seq
=>

OHEN

13

OPEN

OHEN

14

OPEN

K || PDU.Type == NAK

OHEN

15

A_Data_cnf
/LMPM_status == OK

=>

OPEN

ignore

OPEN

16

OPEN

A_Data_cnf

/LMPM_status != OK

=>

ERRCLS := APMR

ERRCODE := LMPM
APMR_Error.ind(CREP,ERRCLS,ERRCODE)

OPEN

17

WACK

APMR_Activate.req(CREP,DA,SA,FramelD,VLANPrio, VLANID, Transport, DstIP,
SrclP)

=>

ERRCLS := APMR

ERRCODE :=INVALID_STATE

APMR_Activate.cnf (-) (CREP,ERRCLS,ERRCODE)

WACK

18

WACK

APMR_Close.req(CREP)

=>

APMR_Close.cnf (+)(CREP)

CLOSED
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Event
Current ICondition Next
# State =>Action State

APMR_ACK.req(CREP)

=>Seq_CountO :=Seq_Count

Seq_Count := (Seq_Count+1) & Ox7fff
PDU.Version :=1

PDU.Type := ACK

PDU.AddFlags.TACK :=0
PDU.AddFlags.WindowSize :=1
PDU.SendSegNum :=Seq_CountO of APMS
PDU.AckSeqNum :=Seq_CountO
A_Data_req

19 | WACK APMR _ACK. cnf(+)(CREP) OPEN

A_Data_ind
/PDU.Type != ERR

=>
20 | WACK | ignore '\ “ WACK

A_Data_ind
/PDU.Type == ERR
=>
21 | WACK APMR_Error.ind(CREP,ERRCLS,ERRCODE) /\ W WACK

A_Data_cnf \ \)

/LMPM_status == OK

=>
22 | WACK ignore /\ O WACK

A
A_Data_cnf Q
/LMPM_status != OK
=>
ERRCLS := APMR
ERRCODE := LMPM
23 | WACK APMR_Error.ind(CREP,ERRC S,E%RC\OD WACK

X

s U by the APMS and APMR, their arguments

4.7.3.2.4 Functions
Table|137 contains th
and tHeir descriptions.
4.8 Remote proﬁ
4.8.1 | RPC synte
4.81.1 F yntax reference

4.8.1.2
Table|142 show tilization of the Publication C706 of The Open Group and defings the
abstrgct syntax o Application Layer PDUs referred to as APDUs. The defined order of

octets| shall be used to convey the APDUs. The APDUs of Table 142 shall represent the
contept'of the DLSDU in Table 4.

Table 142 — RPC APDU syntax

APDU name APDU structure

CL-RPC-PDU IPHeader, UDPHeader, RPCHeader, NDRDataRequest * NDRDataResponse *
NDREPMapLookupReq » NDREPMapLookupRes * NDREPMapLookupFreeReq #
NDREPMapLookupFreeRes * NDRAck * NDRQuAck”NDRQuit * NDRFack * NDRFault #
NDRNoCall * NDRWorking » NDRPing » NDRReject

Table 143 defines structures for substitutions of elements of the APDU structures shown
Table 142.

n
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Table 143 — RPC substitutions

Substitution name

Structure

RPCHeader RPCVersion (4), RPCPacketType, RPCFlags, RPCFlags2, RPCDRep, RPCSerialHigh,
RPCObjectUUID 2, RPClInterfaceUUID b, RPCActivityUUID, RPCServerBootTime,
RPClInterfaceVersion, RPCSequenceNmb, RPCOperationNmb €, RPCInterfaceHint,
RPCActivityHint, RPCLengthOfBody, RPCFragmentNmb, RPCAuthenticationProtocol,
RPCSerialLow

NDRDataRequest ArgsMaximum, ArgsLength, MaximumCount, Offset(0), ActualCount,
PROFINETIOServiceReqPDU

NDRDataResponse PNIOStatus, ArgsLength, MaximumCount, Offset(0), ActualCount,
IFRUFINETIUSETVICERESFUU]

NDRFait RPCNCAFaultStatus (

NDRAck NULL KON

NDRQuAck NULL * (RPCCancelVersion(0), RPCCancellD, RPCServé\rlsXQ\thm}\\ >

NDRQUit NULL A (RPCCancelVersion(0), RPCCancellD) /\ \ \

NDRFafk NULL » (RPCVersionFack(0), RPCPad1, RPCWindo SIZ QQCM Tsdw/
RPCMaxFragSize, RPCSerialNumber, RPCS&lAckL rrayO elAck™)

NDRNdCall NULL » NDRFack

NDRWrking NULL ( (7 \ \)

NDRPirg NULL g

| | O NS

NDRRéject RPCNCAReJectStatﬁe\ § < \ r/

NDREPFMapLookupReq |RPCIinquiryType, RPCObject ,RIS\GijéctUUID, RPClinterfaceReferernce(2),
RPClInterfaceUUID, ClinterfaceVesgi jor, RPClinterfaceVersionMinor,
RPCVersionOption(1), RP tryHaadieAttribute(0), RPCEntryHandleUUID,
RPCM;)\Entries

NDREFRMapLookupRes

a

ibute(0) RREEntryflandleUUID, RPCNumberOfEntries,
iegOffset, CEntriesCount, [(RPCObjectUUID,
RPCAN idonOffset, RPCAnnotationLength, RPCAnnotatipn,

RPCTopwerOctetString

RPCTowerOctetStringLength, [RPCTowerOctetString*],
,KRQRL”\”C}W [?ngF\}o ]

RPCFIdor <\

PCLHNSByteCount, %CProtocolIdentifierString*], RPCRHSByteCount,
\{\R CReflated

RPCPr¢tocolldentifi t
ring

(RRCID, RPG|nterfaceUUID, RPCInterfaceVersionMajor) » (RPCID,
§$ DataRepfesentationUUID, RPClinterfaceVersionMajor) * RPCProtocolldentifief »
CServerUDPPort # RPCHostAddress

AN
RPCRé ate%e@\

InterfaceVersionMinor » RPCPortNumber » RPCIPAddress

NDREPMapLookN
Req

?CEntryHandleAttribute, RPCEntryHandleUUID

NDREFRMapLookupFree
Res

RPCEntryHandleAttribute, RPCEntryHandleUUID, RPCEPMapStatus

RPCAnNnotation

DeviceType, Blank, OrderID, Blank, HWRevision, Blank, SWRevisionPrefix, SWRevision,
EndTerm

@ To identify 10 device, 10 controller, 10 supervisor.

b To identify PNIO interfa

ce type.

€ To identify the service type e.g. Connect, Release, Read, Write, Control.

4.8.2 RPC Transfer syntax

4.8.2.1 Coding s

ection related to CL-RPC-PDU

4.8.2.1.1 Coding of the field RPCVersion

This field shall be co

ded as data type Unsigned8. The value shall be 4.
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4.8.2.1.2 Coding of the field RPCPacketType
This field shall be coded as data type Unsigned8.

The values shall be encoded according to Table 144.

The d
4.8.2.

Table 144 — RPCPacketType

Value Meaning
(hexadecimal)
0x00 Request
0x01 Ping
0x02 Response
0x03 Fault
0x04 Working
0x05 No call, response to ping
0x06 Reject \
0x07 Acknowledge < N
0x08 Connectionless carcel X
0x09 Fragment acknc(wle((@‘@(FAhK—F%&)\
0x0A Cancel ack@Nédgé/ /\ \
0x08 - 0xFF <{[Redervéd = ( N N
N
bcoder shall only check the 5 leagt signific its.
1.3 Coding of the fi s
This field shall be cod ing to |377.3.3

The v

hlues shall p\e encodeéd acsord

R

Meaning if set to 1

Implementation specific, shall be set 0

Last fragment

Fragment

Bit 3 No fragment acknowledge requested

Bit 4 Maybe

Bit 5 Idempotent

Bit 6 Broadcast

Bit 7 Implementation specific, shall be set to 0

4.8.2.1.4 Coding of the field RPCFlags2
This field shall be coded as data type according to 3.7.3.3.

The values shall be encoded according to Table 146.
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Table 146 — RPCFlags2

Bit Meaning if set to 1
Bit 0 Implementation specific, shall be set to 0
Bit 1 Cancel was pending at call end

Bit 2 Reserved

Bit 3 Reserved

Bit 4 Reserved

Bit 5 Reserved

Bit 6 Reserved

Bit 7 Reserved

4.8.2.1.5 Coding of the field RPCDRep
This field shall be coded as data type OctetString[3].

RPCDRep Octet 1
The cpding of the first octet shall be according to 3.7.3
meaning defined in Table 147.

Table 147 — RPCDRep.Cha;a(fé\
Bit Field N%Qe \ Valkg ~ ) Meaning

0 "asCll
0 -3 [RPCDRep.CharacterEncoding @
M_ > |EBcDIC

(-\ . .
gb\> y\g Big endian

bits shall haje the

-

1 Little endian

RPCD
The v ond gctet shall be encoded according to Table 148.

Value Meaning
(hexadecimal)

0x00 IEEE
0x01 VAX
0x02 CRAY
0x03 IBM

0x04 — OxFF Reserved

RPCDRep Octet 3
The value of the third octet shall be zero.
4.8.2.1.6 Coding of the field RPCSerialHigh

This field shall be coded as data type Unsigned8. The value contains the high byte of the
fragment number of the call.
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4.8.2.1.7 Coding of the field RPCSerialLow

This field shall be coded as data type Unsigned8. The value contains the low byte of the
fragment number of the call.

NOTE The value of these fields is incremented which each transmission even with a transmission repetition in
distinction to the field FragmentNmb.

4.8.2.1.8 Coding of the field RPCObjectUUID
This field shall be coded as data type structure containing the following elements:

- Data1 as Unsigned32
- _Data2 as Unsigned16

- | Data3 as Unsigned16

— | Data4 as array of eight Unsigned8 (Octet 1 to Octet 8)

The blyte ordering shall be according to the value of the field RPE or big

endian).
The ofdering of octets of Data4 is shown in Table 149.

Table 149 — RPCObjectU

Octet Meafing( J
g \\@T%'e 49
« [ ceb\ S

/N
N 6 \Nelo Lo%/
‘i\ Ve\d\xﬁn‘ﬁigh

8O\ | Veng6riD Low
< N

Defingd values fo O items>are shown in Table 150.

Table 150 — RPCObjectUUID — defined values

( W\ae \ Description

UUIID_10_ 'ech%sta CM Identifies a special object instance within a physical devicg in
DEA00000-609741D1-8271-{xxxxyyyyzzzz} |C8S€ there are more than one where
xxxx |Represents the instance or node number

yyyy Identlfy the Device ID as a vendor specific number|for

toa o !
e aeviee—CrasSs

zzzz |Represents the Vendor ID as a central administrative
number assigned by the responsible user organisation

4.8.2.1.9 Coding of the field RPCInterfaceUUID
This field shall be coded as data type structure containing the following elements:

- Data1 as Unsigned32
- Data2 as Unsigned16
- Data3 as Unsigned16
— Data4 as array of eight Unsigned8

The byte ordering shall be according to the value of the field RPCDRep (little endian or big
endian).
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Defined values for PNIO items are shown in Table 151.

Table 151 — RPCInterfaceUUID - defined values

Value Description

UUID_IO_Devicelnterface
DEA00001-6C97-11D1-8271-00A02442DF7D

Identifies the interface of an 10 device uniquely.

UUID_IO_Controllerinterface
DEA00002-6C97-11D1-8271-00A02442DF7D

Identifies the interface of an 10 controller uniquely.

DEA

UUID_IO_Supervisorinterface

Identifies the interface of an 10 supervisor uniquely.
00003-6C97-11D1-8271-00A02442DE7D

uult
DEA|

_1O_ParameterServerinterface

Identifies the interface of an 10 parameter server unique
D0004-6C97-11D1-8271-00A02442DF7D

uult
E1A

_EPMap_lInterface Identifies the interface of the e ma et \rhe
F8308-5D1F-11C9-91A4-08002B14A0FA RPClinterfaceVersion shall be 0 00

4.8.2.

This field shall be coded as data type structure containjipg~thefollowing e nts:

NOTE
The b

endian).

4.8.2.1.
This field shall

value

NOTE
with ze

4.8.2.1.

repres
The nj

The n

1.10 Coding of the field RPCActivityUUID

Data1 as Unsigned32
Data2 as Unsigned16
Data3 as Unsigned16

of the field ; [

ajor version shajl be set to 1 for this version (high word).

inor version shall be set to 0 for this version (low word).

NOTE

Other values may be used for compatible extensions.

4.8.2.1.13 Coding of the field RPCSequenceNmb
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

4.8.2.1.14 Coding of the field RPCOperationNmb
This field shall be coded as data type Unsigned16. The RPCOperationNmb identifies the

PNIO

service supported by the PNIO interfaces:

IO device,
IO controller, and

10O supervisor.

or big

to the

answer

D. The
ing”.
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The byte ordering shall be according to the value of the field RPCDRep (little endian or big
endian).

The values for PNIO services are defined in Table 152.

Table 152 — RPCOperationNmb (10 device, controller and supervisor)

Value Service Usage
(decimal)
0 Connect
1 Release
2 Read Only valid with ARUUID<>0
3 Write Only valid with ARUUID<>9\(
4 Control
5 Read Implicit
6 — 65 535 Reserved

The values for endpoint mapper services according to T

N\ ﬁ A
| T Jo O
0 Optional > \Qert

1 Optional

(e~
2 Ma tor\y\ \ L ook
'\3 \dptional JMaV
/ 4 Manw -ko{)kupHandIeFree
/\ \§ Mon\a‘t\ ) InqgObject
N8 \Qetic}il S MgmtDelete
/\7\%5%\3\5 N\ V\ Reserved

4.8.2.1.15 din the'field RPCinterfaceHint

This fleld shallN\beXsoded as data type Unsigned16. The value shall be set to no hint (OxFFFF)
for thip versionyJh e ordering shall be according to the value of the field RPCDRep (little
endiam or bigendian))

4.8.2.11.16{ Coding of the field RPCActivityHint

This fleldvshall be coded as data type Unsigned16. The value shall be set to no hint (OxFFFF)
for this version. The byte ordering shall be according to the value of the field RPCDRep (little
endian or big endian).

4.8.2.1.17 Coding of the field RPCLengthOfBody

This field shall be coded as data type Unsigned16. The value shall be set to the number of
octets of NDRData of the current frame. The byte ordering shall be according to the value of
the field RPCDRep (little endian or big endian).

NOTE The conveyance of NDRData may require more than one frame. In this case RPCLengthOfBody contains
only the number of octets for the current frame.

4.8.2.1.18 Coding of the field RPCFragmentNmb

This field shall be coded as data type Unsigned16. The value shall be set to the number of the
current fragment. The byte ordering shall be according to the value of the field RPCDRep
(little endian or big endian).
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4.8.2.1.19 Coding of the field RPCAuthenticationProtocol

This field shall be coded as data type Unsigned8. The value shall be set to zero for no

authentication.

4.8.2.1.20 Coding of the field RPCCancelVersion

This field shall be coded as data type Unsigned32. The value shall be set to zero. The byte
ordering shall be according to the value of the field RPCDRep (little endian or big endian).

4.8.2.1.21 Coding of the field RPCCancellD

This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value of the field RPCDRep (little endian or big endian).

4.8.2.1.22 Coding of the field RPCServerlsAccepting
This field shall be coded as data type Unsigned8.

4.8.2.11.23 Coding of the field RPCVersionFack

4.8.2.11.24 Coding of the field RPCPad1
This field shall be coded as data type Unsigned8.

4.8.2.1.25 Coding of the field RPCWindowSize

value [of the field RPCDRep (little endia
4.8.2.1.26 Coding of the field RPCMaxTsdu

This fleld shall be coded as data type igned32. Y hs
value [of the field RPCDRe ianor big-endian).
4.8.2.11.27 Coding of the

This field shall be u-o asd
value [of the flel 1

4.8.2.11.

This field shall be\cod a e’Unsigned16. The byte ordering shall be according

value tle endian or big endian).

4.8.2.11.

This f
value

value of the f|eld RPCDRep (I|ttIe end|an or b|g end|an)
4.8.2.1.31 Coding of the field RPCDataRepresentationUUID

This field shall be coded as data type structure containing the following elements:

- Data1 as Unsigned32
- Data2 as Unsigned16
- Data3 as Unsigned16
— Data4 as array of eight Unsigned8

to the

to the

to the

to the

to the

inglto the

The byte ordering shall be according to the value of the field RPCDRep (little endian or big

endian).

Defined values are shown in Table 154.


https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) -211 -

Table 154 — RPCDataRepresentationUUID - defined values

Value Value Description
[UUID]

8A885D04-1CEB-11C9-9FE8-08002B104860 Data representation uniquely

Identifies the RPC data representation

4.8.2.2 Coding section related to NDREPMapPDU
4.8.2.2.1 Coding of the field DeviceType

This field shall be coded as data type VisibleString[25]. The value shall be set manufacturer

speciffcandstrattbefittedwithbtranksifitisshorter tham 25 octets:
4.8.2..2 Coding of the field OrderID

This fleld shall be coded as data type VisibleString[20]. The value gha
specific and shall be filled with blanks if it is shorter than 20 octets.

4.8.2.2.3 Coding of the field HWRevision

This fleld shall be coded as data type V|S|bIeStr|ng[5] T
specific  using the character “0”-9” and
“<Blank><Blank><Blank><Blank>0" to “99999".

NOTE |As an example HWRevision could be “<Blank><Blapk>
4.8.2.2.4 Coding of the field SWRevisi
This fleld shall be coded as data type
specifjc using the character:
- | “V” for an officially rg
- | “R” for Revision
- | “P” for Prototype
- | “U” for U Te
— | “T” for Tﬁ €

4.8.2.2.5 Codingq

This fleld shal b s ype VisibleString[9]. The value shall be set manufg
specifjc - 3 “0”-“9” and “<Blank>". The range i
“<Blank><B k>0<Blank><Blank>0" to “999999999”

NOTE |As an F4\ WRevision could be “<Blank><Blank>1<Blank><Blank>0<Blank><Blank>0". Aftg

group df three otte “."\should be inserted for visualization.

4.8.2.2.6 Codingwfthe field Blank

This f1eld shall be coded as data type OctetString with 1 octet. The value shall be set to

cturer

cturer
from

cturer

cturer
from

r each

Dx20.

4.8.2.2.7 Coding of the field RPCInquiryType

This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value of the field RPCDRep (little endian or big endian).

The coding shall be according to Table 155.
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Table 155 — RPCIlnquiryType

Value Meaning
(hexadecimal)

0x00000000 Read all registered interfaces with objects.

(mandatory)

0x00000001 Rea_d all objects for one registered interface.
(optional)

0x00000002 Re_ad all int_erfaces including a dedicated
object. (optional)

0xQ0000003 Read one dedicated interface with one

dedicated object. (optionar)

0x00000004 — OXFFFFFFFF |Reserved

A4—

4.8.2.p.8 Coding of the field RPCObjectReference

This field shall be coded as data type Unsigned32. The byte ordering be accerding
value jof the field RPCDRep (little endian or big endian).

The value shall be set to 1.

4.8.2.2.9 Coding of the field RPCInterfaceReference

This fleld shall be coded as data type Unsigned z dering shall be according
value [of the field RPCDRep (little endi 2

The value shall be set to 2.

4.8.2.2.10 Coding of the field RPCInterfaceVersio or

This fleld shall be coded a$ data t i6. The byte ordering shall be according
value of the field RPCDRep\(litttlg endiaroxibig endian).

4.8.2.

This field shall b

value

4.8.2..

value

The v

4.8.2..

This f
value

P.11 Coding of the field
of the field ; ittle

eld shiall be coded as data type Unsigned32. The byte ordering shall be according
f.the field RPCDRep (little endian or big endian).

The value shall be set to 0.

4.8.2.2.14 Coding of the field RPCEntryHandleUUID
This field shall be coded as data type UUID. The byte ordering shall be according to the value

of the

field RPCDRep (little endian or big endian).

4.8.2.2.15 Coding of the field RPCMaxEntries
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

The value shall be set at least to 1.

to the

to the

to the

to the

to the

to the
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4.8.2.2.16 Coding of the field RPCNumberOfEntries
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

4.8.2.2.17 Coding of the field RPCEntriesOffset
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

The value shall be set to 0.

4.8.2.2.18 Coding of the field RPCEntriesCount

This fileld shall be coded as data type Unsigned32. The byte ordering shall be

value

4.8.2.

This field shall be coded as data type Unsigned32. The byte orderin

value
The v
4.8.2.

of the field RPCDRep (little endian or big endian).
.19 Coding of the field RPCTowerReference

of the field RPCDRep (little endian or big endian).
blue shall be set to 3.

.20 Coding of the field RPCAnnotationOffse

This field shall be coded as data type Unsigned32. ‘ beri Il be according

value
The v
4.8.2.

This field shall be coded as.data type

value
The v
4.8.2.

blue shall be set to 0.

.21 Coding of the field RPCA

te ordering shall be according
of the field RPCDRep (hittleendia ).

4.8.2.p.24

This field shall be

value

4.8.2.

This f
value

coded g8 data type Unsigned32. The byte ordering shall be according

of the field'lRPCDRep (little endian or big endian).

p.25. _Coding of the field RPCTowerOctetStringLength

of the field RPCDRep (little endian or big endian).

4.8.2.2.26 Coding of the field RPCEPMapStatus
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

The coding shall be according to Table 156.

to the

to the

to the

to the

to the

to the
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Table 156 — RPCEPMapStatus

Value Meaning
(hexadecimal)

0x00000000 RPC okay
0x16C9A0D6 Endpoint not registered
others Reserved

4.8.2.2.27 Coding of the field RPCFloorCount

This fFMhaMMMMMMMMMOde
shall e independently of the field RPCDRep always little endian.

4.8.2.
This f
the fie
4.8.2.
This f
the fie

4.8.2.

This fleld shall be coded as data type U

4.8.2.

4.8.2.

4.8.2.

4.8.2.
This f
the fie
4.8.2.
This f
the fie

4.8.2.

.33 Coding of
This field shall b<c;§1

.28 Coding of the field RPCLHSByteCount

eld shall be coded as data type Unsigned16. The encoding
Id RPCDRep always little endian.

.29 Coding of the field RPCRHSByteCount

Id RPCDRep always little endian.
p.30 Coding of the field RPCID

Id RPCDRep always big endian.

B Coding section related to NDRData

ntly of

ntly of

ntly of

ntly of

4.8.2.H_eﬁd'i'ng'Uf‘t'hE'f'i‘e+d_Arg‘$‘MﬂAiuluul
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

The value shall be set to the maximum buffer size available for the response.

4.8.2.3.2 Coding of the field ArgsLength
This field shall be coded as data type Unsigned32. The byte ordering shall be according to the

value

of the field RPCDRep (little endian or big endian).

The value shall be set to the number of octets within the PROFINETIOServiceReqPDU or

PROF

INETIOServiceResPDU.
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4.8.2.3.3 Coding of the field MaximumCount

This field shall be coded as data type Unsigned32. The byte ordering shall be according
value of the field RPCDRep (little endian or big endian).

In case of a request the value shall be set to the same value as in the field ArgsMax

to the

imum.

Within the response the value shall be taken from the field ArgsMaximum of the appropriate

request.

4.8.2.3.4 Coding of the field Offset

This field shall be coded as data type Unsigned32. The byte ordering shall be according
value of the field RPCDRep (little endian or big endian).

to the

The value shall be set to zero.

4.8.2.3.5 Coding of the field ActualCount

value [of the field RPCDRep (little endian or big endian).
The value shall be set to the same value as in the field Argste

4.8.2.8.6 Coding of the field PNIOStatus

This field shall be coded as data type Unsigned32.
value | of the field RPCDRep (little endian o
NDROataResponse. In all other cases i

The cpntent is defined in 6.2.4.68. The F
equation.

PNIOStatus =

to RPC (NCA Codes)
RPCNCAFaultStatus

Table[157.

glto the

to the
bf the

owing

47)

ing to



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

- 216 - 61158-6-10 © IEC:2007(E)

Table 157 — Values of NCAFaultStatus

Value Definition
(hexadecimal)

0x1C000001 NCA_s_fault_int_div_by_zero
0x1C000002 NCA_s_fault_addr_error

0x1C000003 NCA_s_fault_fp_div_zero
0x1C000004 NCA_s_fault_fp_underflow
0x1C000005 NCA_s_fault_fp_overflow
0x1C000006  [NCA s fault invalid tag

0x1C000007 NCA_s_fault_invalid_bound

0x1C000008 NCA_s_rpc_version_mismatch
0x1C000009 NCA_s_unspec_reject (
0x1C00000A NCA_s_bad_actid

0x1C00000B NCA_s_who_are_you_: f

0x1C00000C  |NCA_s_manager_ notﬁ{\d\\

0x1C00000D NCA_s_fault Cbﬁﬁ:el

/

0x1C00000E  |NCA_s_fault_if_indt ) _ ~X¢
0x1CO0000F {NCA_ s@lt\fg\ér{ D\ S
0x1C000010 \[NCA_Sxfault fipt_ovirfiow” |
0x1C000012 | NCA_ s\@}qT \sp\e

0x1C000013 (| NCAs_falit reqoteycomm_failure
/OR1C0000 T4 @c&_ﬁult}m}e_empty
\&QCMOOM \Ks_faultMe_closed
\O&\(O(@OO*\Q NCX\S\_fé‘LTﬁ_pipe_order
Q 0x1@00?)0\17 W_fault_pipe_discipline
\0\1 CBBQO1 8 &)E)A_s_fault_pipe_comm_error

\Q<1EQQOO1/;> NCA_s_fault_pipe_memory

OXNOM NCA_s_fault_context_mismatch

| —

=

0x4C00001B NCA_s_fault_remote_no_memory
\Qx1 cooo001C NCA_s_invalid_pres_context_id

0x1C00001D NCA_s_unsupported_authn_level

0x1C00001F NCA_s_invalid_checksum

0x1C000020 |NCA_s_invalid_crc

oA L i ol
NCA_S_raar_osSer_gacTtmeu

0x1C000022 NCA_s_fault_tx_open_failed
0x1C000023 NCA_s_fault_codeset_conv_error

0x1C010001 NCA_s_comm_failure
0x1C010015 NCA_s_fault_string_too_long

4.8.2.4.2 Coding of the field RPCNCARejectStatus

The RPC specific NCA error codes shall be coded as Unsigned32 with the values according to
Table 158.
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Table 158 — Values of NCARejectStatus

Value Definition
(hexadecimal)
0x1C000008 NCA_rpc_version_mismatch
0x1C000009 NCA_unspec_reject
0x1C00000A NCA_s_bad_actid
0x1C00000B NCA_who_are_you_failed
0x1C00000C NCA_manager_not_entered
0x1C010002 NCA_op_rng_error
0x1C010003 NCA_unk_if
0x1C010006 NCA_wrong_boot_time
0x1C010009 NCA_s_you_crashed (
0x1C01000B NCA_proto_error
0x1C010013 NCA_out_args_too}{ig . \
0x1C010014 NCA_server_too_&Qy \ \
0x1C010017 NCA_unsugp&teme N
0x1C00001D NCA_unsappoited_auth Iekl\,
0x1C00001F Ncﬂxi%gé\?:k@w\S
0x10000026\ \Qéﬁ_invékid_crs\ ~ )\/

4.8.3 | Application Relationship Protoco i PMs)
4.8.3.1 RPCPM
4.8.3.1.1 Primitive definitions

4.8.3.1.11 Primitiyvessexchanged k < PCPM and RPCPM user

The sgrvice pri i i heir-associated parameters issued by RPCPM user re
by RPICPM and vice yéxsa a i in the RPC ASE in the service definition.
4.8.3.1.1.2 imitives exchanged/between RPCPM and LMPM

The sgrvice pfimi i g their associated parameters issued by RPCPM receiV

LMPM and vice versa bed in the RPC ASE in the service definition.

4.8.3.1.:

The paramete
RPCF"‘M are-described

in FAL Service Definition.

4.8.3.[1:2( State machine description

used with the primitives exchanged between the RPCPM user ar

ceived

ed by

d the

4.8.3.1.3 RPC state table
4.8.3.1.4 Functions
4.8.3.2 Monitoring of services

The Ping service initiated by a service requester is called to monitor the health of the

responder. The Cancel service may be repeated up to three times.

Timeout Ping
The value shall be 2 s.

NOTE The ping service is used if the request is completely sended and the response is still pending.

Timeout FRAG
The value shall be 2 s.
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NOTE The transmission of a fragment will be repeated up to three times after two seconds if there is no

acknow

ledge.

Timeout Cancel
The value shall be 1 s.

NOTE

The Cancel service will be repeated up to three times after one second if there is no reaction.

Timeout Resend, Timeout Ack, Timeout Broadcast, Timeout IDLE, Timeout WAIT
The values don’t care.

NOTE

4.9 Li
4.9.1
4.9.1.

The DLPDU abstract syntax from 4.1.1 shall be applied.

4.9.1.

Table
order
the cg

The above described parameters are defined with their values in DCE RPC.

TRk tayer discovery
FAL common syntax description
U DLPDU abstract syntax reference

P LLDP APDU abstract syntax

159 defines the abstract syntax of the LLDP PDUs
of octets shall be used to convey the APDUs. T
ntent of the DLSDU in Table 4.

PDUs. The d
29 shall rep

Table 159 - LLD

efined
resent

3
APDU name \ \APéQstrl}c{ure )

LLDP-P

DU LLDPChassis, LLDPPort, LLP’ﬁATL LMI(NQU, LLDPENd

LLDP-P

P31 }

{ LLDP_PNIO/DELAY 2 _LLDR P o ORTSTAYUS, [LLDP_PNIO_ALIAS],
NIO-PDU | LLDP_PNIOSWMRPRORTSTATUS P |_ _CHASSIS_MAC, LLDP8023MACPHY,
LLDPMarfagemaqt, LLDP~RNIOS PSTA usC [LLDPOption*], [LLDP8021*], [LLDP80

a Shall ¢nly exist, if wlﬁ
b Shall nly exist, if Pi
€ Shall ¢nly exist, if PTORN
Table wn in

Table
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Table 160 — LLDP substitutions

Substitution name Structure
LLDPChassis LLDPChassisStationName * LLDPChassisMacAddress 2
LLDPChassisStationName LLDP_TLVHeader P, LLDP_ChassisIDSubType(7) P, LLDP_ChassisID

LLDP_TLVHeader b, LLDP_ChassisIDSubType(4) b, (CMResponderMacAdd *

LLDPChassisMacAddress d
CMlInitiatorMacAdd)

LLDPPort LLDP_TLVHeader P, LLDP_PortIDSubType(7) ©, LLDP_PortID ©
LLDPTH EEBP—TFVHeader L EDPTFimeFokive (2oL
LLDP_RNIO_Header LLDP_TLVHeader P, LLDP_OUI(00-0E-CF)

LLDP_PNIO_Header, LLDP_PNIO_SubType(0x01), TCP P layLpcal,
LLDP_FPNIO_DELAY PTCP_ PortRxDeIayRemote PTCP _PortTxDelay, oc I,
PTCP_PortTxDelayRemote, CableDelayLocal

LLDP_PNIO_Header, LLDP_PNIO_SubTyge(0X lass2_PoxStatug,
LLDP_PNIO_PORTSTATUS RTClass3. PortStatus <N\\K>

LLDP_PNIO_Header, LLDP_PNIO_SuhTyp DP_RortID,
LLDP_FNIO_ALIAS LLDP_POINT, LLDP_ChassisID Mw

LLDP_PNIO_Header, LLDP_PNIO~SubTy{e(0%84), MRP_DomainUUID,
LLDP_PNIO_MRPPORTSTATUS |yt FIUOcmene 2’7

LLDP_PNIOfeader, o) 3u®pe(0x . (CMResponderMacAdid A
LLDP_RNIO_CHASSIS_MAC
- - - CMiInitiatorMacA

LLDP_PNIO_ der PNO_Su e(0x06),
PTCP_Mast rSourceAd s8¢, PRCP_SubdomainUUID f, IRDatauUID 9
LLDP_LengthOfPgriohd, LDRP\RgdPeriodBegin 9,

(\Lt{)P/O-W eriod8 |n9 LLDP_GreenPeriodBegin 9

LLDP_PNIO_PTCPSTATUS

LLDPER [\ PLLDP_ Tmeahh{w

LLDP8(21 K \g}P\TM\d{ \/LLDP OUI(00-80-C2) ", LLDP_8021_SubType N, Data h
LLDP8(23 N, \,\ BP\T\LW \y , LLDP_OUI(00-12-0F) |, LLDP_8023_SubType |, Data |

LDRP_TLVBeader P, LLDP_OUI(00-12-0F) |, LLDP_8023_SubType(1) |,

LLDP8J23MACPHY , !
DP>8023 AUTONEG |, LLDP_8023_PMDCAP |, LLDP_8023_OPMAU

LLDPM anagemgQ \ \ N_@_TLVHeader b LLDP_ManagementData |

a LLDP[Ch shal\be used if no NameOfStation is assigned.

b The gncoding shall be according to IEEE 802.1AB-2005.
C Shall joe 8 or<t4.

d Shall [pethe-interface MAC address.

€ Shall re-setzeroifumkmown:

f Shall be PTCP_SubdomainUUID of PTCP_SyncID := 0. Otherwise the value shall be zero.
9 Shall be set zero, if unknown.

h Shall be set according to IEEE 802.1AB-2005 Annex F.

i Shall be set according to IEEE 802.1AB-2005 Annex G.

I shall be set according to IEEE 802.1AB-2005, 9.5.9. It is recommended to set the object identifier according to
4.15.2.

NOTE There are different kinds of MAC addresses. The port MAC address used as SourceAddress and the
interface MAC address used as CMResponderMacAdd or CMInitiatorMacAdd.
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4.9.2 LLDP transfer syntax

4.9.21 General

As an extension to IEEE 802.1AB-2005, 10.5.3.1 this standard defines that value of the field
txDelayWhile shall be zero. In this case, every node transmits LLDP PDUs on data change.
4.9.2.2 Coding of the field LLDP_ChassislID

This field shall be coded as data type OctetString with 1 to 240 octets according to
4.3.1.4.32.1.

NOTE The field LLDP_ChassisID is not terminated by zero.

4.9.2.r_Ca.d.i.n.g_aLLh.Lﬁ.eld LLDP PortlD
This fleld shall be coded as data type OctetString with 8 or 14 octets.

This fleld contains the name of the local port which shall be used 3s
assigned compliant with IEEE 802.1AB. The value shall be “port-xyZ

ocally
where

X, Y, 4 is in the range “0”-“9” from 001 up to 255 and r, s, t, u,» " from
00000 up to 65535. The values x, y, z shall be used to identi alues
r, s, t,|]u, v shall be used to identify the slot which contains the

The vhalues “port-001-00000” shall be used for the firs dule an i within
slot 0|if any other slot may contain another port submod

The values “port-001” shall be used for the first f S br slot

may contain another port submodul.

Furthermore, the definition of RFC 3490

NOTE |[The field LLDP_PortID is not terminated by
4.9.2.r Coding of the fi
e

This f

Meaning
W Reserved
\gx01 Measured delay values
0x02 Port Status
0x03 Alias
0x04 MRP Port Status
0x05 Interface MAC address
0x06 PTCP Status
0x07 — OxFF Reserved

4.9.2.5 Coding of the field PTCP_PortRxDelayLocal

This field shall be coded as data type Unsigned32, the time base shall be 1 ns and shall be
set according to Table 162.
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Table 162 — PTCP_PortRxDelayLocal

Value Meaning

(hexadecimal)

0x00 Unknown
0x01 — Ox00000FFF
0x00001000 — OXFFFFFFFF

Local RX port delay

Reserved

4.9.2.6 Coding of the field PTCP_PortRxDelayRemote

This field shall be coded as data type Unsigned32 the time bhase shall be 1 ns and shall be
set agcording to Table 163.

Table 163 — PTCP_PortRxDelayRemote

\
Meaning\\ N
AN >
0x00 Unknown \\\ \
0x01 — 0XO0000FFF Remote RX part c%@\ \ >

0x00001000 — OxFFFFFFFF

Value
(hexadecimal)

4.9.2.y

This fleld shall be coded as data typeNUnsigns
set agcording to Table 164.

all be

Meaning

NC \al\gg“i)m(al)\

(o0 NN N
ORI TN
~ OXEREREEFF

" Gobndting

Unknown

Local TX port delay

Reserved

4.9.2. efiel A\PTCP_PortTxDelayRemote
This f ed\as a type Unsigned32, the time base shall be 1 ns and shall be
set ac i e 16
Table 165 — PTCP_PortTxDelayRemote
Value Meaning
(hexadecimal)
0x00 Unknown
0x01 — Ox00000FFF Remote TX port delay
0x00001000 — OxFFFFFFFF Reserved
4.9.2.9 Coding of the field CableDelayLocal

This field shall be coded as data type Unsigned32, the time base shall be 1 ns and shall be
set according to Table 166.
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Table 166 — CableDelaylLocal

Value Meaning
(hexadecimal)
0x00 Unknown
0x01 — Ox000FFFFF Measured cable delay
0x00100000 — OXxFFFFFFFF Reserved

4.9.2.10 Coding of the field RTClass2_PortStatus

The cading of this field shall he according to 37 34 and the individual bits shall ha

follow|ng meaning:

Bit 0 + 1: RTClass2_PortStatus.State
This field shall be set according to the Table 167.

Table 167 — RTCIassZ_PortStatus.%(a\(\

Value Meaning ) Us\sge
(hexadecimal)
0x00 OFF /. Newusea O\

0x01 SYNCDATA_LOADED ~ \ j cRnf@,\red
@NGE hase activated for
0x02 RTCLASS2_UP trarsmjisSion and reception of
RTClgss2 Frames
0x03 Reserved

Bit 2 + 15: RTClass2_Po

4.9.2.11 Coding of

The cpding of t pel
follow|ng meaning:

Bit 0 + 2: RTClasgs3
This field shal

NN N
N:l;ﬁ \)\\/ Meaning Usage
(hexadecimal

0x00 OFF Not used

0x01 IRDATA_LOADED Configured

0x02 RTCLASS3_UP Frames.
Expected next state: RTCLASS3_RUN

RED Phase activated for transmission of RTClass3

0x03 RTCLASS3_DOWN Frames.
Expected next state: IRDATA_LOADED or OFF

RED Phase activated for transmission of RTClass3

of RTClass3 Frames

0x04 RTCLASS3_RUN RED Phase activated for transmission and reception

0x05 — 0x07 Reserved

Bit 3 — 14: RTClass3_PortStatus.reserved
This field shall be set according to 3.7.3.2.

e the

e the
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Bit 15: RTClass3_PortStatus.Mode
This field shall be set according to the Table 169.

Table 169 — RTClass3_PortStatus.Mode

Value Meaning Usage
(hexadecimal)
0x00 STANDARD | Use all states of RT_CLASS_3 port state machine
0x01 OPTIMIZED |Use optimized states of RT_CLASS_3 port state machine

4.9.2.12__ Coding of the field MRRT PortStatus

The cpding of this field shall be according to 3.7.3.4 and the individua hall-haye the

follow|ng meaning:

Bit 0 + 1: MRRT_PortStatus.State
This field shall be set according to the Table 170.

Table 170 — MRRT_PortStatuZ(S{e

\\W
Value Meaning a
(hexadeucimal) I /\ K

0x00 OFF f\\ ) Ngt u}eQ/ not-Eonfigured
0x01 MRRT_CONFIGUREQ A > { @r)igure
0x02 MRRT_UP \ Acti\@ied and running

0x03 Reserved

Bit 2 + 15: MRRT_PortSta

4.9.2.13 Coding of the\{i
As defined for R@ ‘
usage of a port is i
accordgling to 3.7.3.

Bit 0 + 30: LLDP
This field sh

ble 171 — LLDP_RedPeriodBegin.Offset

50 the
all be

g:

\\(glju;:k; Meaning Usage
(hexadeeim

of the cycle in nanoseconds |receive direction of the port.

00000000 — 0x003D0SFF Offset relative to the begin Begin of the RT_CLASS_3 period of th

0x003D0900 — Ox7FFFFFFF [Reserved

Bit 31: LLDP_RedPeriodBegin.Valid
This optional field shall be set according to the Table 172.

Table 172 — LLDP_RedPeriodBegin.Valid

Value Meaning Usage
(hexadecimal)
. The value of LLDP_RedPeriodBegin.Offset is not valid. It shall be
0x00 Invalid
set to zero.

0x01 Valid The value of LLDP_RedPeriodBegin.Offset is valid.
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ng of the field LLDP_OrangePeriodBegin

T _CLASS_2 the usage of a port is divided into different time periods. Also the
is divided into transmit and receive direction. The coding of this field shall be
.3.5 and to Figure 13. The individual bits shall have the following meaning:

Bit 0 — 30: LLDP_OrangePeriodBegin.Offset

This field shall b

e set according to the Table 173.

Table 173 — LLDP_OrangePeriodBegin.Offset

(hexadecimal)

Value Meaning Usage

0x00000000 — 0x003D08FF Offset relative to the begin Begin of the RT_CLASS™ period_of

of the cycle in nanoseconds |the receive direction of the port:

0x003D0900 — Ox7FFFFFFF  |Reserved /\\ (\

Bit 31: LLDP_OrangePeriodBegin.Valid
This dptional field shall be set according to the Table 174.

Table 174 — LLDP_OrangePeriod

Value
(hexadeci

na Meaning < ﬁge\\)

0x00

) The val LLD rangePeriodBegjn.Offget is not valid. It shall
Invalid =
be set tq zer

0x01

valid | The value LLSP@)Qng eriodBegif. Offset is valid.

4.9.2.15 Coding of the fi

As defined for RT_CLASS\1, RJ_ port is

divided into different

receivie. The cod

bits shall have t
Bit 0 + 30: LLDP_
This field shall be’s

It and

ing oflthi Qrding to 3.7.3.5 and to Figure 13. The individual

& Vam> Meaning Usage
(he ecim

0x0000600 0x003DO8FF Offset relative to the begin of Begin of the unrestricted period of

the cycle in nanoseconds the receive direction of the port.

0x003D0900 —

Ox7FFFFFFF |Reserved

Bit 31: LLDP_GreenPeriodBegin.Valid
This optional field shall be set according to the Table 176.

Table 176 — LLDP_GreenPeriodBegin.Valid

Value

(hexadecimal)

Meaning Usage

0x00

The value of LLDP_GreenPeriodBegin.Offset is not valid. It shall

Invalid be set to zero.

0x01

Valid The value of LLDP_GreenPeriodBegin.Offset is valid.
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4.9.2.16 Coding of the field LLDP_LengthOfPeriod

A port is divided into different time periods. The duration of all periods is shown by this field.
The coding of this field shall be according to 3.7.3.5 and to Figure 13. The individual bits shall
have the following meaning:

Bit 0 — 30: LLDP_LengthOfPeriod.Length
This field shall be set according to the Table 177.

Table 177 — LLDP_LengthOfPeriod.Length

Value Meaning Usage
(hexadecimal)

Duration of a cycle in The value shall be a multiply o™31 250-ns.
nanoseconds See 6.2.4.62

0x003D0900 — Ox7FFFFFFF | Reserved

AN AN
Bit 31: LLDP_LengthOfPeriod.Valid \/
This dptional field shall be set according to the Table 178.
Table 178 — LLDP_Length%&K Vv

Value Meaning Usage \/
(hexadecimal) r\ A
0x00 Invalid | LLDP AengthOgPetod Lengtfiis QoY valig it shall be set to zero,

0x01 Valid LLDP_Danth\&(%Qod.E@gthW

0x00007A12 — 0x003D0900

4.9.2.17
NOTE | The field LLDP_POIN
4.9.2./18 Codi@ i
This field shall beNcod

4.9.2.19

4.9.2.p1
This fleld shall be coded according to IEEE 802.1AB-2005.

4.9.2.22 Coding of the field LLDPOption
This field shall be coded according to IEEE 802.1AB-2005, 9.4.

4.9.2.23 Coding of the field LLDP_OUI
This field shall be coded according to IEEE 802.1AB-2005.

4.9.2.24 Coding of the field LLDP_8021_SubType
This field shall be coded according to IEEE 802.1AB-2005.

4.9.2.25 Coding section related to LLDP_Management
4.9.2.25.1 Coding of the field LLDP_ManagementData
This field shall be coded according to IEEE 802.1AB-2005.
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4.9.2.26 Coding section related to LLDP_8023
4.9.2.26.1 Coding of the field LLDP_8023_SubType
This field shall be coded according to IEEE 802.1AB-2005.

4.9.2.26.2 Coding of the field LLDP_8023_AUTONEG
This field shall be coded according to IEEE 802.1AB-2005.

4.9.2.26.3 Coding of the field LLDP_8023_PMDCAP
This field shall be coded according to IEEE 802.1AB-2005.

4.9.2.r5.4-!:od.in.g_aLLba_ﬁald.l.l.D.L_Bﬂ”_nDMA“
This field shall be coded according to IEEE 802.1AB-2005.

4.10 [MAC bridges
4.10.1 Overview

The ¢oncepts according to IEEE 802.1D standard shall
specifjcation defines the utilization of the IEEE 802.1D standaxd.
RT_C \
shall
RT_C
ASE.

Apart |from IEEE 802.1D behaviour,
machi

- | Time Synchronizatig

— | Time Synchronizatiq

4.10.2 RT_CLA@

4.10.2.1  Primit :
The s
IFW 3

e MAC bridges ASE in the service definition.

Furths etwe
data ¢ » - . hall’be used.

4.10.2.
The F eds, shown in Table 179.

f the

ions for

02.1D
ng of
priate

otocol

FW)
EW).

asSsociated parameters issued by IFW user receiyed by

mmon
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Table 179 — IFW state table

Current
# State

Event
ICondition
=>Action

Next
State

1 | P_ON

NORMAL

/Port = LOCAL

&& FW_C2_List(Port).Num_entry <> 0

&& FW_C2_List(Port).First_entry.DA in FDB

=>

forn := all Ports in FDB Entry(FW C2 |ist(Port).First entry DA)

2 NORMAL

PUT_C2_REQ (n)

FW_C2_List(Port).Num_entry--
FW_C2_List(Port).Remove()

3 NORMAL

/Port = LOCAL
&& FW_C2_List(Port).Num_entry <> 0
&& I(FW_C2_List(Port).First_entry.DA in FDB)
=>
for n := all Ports \ Port
PUT_C2_REQ (n)

FW_C2_List(Port).Num_entry--
FW_C2_List(Port).Remove() f\ A

NORMAL

4 NORMAL

/Port = LOCAL
&& FW_C2_List(Port).Num_e
&& FW_S_List(Port).Num_e
=>

SYNC_FW_Req (Port)

NORMAL

5 IIIORMAL(

NORMAL

_ ist(Port).Num_entry ==
S_List(Port).Num_entry ==

_List(Port).Num_entry<>0

_N_List(Port).First_entry.DA in FDB)

=>
for n := all Ports \ Port

6 NORMAL

PUT_N_REQ ()

FW_N_List(Port).Num_entry--
FW_N_List(Port).Remove()

NORMAL

7 NORMAL

/Port == LOCAL

&& FW_C2_List(Port).Num_entry <> 0

&& FW_C2_List(Port).First_entry.DA in FDB

=>

for n := all Ports in FDB_Entry(FW_C2_List(Port).First_entry.DA)
PUT_C2_REQ (n)

SETUP_C2_CNF (Port, OK)
FW_C2_List(Port).Num_entry--
FW_C2_List(Port).Remove()

NORMAL
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Event
Current ICondition
State =>Action

Next
State

/Port == LOCAL
&& FW_C2_List(Port).Num_entry<>0
&&!(FW_C2_List(Port).First_entry.DA in FDB)
=>
for n := all Ports \ Port

PUT_C2_REQ (n)

SETUP_C2_CNF (Port, OK)
FW_C2_List(Port).Num_entry--
NORMAL EW_C2 List(Port).Remove()

NORMAL

/Port == LOCAL
&& FW_C2_List(Port).Num_entry ==
&& FW_S_List(Port).Num_entry <> 0

=>

NORMAL | SYNC_FW_Req (Port)

NORMAL

10

/Port == LOCAL
&& FW_C2_List(Port).Num_entry == 0
&& FW_S_List(Port).Num_entry ==
&& FW_N_List(Port).Num_e
&& FW_N_List(Port).First
&& FW_N_List(Port).First_
=>

for n := all Ports in FDB_Entr,

PUT_N_REQ (n)

SETUP_N_CKRK (Port )
FW_N_ListRort)Nur_entry-
NORMAL FW_N_L,'Qt(P t).Remove()

irst_entry.DA)

NORMAL

11

<

NORMAL

NORMAL

12

/Port == LOCAL
&& FW_C2_List(Port).Num_entry ==

&& FW_S_List(Port).Num_entry == 0

&& FW_N_List(Port).Num_entry <> 0

&& FW_N_List(Port).First_entry.D_Port = AUTO
=>

PUT_N_REQ (D_Port)

FW_N_List(Port).Num_entry--
NORMAL FW_N_List(Port).Remove()

NORMAL

13

[FW_C2_List(Port).Num_entry ==
&& FW_S_List(Port).Num_entry =
&& FW_N_List(Port).Num_entry =
=>

NORMAL ignore

<

NORMAL
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Event
Current /Condition Next
# State =>Action State
/CNF_List(Port).Num_entry <> 0
&& CNF_List(Port).First_entry.Function == C2
=>
14 | NORMAL | GET_CNF (Port) NORMAL
/CNF_List(Port).Num_entry <> 0
&& CNF_List(Port).First_entry.Function == C3
=>
15 | NORMAL | GET_CNF (Port) NORMAL
/CNF_List(Port).Num_entry <> 0
&& CNF_List(Port).First_entry.Function ==
=>
16 | NORMAL | SYNC_FW_Cnf (Port) \QRM
J/CNF_List(Port).Num_entry <> 0 >
&& CNF_List(Port).First_entry.Function ==
&& CNF_List(Port).First_entry.D_Port == AUTO
=>
17 | NORMAL | GET_CNF (Port) NORMAL
/CNF_List(Port).Num_entry <> 0
&& CNF_List(Port).First_ent
&& CNF_List(Port).First_edtry.
=>
18 | NORMAL | GET_SETUP_N_CNF (Port) NORMAL
IFW_Reset_Req ()
=>
Reset Sche
for n := all
MMAC \Res
19 | NORMAL IFW_ReEé@A\ NORMAL
@I\V}RT cheddle_add-Req (SREP, Port, ReductionRatio, Phase)
Store(in S ist
20 | NORMAL IFW | "~ add_ (CREP, Port, OK) NORMAL
le_vem”Req (CREP, Port, ReductionRatio, Phase)
< Ist
21 | NO hedule_rem_Cnf (CREP, Port, OK) NORMAL
dyfe_Req (Port, ClockTime, Period, Len)
” Set_Period_Ind (Port, Period, Len)
22 I}IORMAL IFW_Schedule_Cnf (OK) NORMAL
IFW_Schedule_Req (Port, ClockTime, Period, Len)
/Period == Red
&& Sched_List(Port) <> NIL
=>
RedRatio := 1
L_ClockTime := ClockTime
MMAC_Set_Period_Ind (Port, Period, Len)
23 | NORMAL IFW_Schedule_Cnf (OK) CALC_P
IFW_Schedule_Req (Port, ClockTime, Period, Len)
/Period == Red
&& Sched_List(Port) == NIL
=>
MMAC_Set_Period_Ind (Port, Period, Len)
24 | NORMAL IFW_Schedule_Cnf (OK ) NORMAL
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Current

State

Event
ICondition
=>Action

Next
State

25

CALC_P

/RedRatio <= MAX_REDACTION_RATIO

=>

i:=1

L_Phase := (L_ClockTimer MOD RedRatio) + 1

CHECK_P

26

CALC_P

/RedRatio > MAX_REDACTION_RATIO

=>

NORMAL

27

HECK_P

/Sched_List(Port)(RedRatio)(L_Phase)(i) <> NIL
=>
Start IRT_Timer (Sched_List(Port)(RedRatio)(L_Phase)(i). TimeOffsét) )

28

CHECK_P

/Sched_List(Port)(RedRatio)(L_Phase)(i) == NIL
=>
RedRatio++

N

29

IRTFW

IRT_Timer expired
/Sched_List(Port)(RedRatio)(L_Phase)(i+1) <> NIL
&& FW_C3_List(Port).Num_entry <> 0

&& FW_C3_List(Port).First_entry.DLSDU.Fra
Sched_List(Port)(RedRatio)(L_Phase)(i).
&& FW_C3_List(Port).First_entry.DLSDUY-
Sched_List(Port)(RedRatio)(k\ Phase)
=>

i).PortList

IRTFW

30

IRTFW-

Re iQ )./ Phase)(i).FramelD
ist(Purt).First)entry.DLSDU.Len ==

Py
[
=
Il_
hY
>
QO
[}
D
e
=
=
[0]
]

CALC_P

31

IRT_Timer expired
/Sched list(Port)(RedRatio)(l Phase)(i+1) <> NII

IRTFW

&& FW_C3_List(Port).Num_entry <> 0

&& FW_C3_List(Port).First_entry.DLSDU.FramelD ==

Sched_List(Port)(RedRatio)(L_Phase)(i).FramelD

&& FW_C3_List(Port).First_entry.DLSDU.Len <>

Sched_List(Port)(RedRatio)(L_Phase)(i).Len

=>

C_SDU.Len := Sched_List(Port)(RedRatio)(L_Phase)(i).Len

C_SDU.FramelD := Sched_List(Port)(RedRatio)(L_Phase)(i).FramelD

ErrCode := WRONG_LENGTH

APDU_Status.TransferStatus := WRONG_LENGTH

for n := all Ports in Sched_List(Port)(RedRatio)(L_Phase)(i).PortList
PUT_C3_REQ (n)

C_SDU is undefined
FW_C3_List(Port).Num_entry--

FW_C3_List(Port).Remove()

i++

Start IRT_Timer (Sched_List(Port)(RedRatio)(L_Phase)(i). TimeOffset)
IFW_IRT_Schedule_Error_Ind(CREP, ErrCode)

IRTFW
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Current
State

Event
ICondition
=>Action

Next
State

32

IRT_Timer expired
/Sched_List(Port)(RedRatio)(L_Phase)(i+1) == NIL

&& FW_C3_List(Port).Num_entry<>0

&& FW_C3_List(Port).First_entry.DLSDU.FramelD ==
Sched_List(Port)(RedRatio)(L_Phase)(i).FramelD

&& FW_C3_List(Port).First_entry.DLSDU.Len <>
Sched_List(Port)(RedRatio)(L_Phase)(i).Len

=>

C_SDU.Len := Sched_List(Port)(RedRatio)(L_Phase)(i).Len
C_SDU.FramelD := Sched_List(Port)(RedRatio)(L_Phase)(i).FramelD
ErrCode := WRONG _LENGTH

IRTFW

APDU_Status.TransferStatus := WRONG_LENGTH
for n := all Ports in Sched_List(Port)(RedRatio)(L_Phase)(i).PortList
PUT_C3_REQ (n)

FW_C3_List(Port).Remove()

RedRatio++
IFW_IRT_Schedule_Error_Ind(CREP, ErrCode)

C_SDU is undefined
FW_C3_List(Port).Num_entry--

LC_P

33

IRTFW

IRT_Timer expired \ \}
/Sched_List(Port)(RedRatio)(L_Phase)(i+1) <> X

&& FW_C3 List(Port) Num entry<>0

for n := all Ports in Sched_

PUT_C3_REQ (n)

IRTFW

34

_entry.DLSDU.FramelD <>
RedRatio)(L_Phase)(i).FramelD

RONG FRAMEID

= WRONG_FRAMEID

Il Ports in Sched_List(Port)(RedRatio)(L_Phase)(i).PortList
3_REQ (n)

C_SDU is undefined
FW_C3 List(Port) Num entry--

[ V.V A Yo N PV

IRTFW

n n
vV _CuU_ LISt uu/ I\UIIIUVU\}

IFW_I RT_Schedule_Error_Ind(CREP, ErrCode)

CALC_P

35

IRTFW

IRT_Timer expired

/Sched_List(Port)(RedRatio)(L_Phase)(i+1) <> NIL

&& FW_C3_List(Port).Num_entry ==

=>

C_SDU.Len := Sched_List(Port)(RedRatio)(L_Phase)(i).Len

C_SDU.FramelD := Sched_List(Port)(RedRatio)(L_Phase)(i).FramelD

ErrCode := IRT_ERROR

APDU_Status.TransferStatus := IRT_ERROR

for n := all Ports in Sched_List(Port)(RedRatio)(L_Phase)(i).PortList
PUT_C3_REQ (n)

C_SDU is undefined

i++

Start IRT_Timer (Sched_List(Port)(RedRatio)(L_Phase)(i). TimeOffset)
IFW_IRT_Schedule_Error_Ind(CREP, ErrCode)

IRTFW
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Current ICondition Next
# State =>Action State
IRT_Timer expired
/Sched_List(Port)(RedRatio)(L_Phase)(i+1) == NIL
&& FW_C3_List(Port).Num_entry ==
=>
36 | IRTFW RedRatio++ CALC_P
IFW_Reset_Req ()
=>
Reset Sched_list
for n := all Ports \ Local
MMAC_Reset_Ind (n)
37 | IRTFW IFW_Reset_Cnf (OK) f\ NORMAL
IFW_IRT_Schedule_add_Req (CREP, Port, ReductionRatio, Phase
=>
Store in Sched_list
38 | IRTFW IFW_IRT_Schedule_add_Cnf (CREP, Port, OK) \@ w
IFW_IRT_Schedule_rem_Req (CREP, Port, ReductionRatio , \>
=>
Delete from Sched_list
39 | IRTFW IFW_IRT_ Schedule rem_Cnf (CREP, Port, OK) IRTFW
IFW_Schedule_Req (Port, ClockTime, Perigd, Len)
=>
ErrCode := RUNNING_RED_ PERIOD
40 | IRTFW IFW_IRT_Schedule_Error_I CREP /\ IRTFW
4.10.2.3 Functions
All furlctions of the IFW are summarized in Ie 8

@
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Table 180 — IFW function table

Function name Operations

PUT_N_REQ (Port) Put a service request to the service queue to MMAC.

with FW_N_List is selected FW_N_List; N_List of Port
N_List.Insert()

N_List.Last_Entry.CREP := FW_N_List.First_Entry.CREP
N_List.Last_Entry.S_Port := FW_N_List.First_Entry.S_Port
N_List.Last_Entry.D_Port := FW_N_List.First_Entry.D_Port
N_List.Last_Entry.TStamp := FW_N_List.First_Entry. TStamp
N_List.Last_Entry.DA := FW_N_List.First_Entry.DA
N_List.Last_Entry.SA := FW_N_List.First_Entry,
N_List.Last_Entry.VLANPrio := FW_N_List.First_EntrizWLANRrip

N_List.Last_Entry.Funtion := N
N_List.Num_entry++

PUT_C2_REQ (Port) Put a service request to the

First_Entry.S_Port
bist.First_Entry.D_Port

_Entry.Funtion := C2
_entry++

N

PUT_C3_REQ (Por?)\/ ut a service request to the service queue to MMAC.
ithvFW_C3_List is selected FW_C3_List; C3_List of Port
C3_List.Insert()
C3_List.Last_Entry.CREP := FW_C3_List.First_Entry.CREP
C3_List.Last_Entry.S_Port := FW_C3_List.First_Entry.S_Port
C3_List.Last_Entry.D_Port := FW_C3_List.First_Entry.D_Port
C3_List.Last_Entry.TStamp := FW_C3_List.First_Entry.TStamp
C3_List.Last_Entry.DA := FW_C3_List.First_Entry.DA
C3_List.Last_Entry.SA := FW_C3_List.First_Entry.SA

C3_List.Last_Entry.VLANPrio :=
FW_C3_List.First_Entry.VLANPrio

€3—tisttast—Entry VEAND—FW—C3—tistFirst—Entry vEAND
C3_List.Last_Entry.DLSDU := FW_C3_List.First_Entry.DLSDU
C3_List.Last_Entry.Funtion := C3

C3_List.Num_entry++

“

SETUP_N_CNF (Port, Status) Get a service confirmation from the confirmation queue to FW_N.
with FW_N_List is selected FW_N_List

CNF_List.Insert()

CNF_List.Last_Entry := FW_N_List.First_Entry
CNF_List.Last_Entry.Status := Status
CNF_List.Last_Entry.TStamp := NIL
CNF_List.Last_Entry.Function := N

CNF_List.Num_entry++
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Function name Operations

SETUP_C2_CNF (Port, Status) Get a service confirmation from the confirmation queue to
FW_C2.

with FW_C2_List is selected FW_C2_List
CNF_List.Insert()

CNF_List.Last_Entry := FW_C2_List.First_Entry
CNF_List.Last_Entry.Status := Status
CNF_List.Last_Entry.TStamp := NIL
CNF_List.Last_Entry.Function := C2
CNF_List.Num_entry++

SETUP_C3_CNF (Port, Status) Get a service confirmation from the confirmation queue to
FW_C3.

with FW_C3_List is selected FW_C3_List
CNF_List.Insert()
CNF_List.Last_Entry := FW_C3_List.Fj
CNF_List.Last_Entry.Status := Status
CNF_List.Last_Entry. TStamp =
CNF_List.Last_Entry. Functlo
CNF_List.Num_entry++

GET_LCNF (Port) Get a service confirmatio c\’mr tion-queue of MMA
CNF_List.Num_entr, --
CNF_List.Rem?ve\()

GET_BETUP_N_CNF (Port) G atig fr m he confirmation queue of MMA

CJ

CJ

Entr

ﬁ ist.Lqst_Entry := Entry

Q i ast_Entry.Status := Status
ist.Last_Entry.TStamp := TStamp
“ List.Last_Entry.Function := N

<\ F_List.Num_entry++

410.3 S
4.10.31 ions
The sgrvice primiti including their associated parameters issued by S_FW user reg¢eived

by S_FW and-vice sa are described in the MAC bridges ASE in the service definition.

Furthermiere, as interface between S_FW user and media access control machines common
data queues (see 4.16.1) shall be used.

4.10.3.2 S_FW state table
The S_FW state table is shown in Table 181.
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Table 181 — S_FW state table

Current
# State

Event
ICondition
=>Action

Next
State

=>
Ini FWSM_List

IDLE

2 IDLE

=>
ReceiptTimer.start (SYNC_RCV_TIMEOUT)

READY

ReceiptTimer.expired ()

3 READY

=>
AGING_OF_FWSM_LIST
ReceiptTimer.start (SYNC_RCV_TIMEOUT)

\&EADY

4 READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry ==
=>

ignore

}ADY

5 READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& (ICHECK_S_PAR_SYNC_!FU

|| '"CHECK_S_PAR_SYNC_FU

|| 'CHECK_FOLLOWUP_FRAME )
=>

FW_S_List(Port).Num_entryx
FW_S_List(Port).Remove()

)

READY

6 READY

SYNC_FW_Req (Port)

/Port <> LOCAL
&& FW_S_List(Rort).Num_
&& ( CHECK g IRU

|| CHECK_S_¥

K

READY

ICHECK_SM_IN_FWSM_LIST
&& FREE_ENTRY_IN_FWSM_LIST
&& |CHECK_LINE_DELAY

7 READY

=>
PUT_SM_IN_FWSM_LIST
PUT_S_REQ (LOCAL)

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

8 READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ( CHECK_S_PAR_SYNC_!FU

|| CHECK_S_PAR_SYNC_FU)

&& !ICHECK_SM_IN_FWSM_LIST
&& IFREE_ENTRY_IN_FWSM_LIST
=>

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY
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Current

State

Event

=>Action

ICondition

Next
State

READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ( CHECK_S_PAR_SYNC_!FU

|| CHECK_S_PAR_SYNC_FU )

&& CHECK_SM_IN_FWSM_LIST

&& ICHECK_SEQ_SYNC

=>

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

10

READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ( CHECK_S_PAR_SYNC_!FU
|| CHECK_S_PAR_SYNC_FU )
&& CHECK_SM_IN_FWSM_LIST
&& CHECK_SEQ_SYNC

&& |ICHECK_LINE_DELAY

=>
UPDATE_SM_IN_FWSM_LIST
PUT_S_REQ (LOCAL)

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

11

READY

SYNC_FW_Req (Port)
/Port <> LOCAL

&& FW_S_List(Port).Num_e
&& ( CHECK_S_PAR_SYNC_!F
|| CHECK_S_PAR_SYNC_FU
&& CHECK_SM_IN_FWSM_
&& CHECK_SEQ_SYNC

READY

12

FREAP(

READY

13

W_Reyg (Port)

L L
_List(Port).Num_entry <> 0
K_S_PAR_SYNC_FU

=>

SETUP_S_CNF (Port, ERRO_PAR)
FW S List(Port).Num entry--

READY

FW_S_List(Port).Remove()

READY

14

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0

&& CHECK_S_PAR_SYNC_!FU

&& ICHECK_SM_IN_FWSM_LIST

&& FREE_ENTRY_IN_FWSM_LIST

=>

PUT_SM_IN_FWSM_LIST

for i := all op. Ports \ Port
PUT_S_REQ (Port)

SETUP_S_CNF (Port, OK)
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY
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Current
State

Event
ICondition
=>Action

Next
State

15

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0

&& CHECK_S_PAR_SYNC_!FU

&& ICHECK_SM_IN_FWSM_LIST

&& IFREE_ENTRY_IN_FWSM_LIST

=>

SETUP_S_CNF (Port, FWSM_LIST_FULL)
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

16

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_S_PAR_SYNC

&& CHECK_SM_IN_FWSM_LIST

&& ICHECK_SEQ_SYNC

=>

SETUP_S_CNF (Port, WRONG_SEQ)
FW_S_List(Port).Num_entry--

FW_S_List(Port).Remove() (\ \

@

Y
m
>
g
=<

17

READY

for i := all op. Ports \ Port
PUT_S_REQ (Port)

m(_entry-

SYNC_FW_Req (Port) o\
/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0

&& CHECK_S_PAR_SYNC

&& CHECK_SM_IN_FWSM_LIST

8& CHECK_SEQ_SYNC

=>

UPDATE_SM_IN_FWSM_LIS

READY

18

READY

READY

19

RE,&

READY

20

W_Req (Port)

/Port LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_FOLLOWUP_FRAME

READY

E& CHECR _SM_IN_FWSM_LIST
&& |CHECK_FOLLOWUP_RECEIVE
=>

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

21

READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_FOLLOWUP_FRAME
&& CHECK_SM_IN_FWSM_LIST
&& CHECK_FOLLOWUP_RECEIVE
&& !ICHECK_PORT_FOLLOWUP

=>

FW_S_List(Port).Num_entry--

READY

FW_S_List(Port).Remove()
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Current
# State

Event
ICondition Next
=>Action State

=>

SYNC_FW_Req (Port)
/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_FOLLOWUP_FRAME
&& CHECK_SM_IN_FWSM_LIST

&& CHECK_PORT_FOLLOWUP

&& CHECK_SEQ_FOLLOW_UP

UPDATE_FOLLOWUP_IN_FWSM_LIST
for i := all op. Ports \ Port
PUT_FU_REQ (Port)

FW_S_List(Port).Num_entry--

22 | READY FW_S_List(Port).Remove() /(}\P\EADY

4.10.3.3 Functions

All funjctions of the S_FW are summarized in Table 182.

Tabl

e 182 — S_FW function“tabl

Function name

CHECK_S_PAR_SYNC

[ oreisie
o’

Check PTCP syy

) .FramelD < 0x20)
try.S_SDU.FramelD >= 0xFF00 &&
.S_SDU.FramelD < 0xFF20) )

L en

CHECK_S_PAR_SYNC_FU

N

_First_entry.S_SDU.FramelD >= 0x20 &&
rt).First_entry.S_SDU.FramelD < 0x40

CHECK_SM_IN_FWSMLIS

N

N

m/sa =

ﬁ@/source address of PTCP sync master in sync master list
s

_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddregs

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

{sm_sa, SyncID} in FWSM_ List

FREE_EN?RY\ﬁzfgﬁgiiﬂgx)

Check for free entry in sync master list
FWSM_List.Num_entry < FWSM_MAX_CNT_ENTRY

CHECK_LINEMDELAY

Check line delay on receive port available
FW_S_List(Port).LineDelay_Status == OK

CHECK_SEQ_SYNC

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Entry{ sm_sa, SynclD}.seq >

FW_S_List(Port).First_entry.S_SDU. PTCP_SequencelD
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Function name

Operations

PUT_SM_IN_FWSM_LIST

Store sync master paramter in sync master list

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Insert(sm_sa, SynclD)

FWSM_List.Entry{sm_sa, SynclD}.FramelD :=
FW_S_List(Port).First_entry.S_SDU.FramelD

FWSM_List.Entry{sm_sa, SyncID}.SM_SA :=
FW_S_List(Port).First_entry.S_SDU. PTCP_MasterSourceAddress

EWSM_List.Entry{sm_sa. SynclD}.seq :=

FW_S_List(Port).First_entry.S_SDU. PTCP_Se celD
FWSM_List.Entry{sm_sa, SynclD}.RcvPort :=
FWSM_List.Entry{sm_sa, SyncID}.FollowUg :=

FWSM_List.Entry{sm_sa, SynclD}.Receipt\=\1
FWSM_List.Num_entry++

UPDA[TE_SM_IN_FWSM_LIST

Update entry of sync master list

sm_sa :=
FW_S_List(Port).First_entrys . asterSourceAddreds

SyncID:= SYNC_ID_MA

_sa( SynclDRseq :=
NPTCP_SequencelD

AGING_OF _FWSM_LIST

R

i _fotwarding sync master list
N\Li um_entry

Entry(f).Receipt == 0)

e
/\7WSM_List.Entry[m].Receipt =0

CHECK_FOLLOWUP\FRAM

‘Cﬂeck PTCP followup frame of sync frame
LT == RT

FW_S_List(Port).First_entry.S_SDU.FramelD >= 0xFF20 &&
FW_S_List(Port).First_entry.S_SDU.FramelD < 0xFF40

S_SDU.Data: according to DLSDU.Len

CHECK_FOLLOVVU@EIVE

Check followup frame for sync frames already received

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddrejs
SynclD:= SYNC D MASK

(FW_S_List(Port).First_entry.S_SDU.FramelD)
FWSM_List.Entry{ sm_sa, SynclD}.FollowUp == FALSE

CHECK_PORT_FOLLOWUP

Check receive port of followup frame

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Entry{ sm_sa, SynclID}.RcvPort == Port

CHECK_SEQ_FOLLOWUP

Check sequence number of followup frame

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Entry{ sm_sa, SynclD}.seq ==

FW_S_List(Port).First_entry.S_SDU. PTCP_SequencelD
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Function name Operations

UPDATE_FOLLOWUP_IN_FWSM_LIST | Update entry of forwarding sync master list for followup frame

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclID:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Entry{sm_sa, SyncID}.FollowUp := TRUE

PUT_FU_REQ (Port) Put a service request to the service queue to MMAC.
with FW_S_List is selected

N_List.Insert()

N_List.Last_Entry := FW_S_List.First_Entry
N_List.Last_Entry.SA := TS

N_List.Last_Entry.Funtion := S

N_List.Num_entry++ aN

PUT_$_REQ (Port) Put a service request to the service qué&ue Yo WIMAGant\ LMPN\.
with FW_S_List is selected

N_List.Insert()
N_List.Last_Entry := FW_S
N_List.Last_Entry.SA := TS

N_List.Last_Entry.Funtion :=
N_List.Num_entry++ )
ti ro

SETUP_S_CNF (Port, Status) Get a service cofifimatio Gthe
i elect

ssociated parameters issued by S FU FW user
are described in the MAC bridges ASE in the sfervice

veen S_FU_FW user and media access control maghines

The S| FU_FW state jdble is shown in Table 183.
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Table 183 — S_FU_FW state table

Event
Current /ICondition Next
# State =>Action State
=>
1 P-ON Ini FWSM_List IDLE
=>
2 IDLE ReceiptTimer.start (SYNC_RCV_TIMEOUT) READY
ReceiptTimer.expired ()
=>
AGING_OF_FWSM_LIST
3 READY ReceiptTimer.start (SYNC_RCV_TIMEOUT) \QEADY
SYNC_FW_Req (Port) N
/Port <> LOCAL
&& FW_S_List(Port).Num_entry ==
4 | READY | => N \KEA Y
SYNC_FW_Req (Port)
/Port <> LOCAL
&& FW_S_List(Port).Num_entry <> 0
&& (!CHECK_S_PAR_SYNC_!FU
|| '{CHECK_S_PAR_SYNC_FU
|| '{CHECK_FOLLOWUP_FRAME )
=>
FW_S_List(Port).Num_entry- O
5 READY FW_S_List(Port).Remove() READY
SYNC_FW_Req (Port) N
/Port <> LOCAL
&& FW_S_List(Port).Num_enftry <>
&& ( CHECK_S,PAR_SYNC_\FU
|| CHECK_S_PAR d
&& ICHECK_
6 READY READY
_ENTRY_IN_FWSM_LIST
&& CHECK_LINE_DELAY
=>
fori:= aII_opT Ports \ Port
PUT_SYNC_REQ (Port)
FW_S_List(Port).Num_entry--
7 READY FW_S_List(Port).Remove() READY
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Current
State

Event
ICondition
=>Action

Next
State

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ( CHECK_S_PAR_SYNC_!FU

|| CHECK_S_PAR_SYNC_FU)

&& ICHECK_SM_IN_FWSM_LIST
&& FREE_ENTRY_IN_FWSM_LIST
&& ICHECK_LINE_DELAY

=>

PUT_SM_IN_FWSM_LIST
PUT_SYNC _REQ (LOCAL)

READY

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ( CHECK_S_PAR_SYNC_!FU

|| CHECK_S_PAR_SYNC_FU)

&& !ICHECK_SM_IN_FWSM_LIST
&& IFREE_ENTRY_IN_FWSM_LIST

=>
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove() (-7

READY

10

READY

SYNC_FW_Req (Port)
/Port <> LOCAL

&& FW_S_List(Port).Num_e
&& ( CHECK_S_PAR_SYNC_!
|| CHECK_S_PAR_SYNC_FU
&& CHECK_SM_IN_FWSM_
&& ICHECK_SEQ_SYNC

=>

FW_S_List(PQrt).Num/ entry-=
FW_S_Li?t\(Po .Rembve()

READY

11

READY

SN_INNCWSM_LIST
YNC_REQ (LOCAL)
rt).Num_entry--

FVWA-S \_i
\N{_S_L' t(Port).Remove()

READY

12

SYNCW_Req (Port)
/Port <> LOCAL
&& FW_S_List(Port).Num_entry <> 0

READY

&& CHECK_S_PAR_SYNC_IFU

&& CHECK_SM_IN_FWSM_LIST

&& CHECK_SEQ_SYNC

&& CHECK_LINE_DELAY

=>

UPDATE_SM_IN_FWSM_LIST

fori := all op. Ports \ Port
PUT_SYNC_REQ (Port)

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY
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Current
State

Event
ICondition
=>Action

Next
State

13

SYNC_FW_Req (Port)

/Port <> LOCAL

&& FW_S_List(Port).Num_entry <> 0

&& CHECK_S_PAR_SYNC_FU

&& CHECK_SM_IN_FWSM_LIST

&& CHECK_SEQ_SYNC

&& CHECK_LINE_DELAY

=>

UPDATE_SM_IN_FWSM_LIST (Port)

for i := all op. Ports \ Port
PUT_SYNC_REQ (Port)

READY

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

14

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry ==
=>

ignore

15

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& ICHECK_S_PAR_SYNC_!FU

=>

SETUP_S_CNF (Port, ERRO_RAR)
FW_S_List(Port).Num_entry~
FW_S_List(Port).Remove()

%%6

READY

16

READY

SYNC_FW_Req (Port)
/Port == LOCAL

&& FW_S_List(Port).Num_entry <
&& CHECK_S_RAR_SYNC_!FU
&& ICHECK

READY

17

REABDY

SETUPZS_CNF (Port, FWSM_LIST_FULL)
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

18

READY

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_S_PAR_SYNC_!FU

&& CHECK_SM_IN_FWSM_LIST

&& ICHECK_SEQ_SYNC

=>

SETUP_S_CNF (Port, WRONG_SEQ)
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY
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Current
State

Event
ICondition
=>Action

Next
State

19

SYNC_FW_Req (Port)

/Port == LOCAL

&& FW_S_List(Port).Num_entry <> 0

&& CHECK_S_PAR_SYNC_!FU

&& CHECK_SM_IN_FWSM_LIST

&& CHECK_SEQ_SYNC

=>

UPDATE_SM_IN_FWSM_LIST

fori := all op. Ports \ Port
PUT_SYNC_REQ (Port)

READY

20

READY

SYNC_REQ_Cnf (Port)
/ICHECK_CNF_SYNC (Port)
=>

CNF_List.Num_entry--
CNF_List.Remove()

SETUP_S_CNF (Port, OK)
FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

21

READY

&& ICHECK_SYNC_WITH_FU

=>

GET_CNF (Port)
CALC_SYNC_DELAY (Port)
PUT_NEW_FU_REQ (Port)

SYNC_REQ_Cnf (Port)
JCHECK_CNF_SYNC (Port)

22

READY

=>

GET_CNF (Popt,

SYNC_REQ_Cnf (Port) \/
JCHECK_CNF_SYNC (Port)
8& CHECK_SYNC_WITH_F

23

READY

READY

24

READY

Num_entry <> 0
UP_FRAME
_IN_FWSM_LIST

READY

25

SYNC_FW_Req (Port)
[Port <> 1 QCAI

READY

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_FOLLOWUP_FRAME
&& CHECK_SM_IN_FWSM_LIST
&& CHECK_FOLLOWUP_RECEIVE
&& |CHECK_PORT_FOLLOWUP

=>

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY
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Current
# State

Event
ICondition
=>Action

Next
State

/Port <> LOCAL

=>

{

SYNC_FW_Req (Port)

&& FW_S_List(Port).Num_entry <> 0
&& CHECK_FOLLOWUP_FRAME
&& CHECK_SM_IN_FWSM_LIST
&& CHECK_PORT_FOLLOWUP

&& CHECK_SEQ_FOLLOW_UP

UPDATE_FOLLOWUP_IN_FWSM_LIST
for i := all op. Ports \ Port

if (Port == LOCAL )

}
}

26 | READY

CALC_SYNC_DELAY (LOCAL)
PUT_FU_REQ (LOCAL)

}
if ( (Port <> LOCAL) && (CHECK_CNF (Port)) )

{
CALC_SYNC_DELAY (Port)
PUT_FU_REQ (Port)

FW_S_List(Port).Num_entry--
FW_S_List(Port).Remove()

READY

4.10.4.3 Functions

All funjctions of the S_FW are summariz

N

Function name
N

Operations

SV

CHECK_S_PAR_SYNC_!FU

9,

Mframe without followup frame

(Port).First_entry.S_SDU.FramelD >= 0x0000 &&
_ ist(Port).First_entry.S_SDU.FramelD < 0x0020)
| ” S_List(Port).First_entry.S_SDU.FramelD >= OxFF00 &&
FW_S_List(Port).First_entry.S_SDU.FramelD < 0xFF20)

" SDU.Data: according to DLSDU.Len

CHECK_S_PA _SNU \)

Check PTCP sync frame with followup frame
LT == RT

FW_S_List(Port).First_entry.S_SDU.FramelD >= 0x20 &&
FW_S_List(Port).First_entry.S_SDU.FramelD < 0x40

S_SDU.Data: according to DLSDU.Len

CHECK_SN IN_FWSM LIST

Check source address of PTCP sync master in sync master list
sm_sa :=

E\AL

P I BY] - SL A Ty " Qoo 2 P -Y Aralral.
Fvv_o_ LISUTUTL).TTrotL_Tiitly.o_ OoUU. T _IVIGOLUIQUUI\JUI‘\UUIU\.S

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

{sm_sa, SyncID} in FWSM_List

FREE_ENTRY_IN_FWSM_LIST

Check for free entry in sync master list
FWSM_List.Num_entry < FWSM_MAX_CNT_ENTRY

CHECK_LINE_DELAY

Check line delay on receive port available
FW_S_List(Port).LineDelay_Status == OK
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Function name Operations

CHECK_SEQ_SYNC Check sequence number of sync frame

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress
SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

FWSM_List.Entry{ sm_sa, SynclD}.seq >
FW_S_List(Port).First_entry.S_SDU.PTCP_SequnecelD

PUT_SM_IN_FWSM_LIST Store sync master paramter in sync master list

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress
SyretB=——SYNC—IB—IMASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)
FWSM_List.Insert(sm_sa, SyncID)

FWSM_List.Entry{sm_sa, SyncID}.Frame|B

L\4rmy—day

UPDATE_SM_IN_FWSM_LIST

/List.Entry{sm_sa, SynclD}.seq :=
F _List(Port).First_entry.S_SDU.PTCP_SequnecelD
FWSM_List.Entry{sm_sa, SyncID}.RcvPort := Port

FWSM_List.Entry{sm_sa, SyncID}.Rcv_T2 :=
FW_S_List(Port).First_entry.TStamp

FWSM_List.Entry{sm_sa, SyncID}.Snd_T1[all Ports] := 0
FWSM_List.Entry{sm_sa, SyncID}.Cnf[all Ports] := FALSE
FWSM_List.Entry{sm_sa, SyncID}.FollowUp := FALSE
FWSM_List.Entry.Receipt++

AGING_OF-FWSM_LIST Aging of entries in forwarding sync master list
form := 0 to FWSM List.Num entry
if (FWSM_List.Entry(m).Receipt == 0)
SyncID := SYNC_ID_MASK (FWSM_List.Entry(m).FramelD)
sm_sa :=FWSM_List.Entry(m).SM_SA
FWSM_List.Num_entry--
FWSM_List.Remove (sm_sa, SynclD)
else
FWSM_List.Entry[m].Receipt := 0
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Function name

Operations

CHEC

K_CNF_SYNC (Port)

Check confirmation of sync request
LT == RT

sm_sa :=
FW_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddress

SynclD:= SYNC_ID_MASK
(FW_S_List(Port).First_entry.S_SDU.FramelD)

CNF_List(Port).First_entry.S_SDU.FramelD >= 0x20 &&
CNF_List(Port).First_entry.S_SDU.FramelD < 0x40

FWSM_List.Entry{sm_sa, SyncID}.Cnf[Port] == FALSE

FWSM_List.Entry{sn_sa, SyncID).seq ==
CNF_List.First_entryv.S_SDU.PTCP_SequencelD

GET_

CNF (Port)

Get a service confirmation from the confirmatig
CNF_List.Num_entry--
sm_sa:
SynclD:
Entry := CNF_List.First_Entry
Status := CNF_List.First_Entry.Status

quene of MMACQ.
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CHE(Q

K_CNF (Port)

FWSM_List.Entry{sm_sga, SyhgIDh
CNF_List.Remove() )

_SDU.FramelD)
ynclD}.Cnf[Port] := TRUE

CALC| SYNC_DELAY (Port) € of Sync Frame
eDelay (Entry.S_Port ) * CORRECTION
MASK (Entry.S_SDU.FramelD) )
Delay:= FWSM_List.Entry{sm_sa, SynclD}.Snd_T1[Port] -
/List.Entry{sm_sa, SyncID}.Rcv_T2)
SyncDelay := (Delay + LineDelay (Entry.S_Port )) * CORRECT|ION
NC_ID_MASK (Entry.S_SDU.FramelD) )
PUT_NEW_FW_ Set FollowUp-Flag in FWSM_List

FWSM_List.Entry{sm_sa, SyncID}.FollowUp := TRUE
Put a service request to the service queue to MMAC
N_List.Insert()

N_List.Last_Entry.CREP := Entry.CREP
N_List.Last_Entry.S_Port := Port

N_List.Last_Entry.TStamp := NIL
N_Listlast Entey DA = FQLLOWUPR MULTICAST

(Entry S SDU FrameID)

N_List.Last_Entry.SA := TS
N_List.Last_Entry.Prio := Entry.Prio
N_List.Last_Entry.VLAN_Tag := Entry.VLAN_Tag
N_List.Last_Entry.LT := RT
N_List.Last_Entry.S_SDU := Entry.S_SDU
N_List.Last_Entry.S_SDU.Delay := SyncDelay

N_List.Last_Entry.S_SDU.FramelD := FOLLOWUP_RT_ID
(Entry.S_SDU.FramelD)

N_List.Num_entry++
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Function name Operations

PUT_FU_REQ (Port) Put a service request to the service queue to MMAC.
with FW_S_List is selected

N_List.Insert()

N_List.Last_Entry := FW_S_List.First_Entry
N_List.Last_Entry.SA := TS

N_List.Last_Entry.S_SDU.Delay :=
FW_S_List.First_Entry.S_SDU.SyncDelay + SyncDelay

N_List.Last_Entry.Funtion := S
N_List.Num_entry++

CHECK_FOLLOWUP_FRAME Check PTCP followup frame of sync frame
LT == RT
FW_S_List(Port).First_entry.S_SDU.Framel = OxFF2Q &&
FW_S_List(Port).First_entry.S_SDU.Fram 0 40
S_SDU.Data: according to DLSDU.Len/\ @

receive \/

rSonegeAddreq

CHECK_FOLLOWUP_RECEIVE Check followup frame for sync fra

sm_sa :=
FW_S_List(Port).First_entry.

SynclD:= SYNC_ID_MASK

(FW_S_List(Port).First .S )
FWSM_List.Entry{ sm”_sa, SynclD}!

(2]

CHECK_PORT_FOLLOWUP

_hstEntry{ sm_sa, SyncID}.seq ==
List(Port).First_entry.S_SDU.PTCP_SequnecelD

CHECK_SEQ_FOLLOWUP ﬁ
O X

M2 IST\ Mentry of forwarding sync master list for followup frame

smp_sa =
_S_List(Port).First_entry.S_SDU.PTCP_MasterSourceAddreds

SynclD:= SYNC_ID_MASK

(FW_S_List(Port).First_entry.S_SDU.FramelD)
@ \ FWSM_List.Entry{ sm_sa, SynclD}.FollowUp := TRUE

UPDATE_FOLLOWUP

PUT_$YNC_| (\ﬁort) Put a service request to the service queue to MMAC and LMPM.
with FW_S_List is selected

N_List.Insert()

N_List.Last_Entry := FW_S_List.First_Entry
N_LStCast_ENTy. SA = 1S

N_List.Last_Entry.S_SDU.FramelD :=
FW_S_List.First_Entry.S_SDU.FramelD | FLAG_FOLLOWUP

N_List.Last_Entry.Funtion := S
N_List.Num_entry++

SETUP_S_CNF (Port, Status) Get a service confirmation from the confirmation queue to FW_N.
with FW_N_List is selected

CNF_List.Insert()

CNF_List.Last_Entry := FW_S_List.First_Entry
CNF_List.Last_Entry.Status := Status
CNF_List.Last_Entry.TStamp := NIL
CNF_List.Last_Entry.Function := S

CNF_List.Num_entry++
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4.11 Virtual bridges
4.11.1 Overview

The concepts according to IEEE 802.1Q standard shall be applied. This part of the
specification defines the utilization of the IEEE 802.1Q standard. It includes extensions for
RT_CLASS_3 phase regarding forwarding of frames. The routing mechanisms of IEEE 802.1Q
shall be temporary disabled within the RT_CLASS_3 phase. In this case, the routing of
RT_CLASS_3 frames shall be done according to the attributes defined by the appropriate

ASE. The values of the attributes define a special routing table, which is used.

Apart from IEEE 802.1Q standard behaviour, this protocol specification defines the following

protocol machines to provide special MAC actions:

— | Mapping MAC Protocol Machine (MMAC)

4.11.2 MMAC
4.11.2.1 Primitive definitions

4.11.34.1.1 Primitives exchanged between MMAC user and MMA

Table|185 shows the primitives issued by the MMAC user to

Table 185 — Primitives issued/by

Primitive N/amg }A&Q\l}t\(ﬁ Ir(ar{r:\\é’ters b
MMAC_RESE\T\req %Qe \ \ )

Table|186 shows the primitives issued by t%ﬂ Cto the MMAC user.
S

Table 1 Primitive ued by MMAC to LMPM

E‘K\miti\}iwe \Asst{ciated Parameters
Q MN@C}KESET\C}'\/}OHQ
Y

4.11.2.1.2 Primiti

Table|187 shows
MMAQ and récei

Table 187 — Primitives issued by MMAC to MAC

Prirﬁﬁy\e na}tg Source Associated parameters Functions
M UNITDATAYeq |MMAC frame_type,
mac_action,

by the

destimation—address;
source_address,
mac_service_data_unit,
user_priority,
access_priority,
frame_check_sequence,
canonical_format_indicator,
vlan_classification,
rif_information (optional),
include_tag

Table 188 shows the service primitives including their associated parameters issued by the

MAC and received by the MMAC.
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Table 188 — Primitives issued by MAC to MMAC

Primitive name Source Associated parameters Functions
M_UNITDATA.ind |MAC frame_type,
mac_action,

destination_address,
source_address,
mac_service_data_unit,
user_priority,
frame_check_sequence,
canonical_format_indicator,

vlan_identifier,

rif_information (optional)

M_UNITDATA.cnf | MAC

4.11.2.1.3 Parameters of DMPM primitives

A data request primitive is invoked in order to generate a
defingd in the Internal Sublayer Service, IEEE 802.3.

The ffame_type, mac_action, destination_address,
user_priority, access_priority and frame_check_sequenic
M_UNITDATA.req primitive of the Internal Sublafenservi

itive, as

3_unit,

or the

The definition of the canonical_forma $ data
indication. The vlan_classification para i AN classification assigned [to the
frame|by the Ingress rules. The rif_infg [ er, if present, carries the value pf any
RIF ipformation to be assomated with tH est\_The include_tag parameter carfies a
Boolepn value. True i & S8 Qvider that the mac_service_data_unit
pararm 1 Header. False indicates that a Tag Header
shall not be included. ‘ action), destination_address, source_addregs and
frame| . 3 ¢ alues equal to the corresponding parameters in
the rep

4.11.2.

The M

The ¢ i K i ect execution of services that are passed to and returped to

LMPM

Local

Pqgrt_State
THis local variable contains the state of the port.

destiffati id

This local variable contains the destination MAC address.

Cy_List

This local variable contains the cyclic service send list.

Ac_List

This local variable contains the acyclic service send list.

ListOrgAdd

This local variable contains the |list of destination MAC addresses,
PTCP_MulticastMACAdd, LLDP_MulticastMACAdd, MRPMulticastMACAdd
MRRTMulticastMACAdd, which passes ports not in state Forwarding or Disabled.
N_List

This local variable contains non realtime service send list.

e.g.
and
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4.11.2.3 MMAC state table
The MMAC state table is shown in Table 189.

Table 189 — MMAC state table

Current
# State

Event
ICondition
=>Action

Next
State

=>
Interval := Green

IDLE

2 IDLE

/C2_List.Num_entry <> 0
&& Port_State != Forward
&& 1(C2_List.First_Entry.DA in ListOrgAdd)

=>
SETUP_CNF (PORT_BLOCKED) /\ Q

\QLE

3 IDLE

/N_List.Num_entry <> 0

&& Port_State != Forward

&& !(N_List.First_Entry.DA in ListOrgAdd)
=>

SETUP_CNF (PORT_BLOCKED)

IDLE

4 IDLE

/Interval == Green

&& C2_list.Num_entry <> 0 C)
&& ( Port_State == Forward

|| (C2_List.First_Entry.DA in histOrg

=>

SETUP_C2_REQ

AW-CNH

5 IDLE

\addpréss, mac_service_data_unit, user_priority, access_priority,
ck_sequence, canonical_format_indicator, vlan_classification,

AW-CNH

/Interval == Green

6 IDLE

&& C2_list.Num_entry ==
&& N_List.Num_entry ==
=>

ignore

0
0

IDLE

7 IDLE

/Interval == Yellow && C2_list.Num_entry <> 0 && ( Port_State == Forward||
(C2_List.First_Entry.DA in ListOrgAdd) ) &&
CalcTx(C2_List.First_Entry.N_SDU.len) =< (Start_Red-
TCC.cv)=>SETUP_C2_REQM_UNITDATA.req (Port, frame_type, mac_action,
destination_address, source_address, mac_service_data_unit, user_priority,
access_priority, frame_check_sequence, canonical_format_indicator,
vlan_classification, include_tag)

AW-CNF



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

- 252 - 61158-6-10 © IEC:2007(E)

Current
State

Event
ICondition
=>Action

Next
State

/Interval == Yellow

&& C2_list.Num_entry <> 0

&& ( Port_State == Forward

|| (C2_List.First_Entry.DA in ListOrgAdd)

|| (N_List.First_Entry.DA in ListOrgAdd) )

&& CalcTx(C2_List.First_Entry.N_SDU.len) > (Start_Red-TCC.cv)
&& N_List.Num_entry <> 0

&& CalcTx(N_List.First_Entry.N_SDU.len) =< (Start_Red-TCC.cv)
=>

SETUP_N REQ

IDLE

M_UNITDATA.req (Port, frame_type, mac_action, destination_address,
source_address, mac_service_data_unit, user_priority, access_priority,
frame_check_sequence, canonical_format_indicator, vlan_classificatj
include_tag)

IDLE

/Interval == Yellow

&& C2_list.Num_entry ==
&& N_List.Num_entry <> 0
&& ( Port_State == Forward
|| (N_List.First_Entry.DA in ListOrgAdd) )

&& CalcTx(N_List.First_Entry.N_SDU.len) =< (S
=>

SETUP_N_REQ

M_UNITDATA.req (Port, frame_type, ma

source_address, mac_service~data_unj
frame_check_sequence, cakonical fofma
include_tag)

AW-CNH

10

IDLE

/Interval == Yellow

&& C2_list.Num_entry == %
— in Li )
(Start_Red-TCC.cv)

IDLE

11

IDLE

/Inteval =z Xellow C2Nist.Nym_entry == 0 && N_List.Num_entry ==
=>igp\ e

IDLE

12

IDLE

o

M_SNITPATA.req (Port, frame_type, mac_action, destination_address,

source’address, mac_service_data_unit, user_priority, access_priority,

frame_check_sequence, canonical_format_indicator, vlan_classification,
include_tag)

AW-CNH

13

IDLE

/Interval == ORANGE
&& C2_list.Num_entry ==
=>

ignore

IDLE

14

IDLE

/Interval == Red

&& C3_list.Num_entry <> 0

=>

SETUP_C3_REQ

M_UNITDATA.req (Port, frame_type, mac_action, destination_address,

source_address, mac_service_data_unit, user_priority, access_priority,

frame_check_sequence, canonical_format_indicator, vlan_classification,
include_tag)

AW-CNF
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Event
Current /Condition Next
# State =>Action State
/Interval == Red
&& C3_List.Num_entry ==
=>
15 | IDLE ignore IDLE
M_UNITDATA.cnf (Status)
=>
16 | AW-CNF | SETUP_CNF (Status) IDLE
MMAC_Reset_Ind (Port)
IDLE / RESET_ALL_LIST
17 | AW-CNF | Interval := GREEN \Q)LE
MMAC_Set_Period_Ind(Port, Period, Len) )
/Period == Green
IDLE / => IDLE /
18 | AW-CNF | Interval := Green /\ \KW- NF
MMAC_Set_Period_Ind(Port, Period, Len) AN L
/Period == Yellow
=>
IDLE / Interval := Yellow IDLE /
19 | AW-CNF | Start_Red := TCC.cv + Len AW-CNH
MMAC_Set_Period_Ind(Port Period, Le
/Period == Orange
IDLE / => IDLE /
20 | AW-CNF | Interval := Orange AW-CNH
MMAC_Set_Period Ind(Port iod,
/Per|od = Red
IDLE / IDLE /
21 | AW-CNF Interval = Re}l/\ AW-CNH
pe, mac ion, destination_address,
~data_unit,/user_priority,
ical_format_indicator, vlan_identifier)
rgAdd)
RT)
_id < Ox7F
- sirvite. data_unitrt_id > 0x8000))
IDLE / IDLE /
22 | A W-C/)QF AW-CNH
DATA\ind (Port, frame_type, mac_action, destination_address
s, mac_service_data_unit, user_priority,
_sequence, canonical_format_indicator, vlan_identifier)
ice_data_unit.LT == RT
&& (maC_service_data_unit.rt_id > Ox7F
&& mac_service_data_unit.rt_id < 0x8000))
IDLE/ => IDLE /
23 W-CNF | SETUP_CS3_IND (Port) AW-CNF
M_UNITDATA.ind (Port, frame_type, mac_action, destination_address,
source_address, mac_service_data_unit, user_priority,
frame_check_sequence, canonical_format_indicator, vlian_identifier)
/(Port_State == Forward
|| MRRT_Mode == TRUE
|| (destination_address in ListOrgAdd))
&& mac_service_data_unit.LT == RT
&& mac_service_data_unit.rt_id > Ox7FFF
&& mac_service_data_unit.rt_id < 0xC000
IDLE / => IDLE /
24 | AW-CNF | SETUP_C2_IND (Port) AW-CNF
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Event
Current ICondition Next
# State =>Action State

M_UNITDATA.ind (Port, frame_type, mac_action, destination_address,
source_address, mac_service_data_unit, user_priority,
frame_check_sequence, canonical_format_indicator, vlan_identifier)
/(Port_State == Forward

|| (destination_address in ListOrgAdd))

&& mac_service_data_unit.LT == RT

&& ( (mac_service_data_unit.rt_id >= 0x00

&& mac_service_data_unit.rt_id < 0x40)

|| (mac_service_data_unit.rt_id >= 0xFFOO

&& mac_service_data_unit.rt_id < 0xFF40)

IDLE /[ => IDILE /
25 | AW-CNF | SETUP_S_IND (Port) TN AW-CNH
M_UNITDATA.ind (Port, frame_type, mac_action, destination_addyess,
source_address, mac_service_data_unit, user_priority,
frame_check_sequence, canonical_format_indicator, vlan_ideftifier)
/(Port_State == Forward

|| (destination_address in ListOrgAdd))

&& ( (mac_service_data_unit.LT == RT

&& mac_service_data_unit.rt_id >= 0x40
&& mac_service_data_unit.rt_id < 0x80)

|| (mac_service_data_unit.LT == RT

&& mac_service_data_unit.rt_id >= 0xC000
&& mac_service_data_unit.rt_id < 0xFF00)
|| (mac_service_data_unit.LT == RT

&& mac_service_data_unit.rt_id >= OxFF
&& mac_service_data_unit.rt_id <= OXEREF)
|| mac_service_data_unit.IKT <>\RT

%

IDLE / => IDLE /
26 | AW-CNF | SETUP_N_IND (Port) AW-CNH
M_UNITDATA.ind (Port, frame_type, m tion)\destination_address,
source_address, mac_service_da ity;’\usex_ppriority,

/(Port__State
&& mac__

IDLE / IDLE /
27 | A AW-CNH

4.11.2.

All fun rized in Table 190.
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Table 190 — MMAC function table

Function name Operations

SETUP_N_REQ mac_service_data_unit := N_List.First_Entry.DLSDU
source_address := N_List.First_Entry.SA
destination_address := N_List.First_Entry.DA
user_priority := N_List.First_Entry.VLANPrio
access_priority := N_List.First_Entry.VLANPrio
canonical_format_indicator := 1

vlan_classification := N_List.First_Entry.VLANID
calculate frame_check_sequence

Service := N

SETUP_C2_REQ mac_service_data_unit := C2_List.First_Entry.DLSDU
source_address := C2_List.First_Entry.SA

destination_address := C2_List.First_Entry.DA
user_priority := C2_List.First_Entry.VLANPrio
access_priority := C2_List.First_Entry.VLANPRo
canonical_format_indicator := 1
vlan_classification := C2_List.First_Entry™/(LA

SETUP_C3_REQ mac_service_data_unit := C

calculate frame_check_sequence
Service := C2 )

h

SETUP_N_IND (Po FW_Ny List.Insert()
_ ist. _BatryvFunction := N

t_Entry.D_Port := NIL

_ ist.Last_Entry.DA := destination address
_N_List.Last_Entry.SA := source address
_N_List.Last_Entry.VLANPrio := user_priority

FW_N_List.Last_Entry.VLANID := vlan_identifier

FW_N_List.Last_Entry.LT := frame_type

FW_N_List.Last_Entry.DLSDU := mac_service_data_unit

EVW N list Num entryt++

SETUP_S_IND (Port) FW_S_List.Insert()

FW_S_List.Last_Entry.Function := S
FW_S_List.First_Entry.CREP := NIL
FW_S_List.Last_Entry.S_Port := Port
FW_S_List.Last_Entry.D_Port := NIL
FW_S_List.Last_Entry.TStamp := GetRcvTimeStamp (Port)
FW_S_List.Last_Entry.LD_Status := GetLineDelayStatus (Port)
FW_S_List.Last_Entry.DA := destination address
FW_S_List.Last_Entry.SA := source address
FW_S_List.Last_Entry.VLANPrio := user_priority
FW_S_List.Last_Entry.VLANID := vlan_identifier
FW_S_List.Last_Entry.LT := frame_type
FW_S_List.Last_Entry.DLSDU := mac_service_data_unit
FW_S_List.Num_entry++
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Function name Operations

SETUP_C2_IND (Port) FW_C2_List.Insert()

FW_C2_List.Last_Entry.Function := C2
FW_C2_List.First_Entry.CREP := NIL
FW_C2_List.Last_Entry.S_Port := Port
FW_C2_List.Last_Entry.D_Port := NIL
FW_C2_List.Last_Entry.TStamp := GetRcvTimeStamp (Port)
FW_C2_List.Last_Entry.DA := destination address
FW_C2_List.Last_Entry.SA := source address
FW_C2_List.Last_Entry.VLANPrio := user_priority

FW_C2 List.Last Entry.VLANID := vlan_identifier
FW_C2_List.Last_Entry.LT := frame_type
FW_C2_List.Last_Entry.DLSDU := mac_service_data_unj
FW_C2_List.Num_entry++ A (\

SETUP_C3_IND (Port) FW_C3_List.Insert()
FW_C3_List.Last_Entry.Function := C3
FW_C3_List.First_Entry.CREP := NIL

FW_C3_List.Last_Entry.S_Port := Port
FW_C3_List.Last_Entry.D_Port := NIL

SETUP_CNF (Status)

.R&tamp := GetSndTimeStamp (Port)
.Status := Status

RESET_ALL_ |3T\ wList.Num_entry »0) SETUP_CNF (RESET)
hilex(C2_List.Num_entry = 0) SETUP_CNF (RESET)
\ ile (C3_List.Num_entry = 0) SETUP_CNF (RESET)
N

MRRT_Mode TRUE if bumpless media redundancy is activated

%

4.12 |IP suite
4.12.1 Overview

The utilization of the RFC 768 (UDP), RFC 791 (IP), RFC 792 (ICMP), RFC 826 (ARP),
RFC 1112 (IP Multicasting), RFC 2474 (IP Extensions) standards are defined for this
specification. It includes definitions for UDP ports and IP multicast addresses and utilization
of IP header fields for RT_CLASS_UDP.

4.12.2 IP/UDP syntax description
4.12.2.1 DLPDU abstract syntax reference
The DLPDU abstract syntax from 4.1.1 shall be applied.

4.12.2.2 IP/UDP APDU abstract syntax

Table 191 defines the abstract syntax of the Application Layer PDUs referred to as APDUs.
The defined order of octets shall be used to convey the APDUs. The APDUs of Table 191
shall represent the content of the DLSDU in Table 4.
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Table 191 — IP/UDP APDU syntax

APDU name APDU structure

ICMP-PDU IPHeader @, ICMPHeader, Data*

@ The value of IPHeader.IP_Protocol shall be set to 1 to indicate ICMP.

Table 192 defines structures for substitutions of elements of the APDU structures shown in
Table 191.

rable 192 —IPTUDP substitutions

Substifution name Structure

IPHeadr

IP_DstIPAddress, [IP_Options] b
The encoding of the fields shall be according to RFRL

ICMPHegader ICMP_Type, ICMP_Code, ICMP_ HeaderChecksum

a For UDP-RTC-PDU and UDP-RTA-PDU fragmentation sh
b The fleld IP_Options shall be omitted for UDP-R

UDPHepder UDP_SrcPort, UDP_DstPort, UDP DataLe% /L@\Q\\ks{m \

€ The UDP_Checksum should be set to zero for
It is nof required for the receiver to check the UD

ance.

4.12.3 IP/UDP transfer syntax
4.12.3.1 Coding se
4.12.3.1.1 Coding se
4.12.3.1.1.1 Cd
The epcoding of thef

4.12.3.1.1.2 Coding of
The ehcoding o

4.12.3.1A41.
The ehcodi

4.12.3.1.2,Coding
4.12.3.1°21 Coding of the field UDP_DataLength
The encoding of the fields shall be according to RFC 768.

4.12.3.1.2.2 Coding of the field UDP_Checksum
The encoding of the fields shall be according to RFC 768.

4.12.3.1.2.3 Coding of the field UDP_SrcPort

The encoding of the fields shall be according to RFC 768. Defined values are shown in
Table 193.
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Table 193 — UDP_SrcPort

Value
(hexadecimal)

Meaning

Usage

0x8892 IANA_PNIO_UDP_UNICAST_PORT UDP-RTC-PDU and UDP-RTA-PDU
0x8893 IANA_PNIO_UDP_MULTICAST_PORT Reserved
0x8894 IANA_PNIO_EPM_PORT NDREPMapLookupReq or

NDREPMapLookupFreeReq

4.12.3.1.2.4 Coding of the field UDP_DstPort

The gncoding of the fields shall be according to RFC 768. Defined v
Table|194.

Table 194 — UDP_DstPort

s are sha

wn in

NN
ONERD

Value Meaning
(hexadecimal)
0x8892 IANA_PNIO_UDP_UNICAST_PORT 4 UBP\Q C-RRU and\ts{DP RTA-PDU
0x8893 IANA_PNIO_UDP_MULTICAST PORT \R\\swe}\
PWupReq or
0x8894 IANA_PNIO_EPM_PORT DR MapLookupFreeReq, also
(\ ossibleMgr each RPC call
\J
4.12.3.1.3 Coding section related to |

4.12.3.1.3.1 Coding of the field IP_
The ehcoding of the fields Shall b cordi RFC.791, RFC 1112, and RFC 2365. D
valueg ar shown in Table 195 Tab

efined

Takle 495 - DstIPAddress
IP address < ya%e < \/ Meaning
224.0.0.34 @%e\\/\ @Q\EWULHCASUP_ADDRESS_FOR_DlSCOVERY
tbd ¢ \(site \'""\[SITE)MULTICAST_IP_ADDRESS_FOR_DISCOVERY

/\T%Wltmast DstIPAddress according to RFC 2365

MuI ed Multicast | Associated Usage
P addre M C address FramelD
230000 N
< not used
239:92:247.255
239.192.248.0 01-00-5E-40-F8-00 0XF800 Used for multicast communication relations in
' ’ ' conjunction with RT_CLASS_UDP
239.192.248.1 01-00-5E-40-F8-01 0xF801 . L . .
= _ = Used for multicast communication relations in
239.192.251.254 | 01-00-5E-40-FB-FE OxFBFE | coniunction with RT_CLASS_UDP
239.192.251 255 01-00-5E-40-FB-FF OXFBFF Used for multicast communication relations in

conjunction with RT_CLASS_UDP

239.193.252.0

239.255.255.255

not used

4.12.3.1.3.2 Coding of the field IP_VersionlHL
The encoding of the fields shall be according to RFC 791.
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4.12.3.1.3.3 Coding of the field IP_TypeOfService

The encoding of the fields shall be according to RFC 791 and RFC 2474.

4.12.3.1.3.4 Coding of the field IP_TotalLength
The encoding of the fields shall be according to RFC 791.

4.12.3.1.3.5 Coding of the field IP_ldentification
The encoding of the fields shall be according to RFC 791.

4.12.3.1.3.6 Coding of the field IP_Flags_FragOffset
The e'\nnrﬁng of the fialds shall he Q{‘f‘ﬁl“f‘“hg to-REC 791

4.12.3.1.3.7 Coding of the field IP_TTL
The epcoding of the fields shall be according to RFC 791.

4.12.3.1.3.8 Coding of the field IP_Protocol
The epcoding of the fields shall be according to RFC 791.

4.12.3.1.3.9 Coding of the field IP_HeaderChecksum
The epcoding of the fields shall be according to RFC

4.12.3.1.3.10 Coding of the field IP_SrcIPAddres
The e i

4.12.3.1.3.
The e

4.13 |Domain name system

The ufilization of the RF
usagel and the content

4.14 |Dynamic

es the

cludes

2863
(MAU
MIBs.

Coding of the field enterprise number as PNIO MIB identifier. The value shall be according to

the Table 197.

Table 197 — Enterprise number

Value Meanin
(decimal) 9
24 686 Enterprise number for PNIO MIB

4.15.3 LLDP EXT MIB

LLDP-EXT-PNO-MIB DEFINITIONS ::= BEGIN

IMPORTS
SnmpAdminString FROM SNMP-FRAMEWORK-MIB
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Unsigned32,

MODULE-IDENTITY,

OBJECT-TYPE FROM SNMPv2-SMI
MacAddress,

DisplayString,

TruthvValue FROM SNMPv2-TC
MODULE -COMPLIANCE,

OBJECT-GROUP FROM SNMPv2-CONF
lldpExtensions,

lldpRemTimeMark,

lldpRemLocalPortNum,

lldpRemIndex,

lldpPortConfigEntry,

lldpLocPortNum FROM LLDP-MIB;

11dpXPnoMIB MODULE-IDENTITY
LAST-UPDATED "2006030900002" -- March 9, 2006
ORGANIZATION "PROFIBUS International (PNO)"
CONTACT-INFO "

URL: http://www.profibus.com

elllal 1 1NT0WPIrOL1IDUS . COM

Postal: Haid-und-Neu-Strasse 7
D-76131 Karlsruhe

Tel: ++49 721 9658 - 590

DESFRIPTION "
The LLDP Management Information Base extensiy
PROFINET organizationally defined discover

Copyright (C) PROFIBUS Nutzerorganisation
"

REV[SION "2006123000002" -- December 30, 2006

DESFRIPTION "initial version"

-- OUI for PNO 3791 (00-0E-CF)
::=] { 11dpExtensions 3791 }

11dpXPnpObjects OBJECT

-- LLDP| PNO extension MIB groups

11dpXPnpConfig OBJECT 1}
lldpXPnpLocalData OBJECT 2}
lldpXPnpRemoteData OBJECT 3}

11dpXPnpConfigTable
SYN[AX
MAX}|ACCESS
STA[US
DESFRIPTION

BJECT-TYPE
dpXPnoConfigEntry
not-accessible

current
"

11dpXPn
SYN
MAX
STA
DES
LLDP configuration information that controls the
transmission of PNO organizationally defined TLVs
on LLDP transmission capable ports.

This configuration object augments the
lldpPortConfigEntry of the LLDP-MIB, therefore it

is only present along with the port configuration
defined by the associated lldpPortConfigEntry entry.

Each active 1lldpXPnoConfigEntry must be restored

from non-volatile storage (along with the corresponding
lldpPortConfigEntry) after a re-initialization of the
management system.

"

AUGMENTS { lldpPortConfigEntry}
:= { 1ldpXPnoConfigTable 1 }

LldpXPnoConfigEntry ::= SEQUENCE {
11dpXPnoConfigSPDTxEnable TruthValue,
lldpXPnoConfigPortStatusTxEnable TruthValue,
lldpXPnoConfigAliasTxEnable TruthvValue,
11ldpXPnoConfigMrpTxEnable TruthvValue,
l1ldpXPnoConfigPtcpTxEnable TruthValue

}

1ldpXPnoConfigSPDTxEnable OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION "

The 1ldpXPnoConfigSPDTxEnable, which is defined as

a truth value and configured by the network management,
determines whether the PNO organizationally defined
signal propagation delay TLV transmission is allowed on
a given LLDP transmission capable port.
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DEFVAL
:= { 1ldpXPnoConfigEntry 1

lldpXPnoConfigPortStatusTxEnable

}

- 261 -

The signal propagation delay is composed of the port
transmission delay, the port receiving delay and the line
delay. These values can't be transmitted independently of
each other.

The value of this object must be restored from non-volatile
storage after a re-initialization of the management system.

"

{ true }

OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION "
The lldpXPnoConfigPortStatusTxEnable, which is defined as
a truth value and configured by the network management,
determines whether the PNO organizationally defined
KITPpOrt Catl T CLrallSTL 1O T allowed OIl a glVell
LLDP transmission capable port.
The value of this object must be restored from non-
storage after a re-initialization of the managemepm
"
{ true }

DEFJVAL
: XPnoConfigEntry 2
1ldp fig Y

11dpXPnpConfigAliasTxEnable
SYN[AX
MAX}|ACCESS
STA[US
DESFRIPTION

DEFVAL
::=| { 11dpXPnoConfigEntry 3

11dpXPnpConfigMrpTxEnable
SYN[AX
MAX|ACCESS
STA[US
DESFRIPTION

DEFJAL
: { 1ldpXPnoConfj

11dpXPnpConfigPtcpTXENR
SYN[AX
MAX|ACCESS
STA[US
DESFRIPTAON

}

}

OBJECT-TYPE
TruthValue
read-write
current
"
The 1lldpXPnoConfigAliasTxEnable,
a truth value and configured b

alias TLV (chassisId)
LLDP transmission capable

The value of this obje
storage af

"

{ true

OBJECT-TYPE

TruthValye
read-wrife
current

which is defined as
by the network management,
organizationally defined

bject must be restored from non-volatile
-initialization of the management system.

TruthValue
ead-write

The 1lldpXPnoConfigPtcpTxEnable, which is defined as

a truth value and configured by the network management,
determines whether the PNO organizationally defined
PTCP TLV transmission is allowed on a given

LLDP transmission capable port.

The value of this object must be restored from non-volatile
storage after a re-initialization of the management system.

lldpXPnoLocTable
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

:= { lldpXPnoLocalData 1 }

lldpXPnoLocEntry
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

OBJECT-TYPE

SEQUENCE OF LldpXPnoLocEntry

not-accessible

current

"
This table contains one row per port for PNO
organizationally defined LLDP extension on the
local system known to this agent.

"

OBJECT-TYPE
LldpXPnoLocEntry
not-accessible
current
"
Additional information about a particular port
component .

This object is indexed by the lldpLocPortNum
of the LLDP-MIB, therefore it is only present
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INDEX
::= { lldpXPnoLocTable 1 }

LldpXPnoLocEntry ::=
lldpXPnoLocLPDValue
lldpXPnoLocPortTxDValue
lldpXPnoLocPortRxDValue
lldpXPnoLocPortStatusRT2
lldpXPnoLocPortStatusRT3
lldpXPnoLocPortNoS
lldpXPnoLocPortMrpUuId
lldpXPnoLocPortMrrtStatus
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along with the port entry defined by the
associated lldpLocPortEntry entry.

Each active lldpXPnoLocEntry must be restored
from non-volatile storage (along with the
corresponding lldpLocPortEntry) after a
re-initialization of the management system.

{ lldpLocPortNum }

SEQUENCE {

Unsigned32,
Unsigned32,
Unsigned32,

INTEGER,

INTEGER,
DisplayString,
OCTET STRING,

INTEGER,

11 PITOLOCPOICPCCPMaster

lldpXPnoLocPortPtcpSubdomainUUID OCTET STRING,

1ldpXPnoLocPortPtcpIRDatalUUID
l1ldpXPnoLocPortModeRT3
lldpXPnoLocPortPeriodLength
lldpXPnoLocPortPeriodvalidity
lldpXPnoLocPortRedOffset
lldpXPnoLocPortRedValidity
lldpXPnoLocPortOrangeOffset
lldpXPnoLocPortOrangeValidity
lldpXPnoLocPortGreenOffset
lldpXPnoLocPortGreenValidity

}

11dpXPnpLocLPDValue
SYN[AX
UNI[S
MAX}|ACCESS
STA[US
DESFRIPTION

DEF|VAL
::=| { l1ldpXPnoLocEntry 1 }

1ldpXPnpLocPortTxDValue
SYN[AX
UNI[S
MAX}|ACCESS
STA[US
DESFRIPTION

DEF[VAL

1ldpXPnpLogbors
SYN['A.
UNI[S
MAX}|ACCESS
STA[US
DESFRIPTION

MaCAOOTL &

OCTET STRING,
INTEGER,
Unsigned32,
TruthValue,
Unsigned32,
TruthValue,
Unsigned32,
TruthValue,
Unsigned32,
TruthValue

OBJECT-TYPE
Unsigned32
nngn
read-only
current

ch was measured by the local
sorresponding port.

Accomplish the measurement or does not
ch a measurement.

OBJECT-TYPE
Unsigned32
nngn
read-only
current
"
This integer value represents the PortRxDelay
in nanoseconds which was measured by the local
system on the corresponding port.

2 2 £ el i L el

DEFVAL
::= { lldpXPnoLocEntry 3 }

lldpXPnoLocPortStatusRT2
SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

::= { lldpXPnoLocEntry 4 }

could not accomplish the measurement or does not
support such a measurement.

{ o}

OBJECT-TYPE
INTEGER
off (0),
configured (1)
running (2)

read-only

current
"
This value represents the status of the corresponding
port of the local system according to RT class 2.

A value of off(0) means that there isn't any RT2
capability available for this port. When the port is
configured for RT2 mode, but the mode isn't active yet
the value will be configured(l). If the RT2 mode is
configured for this port and the mode is active, the

value will be running(2) .
"
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lldpXPnoLocPortStatusRT3 OBJECT-TYPE
SYNTAX INTEGER
off (0),
configured (1)
up (2),
down (3),
running (4)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION "
This value represents the status of the corresponding
port of the local system according to RT class 3.
A value of off(0) means that there isn't any RT3
capability available for this port. When the port is
configured for RT3 mode, but the mode isn't active yet
the value will be configured(1).
When the port is ready for transmission and reception
OL KT CrarlrTIcC, ciie pPort cdtu wlll De TUlllllgta) .
"
::=| { 1ldpXPnoLocEntry 5 }
lldpXPnpLocPortNoS OBJECT-TYPE
SYN[AX DisplayString
MAX}ACCESS read-only
STA[US current
DESFRIPTION "
The local PROFINET NameofStation. If the |t
configured yet, the value of this object
MAC address of the device as a string.
"
:=| { 11dpXPnoLocEntry 6 }
1ldpXPnpLocPortMrpUuld OBJECT-TYPE
SYN[AX OCTET STRING (SIZE (16))
MAX[FACCESS read-only
STA[US current
DESFRIPTION "
to. If the
must be N
"
::=| { 11dpXPnoLocEntry 7 }
lldpXPnpLocPortMrrtStatus OBJECT-TYPE
SYN[AX INTEGER {

off (0),
configured

MAX|ACCESS
STA[US
DESFRIPTION

7 indicates that MRRT is configured
When MRRT is active on the port, the value

1ldpXPnpLocPorth

SYN[AX

MAX[ACQ read-only

STA[U current

DESFRIPTIN "
N The interface MAC address of the PTCP sync master device
of the PTCP subdomain. If unknown it shall be set to zero.

"

{ 114pXPHioLoCED

11dpXPnpLdcPortPtcpSubdomainUUID OBJECT-TYPE

SYNJAX OCTET STRING (SIZE (16))
MAX = et

STATUS current

DESCRIPTION "

The UUID of the PTCP subdomain to which this port belongs

to. If the port doesn't belong to a PTCP subdomain or the subdomain
is invalid or unknown the value of this object must be

NIL ('0000000000000000") .

:= { lldpXPnoLocEntry 10 }

lldpXPnoLocPortPtcpIRDataUUID OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (16)
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The UUID of the IR data domain to which this port belongs

to. If the port doesn't belong to a IR data domain or the domain
is invalid or unknown the value of this object must be

NIL ('0000000000000000") .

:= { lldpXPnoLocEntry 11 }

lldpXPnoLocPortModeRT3 OBJECT-TYPE
SYNTAX INTEGER

standard (1)
optimized(0)
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MAX-ACCESS
STATUS
DESCRIPTION

::= { lldpXPnoLocEntry 12 }

lldpXPnoLocPortPeriodLength
SYNTAX
UNITS
MAX-ACCESS
STATUS
DESCRIPTION
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read-only
current
"
The mode in which the RT3 status is given. If the object is
in standard mode all five values of RT3 status are valid, else only

OBJECT-TYPE
Unsigned32 (31250..4000000)
nngn
read-only
current
"
This integer value represents the duration of a cycle
in nanoseconds on the corresponding port.
The value shall be a multiply of 31250 nanoseconds.

:=[{ IICPXPNOLOCEICT T3 |

lldpXPnpLocPortPeriodvalidity
SYN[AX
MAX|ACCESS
STA[US
DESFRIPTION

::=| { 1ldpXPnoLocEntry 14 }

lldpXPnpLocPortRedOffset
SYN[AX
UNI[S
MAX}|ACCESS
STA[US
DESFRIPTION

::=| { 1l1dpXPnoLocEntry 15 }

lldpXPnpLocPortRedValidity
SYN[AX
MAX}|ACCESS
STA[US
DESFRIPTION

:=| { 11dpXPnoLocEntry

1ldpXPnpLocPortOrange, set
SYN[AX
UNI[S
MAX}|ACCESS
STA[US
DESFRIPTION

11ldpXPnpLogPorsQragge
SYN[A.
MAX}ACCE
STA[US
DESFRIPTION

:=| (\IldpXPnoLocEntry 18 }

OBJECT-TYPE

TruthValue
read-only
current

valid or not.

"

OBJECT-TYPE

Unsigned32
nngn
read-only
current

(0..3999999)

This integer value repre
of the cycle of the re

~YCLASS_3 period
corresponding port
e cycPe in nanoseconds.

OBJECT-TYPE
TruthValue

read-onl

current

icates whether the value of
e according table entry is

value represents the begin of the RT_CLASS_2 period
of the receive direction on the corresponding port
relative to the begin of the cycle in nanoseconds.

OBJECT-TYPE
TruthValue
read-only
current
"
The value of this object indicates whether the value of
lldpXPnoLocPortOrangeOffset of the according table entry is

valid or not.
"

lldpXPnoLocPortGreenOffset
SYNTAX
UNITS
MAX-ACCESS
STATUS
DESCRIPTION

:= { lldpXPnoLocEntry 19 }

lldpXPnoLocPortGreenValidity
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

::= { lldpXPnoLocEntry 20 }

OBJECT-TYPE
Unsigned32 (0..3999999)
nngn
read-only
current
"
This integer value represents the begin of the unrestricted period
of the cycle of the receive direction on the corresponding port

as an offset relative to the begin of the cycle in nanoseconds.
"

OBJECT-TYPE
TruthValue
read-only
current
"
The value of this object indicates whether the value of
lldpXPnoLocPortGreenOffset of the according table entry is
valid or not.
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lldpXPnoRemTable OBJECT-TYPE
SYNTAX SEQUENCE OF LldpXPnoRemEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "

This table contains one or more rows per physical network
connection known to this agent. The agent may wish to
ensure that only one lldpXPnoRemEntry is present for

each local port, or it may choose to maintain multiple
lldpXPnoRemEntries for the same local port.

"

:= { lldpXPnoRemoteData 1 }

lldpXPnoRemEntry OBJECT-TYPE
SYNTAX LldpXPnoRemEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "

Each entry represents the received information of the

OMMUNICat o0 PartlNer Ol CHIS phnysicarl CONNECTIOoN.

The entries feature multiple indices from the
lldpRemEntry of the LLDP-MIB, therefore it is
only present along with the description defined
by the associated l1ldpRemEntry entry.
"
INDEX { lldpRemTimeMark, lldpRemLocalPortNum, 1l1ldp
: { 1lldpXPnoRemTable 1 }

LldpXPnpRemEntry ::= SEQUENCE {
1ldpXPnoRemLPDValue Unsigned32,
1ldpXPnoRemPortTxDValue Unsigned32,
lldpXPnoRemPortRxDValue Unsigned32,
lldpXPnoRemPortStatusRT2 INTEGER,
lldpXPnoRemPortStatusRT3 INTEGER,
lldpXPnoRemPortNoS DisplayString,
lldpXPnoRemPortMrpUuld OCTET STRING,
lldpXPnoRemPortMrrtStatus INTEGER,
lldpXPnoRemPortPtcpMaster MacAddress,

lldpXPnoRemPortPtcpSubdomainUUID OCTET STRING,
1ldpXPnoRemPortPtcpIRDatalUUID OCTET STRING
lldpXPnoRemPortModeRT3 INTEGER
lldpXPnoRemPortPeriodLength Unsigned32,
lldpXPnoRemPortPeriodvalidity TruthValue,

lldpXPnoRemPortRedOffset Unsigned32,

lldpXPnoRemPortRedValidity Truthval
lldpXPnoRemPortOrangeOffset Unsigned}
lldpXPnoRemPortOrangeValidity Truthval

lldpXPnoRemPortGreenOffset
lldpXPnoRemPortGreenValidit

}

11dpXPnpRemLPDValue
SYN[AX
UNI[S
MAX|ACCESS
STA[US
DESFRIPTION
glue represents the line propagation
econds which was measured by the remote
corresponding port.

zero shall be used if the remote system either
sould not accomplish the measurement or does not support
¢h a measurement.

11dpXPnpRewm OBJECT-TYPE

SYN[FAX Unsigned32
UNI[S "ns"
MAX}ACCESS read-only
STA[US current

"

DESFRIPTION
This integer value represents the PortTxDelay in
nanoseconds which was measured by the remote
system on the corresponding port.

A value of zero shall be used if the remote system either
could not accomplish the measurement or does not support
such a measurement.

"

::= { lldpXPnoRemEntry 2 }

lldpXPnoRemPortRxDValue OBJECT-TYPE
SYNTAX Unsigned32
UNITS "ns"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

This integer value represents the PortRxDelay in
nanoseconds which was measured by the remote
system on the corresponding port.

A value of zero shall be used if the remote system either
could not accomplish the measurement or does not support
such a measurement.

"

:= { lldpXPnoRemEntry 3 }

lldpXPnoRemPortStatusRT2 OBJECT-TYPE
SYNTAX INTEGER
off (0),

configured (1)
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running (2)

}
MAX-ACCESS read-only
STATUS current
DESCRIPTION "
This value represents the status of the corresponding
port of the remote system according to RT class 2.
A value of off(0) means that there isn't any RT2
capability available for this port. When the port is
configured for RT2 mode, but the mode isn't active yet
the value will be configured(l). If the RT2 mode is
configured for this port and the mode is active, the
value will be running(2) .
"
:= { lldpXPnoRemEntry 4 }
lldpXPnoRemPortStatusRT3 OBJECT-TYPE
SYNTAX INTEGER
off (0),
Ol Iguredatly],
up(2),
down (3),
running (4)
}
MAX}ACCESS read-only
STA[US current
DESFRIPTION "
This value represents the status of the correshonding
port of the remote system according to R
A value of off(0) means that there isn't
capability available for this port.
configured for RT3 mode, but the mdde is
the value will be configured(1).
When the port is ready for tra
of RT3 traffic, the port stag
"
:=| { 1ldpXPnoRemEntry 5 }
lldpXPnpRemPortNoS OBJECT-TYPE
SYN[AX DisplayString
MAX[ACCESS read-ondy
STA[US current

DESFRIPTION "
The PROFINET ' <" partner. If the
station isn i X the value of this object
’avice as a string.

:=| { 11dpXPnoRemEntry 6 }

1ldpXPnpRemPortMrpUuld
SYN[AX
MAX}|ACCESS
STA[US
DESFRIPTION
domain to which the corresponding port
g belongs to. If the port doesn't belong
he value must be NIL ('0000000000000000") .

::=| { 11dpXPnoRemEnt

l1ldpXPnpRemPortMrrtS
SYN[AX

(2)

MAX[ACQ read-only

STA[U current

DESFRIPTIN "

This object reports the status of the MRRT entity of the
corresponding port.

A value of off(0) means that there isn't any MRRT
capability available for this port or it is switched off.
The value configured(l) indicates that MRRT is configured
for the port. When MRRT is active on the port, the value

TN

24
"

:= { lldpXPnoRemEntry 8 }

lldpXPnoRemPortPtcpMaster OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The interface MAC address of the PTCP sync master device
of the PTCP subdomain. If unknown it shall be set to zero.

"

:= { lldpXPnoRemEntry 9 }

lldpXPnoRemPortPtcpSubdomainUUID OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (16)
MAX-ACCESS read-only

STATUS current
DESCRIPTION "

The UUID of the PTCP subdomain to which this port belongs

to. If the port doesn't belong to a PTCP subdomain or the subdomain
is invalid or unknown the value of this object must be

NIL ('0000000000000000") .

:= { lldpXPnoRemEntry 10 }

lldpXPnoRemPortPtcpIRDataUUID OBJECT-TYPE


https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158

-6-10 © IEC:2007(E)

SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

{ 1ldpXPnoRemEntry 11 }

lldpXPnoRemPortModeRT3
SYNTAX

MAX-ACCESS
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OCTET STRING (SIZE (16))
read-only
current
"
The UUID of the IR data domain to which this port belongs
to. If the port doesn't belong to a IR data domain or the domain
is invalid or unknown the value of this object must be
NIL ('0000000000000000") .

"
OBJECT-TYPE
INTEGER

standard (1),
optimized(0)

read-only

STATUS current
DESCRIPTION "
e mode 1II WITICII TIIe KT Catlu 1 glvell. 1L tile ODJeCt 1
in standard mode all five values of RT3 status are val# lse only

11dpXPn
SYN
UNI
MAX
STA
DES

11dpXPn
SYN;
MAX
STA
DES

11dpXPn
SYN
UNI
MAX
STA
DES

11dpXPn
SYN
MAX
STA
DES

11dpXPn
SYN;
UNI
MAX
STA

{ 1lldpXPnoRemEntry 12 }

RemPortPeriodLength
FAX

rs

FACCESS

rus

CRIPTION

{ 1lldpXPnoRemEntry 13 }

RemPortPeriodValidity
FAX

FACCESS

rus

[RIPTION

{ 1lldpXPnoRemEntry 14 }

pRemPortRedOffset
FAX

r's

FACCESS

rus

[RIPTION

{ 1ldpXPnoRemEnt

RemPortRedVa
FAX
FACCESS
rus
CRIPTION

RemPortOrangeQffset,
FAX
rs
| AGCESS

rus

DES

OBJECT-TYPE

Unsigned32 (31250..4000000)
nngn
read-only

current
"

"

OBJECT-TYPE

TruthValue
read-onl
current

epresents the begin of the RT_CLASS_3 period
¢ receive direction on the corresponding port
ive to the begin of the cycle in nanoseconds.

read-only
urrent

We value of this object indicates whether the value of
lldpXPnoRemPortRedOffset of the according table entry is
valid or not.

"

OBJECT-TYPE
Unsigned32 (0..3999999)

nngn

read-only

current

{ 1ldpXPnoRemEntry 17 }

lldpXPnoRemPortOrangeValidity
SYNTAX

MAX

-ACCESS

STATUS

DES

CRIPTION

{ 1ldpXPnoRemEntry 18 }

lldpXPnoRemPortGreenOffset
SYNTAX
UNITS

MAX

-ACCESS

STATUS

DES

CRIPTION

This integer value represents the begin of the RT_CLASS_2 period
of the cycle of the receive direction on the corresponding port

as an offset relative to the begin of the cycle in nanoseconds.
"

OBJECT-TYPE
TruthValue
read-only
current
"
The value of this object indicates whether the value of
lldpXPnoRemPortOrangeOffset of the according table entry is

valid or not.
"

OBJECT-TYPE
Unsigned32 (0..3999999)
nngn
read-only
current
"
This integer value represents the begin of the unrestricted period
of the cycle of the receive direction on the corresponding port
as an offset relative to the begin of the cycle in nanoseconds.
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:= { 1lldpXPnoRemEntry 19 }

lldpXPnoRemPortGreenValidity OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The value of this object indicates whether the value of
lldpXPnoRemPortGreenOffset of the according table entry is
valid or not.

:= { lldpXPnoRemEntry 20 }

lldpXPnoConformance OBJECT IDENTIFIER ::= { 1ldpXPnoMIB 2 }
lldpXPnoCompliances OBJECT IDENTIFIER { lldpXPnoConformance 1 }
11dpXPnpGroup OUBUECT IDENTIFIER { I TOPXFHOCONLOrmance T

-- compjiance statements

lldpXPnpCompliance MODULE-COMPLIANCE
STA[US current
DESFRIPTION "

The compliance statement for SNMP entities whicY

implement the PNO organizationally defined LLDP

extension MIB.

"

MODPLE -- compliant to this module
MANDATORY-GROUPS { 1ldpXPnoConfigGroup, lldpXPnoLocGro
GROUP 1ldpXPnoMrpGroup

DES|ICRIPTION "Required if the system provides
GROUP 11ldpXPnoPtcpGroup

DESICRIPTION
::=| { 1ldpXPnoCompliances 1 }

-- MIB proupings

11dpXPnpConfigGroup OBJECT-GROUBP

OBJECTS

STA[US
DESFRIPTION

x/agents which implement the PNO
LDP extension, because the information

::=| { 11dpxPnoGypb

11ldpXPnpLocGroup
OBJECTS

dpXPnoLocPortModeRT3,
dpXPnoLocPortPeriodLength,
lldpXPnoLocPortPeriodvalidity,
lldpXPnoLocPortRedOffset,
lldpXPnoLocPortRedvalidity,
lldpXPnoLocPortOrangeOffset,
lldpXPnoLocPortOrangeValidity,
lldpXPnoLocPortGreenOffset,
lldpXPnoLocPortGreenValidity

STA[US current
DESFRIPIION "

Sl E — el L EREIRN e s a

= =)
PNO organizationally defined LLDP extension implementation behavior.

This group is mandatory for agents which implement the PNO
organizationally defined LLDP extension, because the information
about the signal propagation delay is necessary to configure
PROFINET domains.

:= { 1lldpXPnoGroups 2 }

1ldpXPnoRemGroup OBJECT-GROUP

OBJECTS { lldpXPnoRemLPDValue,
lldpXPnoRemPortTxDValue,
lldpXPnoRemPortRxDValue,
lldpXPnoRemPortStatusRT2,
lldpXPnoRemPortStatusRT3,
1lldpXPnoRemPortNoS,
lldpXPnoRemPortModeRT3,
lldpXPnoRemPortPeriodLength,
lldpXPnoRemPortPeriodvalidity,
lldpXPnoRemPortRedOffset,
lldpXPnoRemPortRedvValidity,
lldpXPnoRemPortOrangeOffset,
lldpXPnoRemPortOrangeValidity,
lldpXPnoRemPortGreenOffset,
lldpXPnoRemPortGreenValidity
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STATUS current

DES

11dpXPn
OBJ

STA
DES

11dpXPn
OBJ

STA
DES

END

4.15.4 PNIO MIB

NOTE
4.16
4.16.1

CRIPTION "
The collection of objects which are used to configure the
PNO organizationally defined LLDP extension implementation behavior.

This group is mandatory for agents which implement the PNO
organizationally defined LLDP extension, because the information
about the signal propagation delay is necessary to configure
PROFINET domains.

"

{ 11dpXPnoGroups 3 }

oMrpGroup OBJECT-GROUP

ECTS { 1ldpXPnoConfigMrpTxEnable,
lldpXPnoLocPortMrpUuld,
lldpXPnoLocPortMrrtStatus,
lldpXPnoRemPortMrpUuId,
lldpXPnoRemPortMrrtStatus

TUS current

F KIPTIUN
The collection of objects which are used to configure

organizationally defined LLDP extension, becaus
about the signal propagation delay is necessa
PROFINET domains.

"

{ 11dpXPnoGroups 4 }

pPtcpGroup OBJECT-GROUP
ECTS { 1ldpXPnoConfigPtcpTxEnable,
lldpXPnoLocPortPtcpMaster,
lldpXPnoLocPortPtcpSubdomainUUID,
lldpXPnoLocPortPtcpIRDataUUID,
lldpXPnoRemPortPtcpMaster,
lldpXPnoRemPortPtcpSubdomaiAUUID,
lldpXPnoRemPortPtcpIRDataUUID

rus current
CRIPTION "

implement the PNO
because the information

PROFINET ddmain

"

{ 11dpXPnoGroups 5 }

The PNIO Mﬁ}
Common

Overview

Forwarding of mwdard frames is according to IEEE 802.1D and therefore not specified here.

Mapping to Media Access Control interface (MMAC) and send/receive functio

cvnchronioatinn maccannc

OW-Up

ns for

NOTE

Y O O o trioT T o ooTag T o

Invoking of MAC is according to IEEE 802.3 and therefore not specified here.
SYNC_SHIMP to add precise time stamps for synchronization

The Interface between the service handler (LMPM), forwarding machines and Mapping to

Media

Access Control (MMAC) consists of a set of queues and global data.

Figure 41 illustrates the structuring of the protocol machines for the DMPM for a device.
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f

LMPM_N_Data.req/cnf/ind
LMPM_A_Data.req/cnf/ind
LMPM_C_Data.req/cnf/ind
LMPM_IRT_Schedule_add.reqg/cnf
LMPM_IRT_Schedule_remove.req/cnf
LMPM_IRT_Schedule_Error.ind
LMPM_Schedule.reg/cnf
LMPM_Reset.reg/cnf

req cnf ind

ERN

/IFW_I RT_Schedule_add_Req/Cnf
IFW_IRT_Schedule_rem_Req/Cnf
IFW_IRT_Schedule_Error_Ind CW) (W)

IFW_Schedule_Req/Cnf

IFW_Reset_Reg/cnf
~ : ¢ v v \
FW /IFW /IF
S_FW (F@w\&ygf

?@$@®@@@Qw3\<>> '
MMA MMAC
/\ q

[RA UNlTéAT\A\req f/in ( M_UNITDATA reg/cnfiind |

| | MAC
< I \\/\5 mi
SYNC \SHL

< \I\W' \ Mil
| l PHY

Figure™® — Structuring of the protocol machines within the DMPM (bridge)

4.16.2_ LMPM
4.16.2.1 Primitive definitions

The service primitives including their associated parameters issued by LMPM user received
by LMPM and vice versa are described in the LMPM ASE in the service definition.

4.16.2.2 State machine description

The LMPM forms the interface between MMAC and LMPM-User for various data and
management services. The services are all handled in the READY-State.

The service request will be validated first. A negative validation will result in a negative
confirmation. Otherwise the service will be put into the appropriate priority service queue.
Services executed by MMAC will be moved from the request queues to the confirmation
queues. All valid incoming services will be put into the indication queue.
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Local Variables
The LMPM does not use local variables. All variables are contained in the Data Resource.

4.16.2.3 LMPM state table
The LMPM State Table is shown in Table 198.

Table 198 — LMPM state table

Event
Current ICondition Next
# State =>Action State

IMPM N Datareq (CREP D Port TStamp DA, SA,_ VI ANPrio VI ANID
N_SDU)

/NICHECK_N_PAR

=>

LMPM_status := IV
1 READY LMPM_N_Data.cnf (CREP, D_Port, TStamp, LMPM_status) /\ \QEA Y

LMPM_N_Data.req (CREP, D_Port, TStamp, DA, SA, VL rio, V 4
N_SDU)
/ICHECK_N_PAR

&& 'RESOURCE_N (N_SDU.Len)
=>

LMPM_status := LS
2 READY LMPM_N_Data.cnf (CREP, D_Port, TStamp, PM_statls) READY

LMPM_N_Data.req (CREP, D_Port, TSta ,\D}& A, .VLANPrio,VLANID,
N_sDU)
JCHECK_N_PAR
&& RESOURCE_N (N_SDU'en)
=>
%

3 READY PUT_N_FW_N_REQ (Port) READY
LMPM_A_Datasxeq (CREP, D\ Port, TStamp, MA, VLANPrio, VLANID,
4 READY ~D\Por tamp, LMPM_status) READY
Wrt, TStamp, DA, SA, Prio,VLAN_Tag, LT,
.Len)
5 RE .. CREP, D_Port, TStamp, LMPM_status) READY
P W.req (CREP, D_Port, TStamp, DA, SA, VLANPrio, VLANID,
<SDU
ICHECK A _PAR
&& URCE_N(A_SDU.Len)
=>
6 FFEADY PUT_A_FW_N_REQ (Port) READY
LMPM_A_Data.req (CREP, D_Port, TStamp, DA, SA, Prio,VLAN_Tag, LT,
A_SDU)
/CHECK_S_PAR
&& 'RESOURCE_S(A_SDU.Len)
=>
LMPM_status := LS
7 READY LMPM_A_Data.cnf (CREP, D_Port, TStamp, LMPM_status) READY
LMPM_A_Data.req (CREP, D_Port, TStamp, DA, SA, VLANPrio, VLANID,
A_SDU)

ICHECK_S_PAR
&& RESOURCE_S(A_SDU.Len)
=>

8 | READY | PUT_A_FW_S_REQ (Port) READY
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Event
Current /Condition Next
# State =>Action State
LMPM_C_Data.req (CREP, DA, SA, VLANPrio, VLANID, C_SDU,
APDU_Status)
/ICHECK_C1_PAR
|| 'TCHECK_C2_PAR
|| 'TCHECK_C3_PAR
=>
LMPM_status := IV
9 READY LMPM_C_Data.cnf (CREP, LMPM_status) READY
LMPM_C_Data.req (CREP, DA, SA, VLANPrio, VLANID, C_SDU,
APDU_Status)
TCHECK _CT_PAR
&& IRESOURCE_N(C_SDU.Len)
=>
LMPM_status := LS
10 | READY LMPM_C_Data.cnf (CREP, LMPM_status) /\ Q\BE Y
LMPM_C_Data.req (CREP, DA, SA, VLANPrio, VLANID, C_SD
APDU_Status)
/CHECK_C1_PAR
&& RESOURCE_N(C_SDU.Len)
=>
11 | READY PUT_C1_FW_N_REQ (Port) READY
LMPM_C_Data.req (CREP, DA, SA, VLANPri }n&)
APDU_Status)
/CHECK_C2_PAR
&& 'RESOURCE_C2 (C_SDUen)
=>
LMPM_status := LS
12 | READY LMPM_C_Data.cnf (CREP, LMPM_statys READY
13 | READY READY
(WLANWM, VLANID, C_SDU,
(CSRUN£N)
14 | READY REP, LMPM_status) READY
2 Data.req (CREP, DA, SA, VLANPrio, VLANID, C_SDU,
Q .
E_C3 (C_SDU.Len)
15 | READY: READY
/CNF_List.Num_entry <> 0
&& CNF_List.First_entry.Function ==
&& CNF_List.First_entry != RT
=>
GET_CNF ()
16 | READY LMPM_N_Data.cnf (CREP, D_Port, TStamp, LMPM_status) READY
/CNF_List.Num_entry <> 0
&& CNF_List.First_entry.Function ==
&& CNF_List.First_entry == RT
&& CNF_List.First_entry.DLSDU.FramelD >= 0x80
&& CNF_List.First_entry.DLSDU.FramelD < 0xC000
=>
GET_CNF ()
LMPM_status := WRONG_ID
17 | READY LMPM_N_Data.cnf (CREP, D_Port, TStamp, LMPM_status) READY
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Current
State

Event
ICondition
=>Action

Next
State

18

READY

/CNF_List.Num_entry<>0

&& CNF_List.First_entry.Function ==

&& CNF_List.First_entry == RT

&& ( (CNF_List.First_entry.DLSDU.FramelD >= 0x00

&& CNF_List.First_entry.DLSDU.FramelD < 0x80) )

|| (CNF_List.First_entry.DLSDU.FramelD >= 0xFC00

&& CNF_List.First_entry.DLSDU.FramelD <= OxFFFF) )

=>

GET_CNF()

LMPM_A_Data.cnf (CREP, S_Port, TStamp, LMPM_status)

READY

19

READY

/CNF_List.Num_entry<>0
&& CNF_List.First_entry.Function ==

&& CNF_List.First_entry == RT

&& CNF_List.First_entry.DLSDU.FramelD >= 0xC000
&& CNF_List.First_entry.DLSDU.FramelD < 0xFCO00
=>

GET_CNF()

LMPM_C_Data.cnf (CREP, LMPM_status) /\

“@

X
m
>
g
=<

20

READY

SO\

/CNF_List.Num_entry <> 0
&& CNF_List.First_entry.Function =
=>

GET_CNF ()
LMPM_C_Data.cnf (CREP

READY

21

READY

/CNF_List.Num_entry <> 0
&& CNF_List.First_entry.Fung¢tion = C3

GET CNF ()
LMPM_C D@Cm

READY

22

READY

t, TStamp, DA, SA, VLANPrio, VLANID,

READY

23

FFEADY

\Lisk First\éntry.DLSDU.FramelD >= 0x00
Q ist.Fi entry DLSDU.FramelD < Ox80) )

LMPM_A_Data.ind (CREP, S_Port, TStamp, DA, SA, VLANPrio, VLANID,
A_SDU)

READY

24

READY

/N_List.Num_entry <> 0

&& N_List.First_Entry.LT == RT

&& CNF_List.First_entry.DLSDU.FramelD >= 0x80

&& CNF_List.First_entry.DLSDU.FramelD < 0xFCO00

=>

GET_C_IND_N_LIST ()

LMPM_C_Data.ind (CREP, DA, SA, VLANPrio, VLANID, C_SDU,
APDU_Status)

READY

25

READY

/C2_List.Num_entry <> 0

=>

GET_C_IND_C2_LIST ()

LMPM_C_Data.ind (CREP, DA, SA, VLANPrio, VLANID, C_SDU,
APDU_Status)

READY
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Event
Current ICondition Next
# State =>Action State

/C3_List.Num_entry <> 0

=>

GET_C_IND_C3_LIST ()

LMPM_C_Data.ind (CREP, DA, SA, VLANPrio, VLANID, LT, C_SDU,
26 | READY APDU_status) READY

LMPM_IRT_Schedule_add.req (CREP, Port, ReductionRatio, Phase)
/Phase ==

=>

LMPM_status := PHASE_ERROR

27 | READY LMPM_Schedule_add.cnf (CREP, Port, LMPM_status) READY

LMPM_IRT_Schedule_add.req (CREP, Port, ReductionRatio, Phase
/Phase 1= 0

&& (Phase < ReductionRatio)

&& (ReductionRatio > 0)

&& ( ReductionRatio <= MAX_REDACTION_RATIO)

=>
28 | READY IFW_IRT_Schedule_add_Req (CREP, Port, ReductionRatic<P®\

LMPM_IRT_Schedule_add.req (CREP, Port, Reduction
/Phase 1= 0

&& ( (Phase >= ReductionRatio)

|| (ReductionRatio == 0)

|| (ReductionRatio > MAX_REDACTION_RATIO)
=>

LMPM_status := RATIO_ER

%

ADY

29 | READY LMPM_Schedule_add.cnf ( LMPM_sta us) READY
IFW_IRT_Schedule_add_Cnf (&RE t, S tus)\/
=>
LMPM_status := Status

30 | READY LMPM Sched% add.cnf (CREP, LM READY
LMPM IRT_Schedule_remove. eq , ReductionRatio, Phase)

31 | READY IFW IRTlé\edu remM(C ReductionRatio, Phase) READY
@Port Status)

32 | READY enR(CREP, Port, LMPM_status) READY
d(CREP, ErrCode)

33 | READY . " Error.ind (CREP, LMPM_status) READY

& Schedule.req (Port, ClockTime, Period, Len)
34 | READY IF eddie_Req (Port, ClockTime, Period, Len) READY

c edule Cnf (Status)

=>

LMPM_status := Status
35 READY L MPM Schedule cnf (I MPM status) READY

LMPM_Reset.req ()

=>
RESET_FW_IND_CNF_LISTS
36 | READY IFW_Reset_Req () READY

IFW_Reset_Cnf (Status)
=>

LMPM_status := Status
37 | READY LMPM_Reset.cnf (LMPM_status) READY

4.16.2.4 Macros
The LMPM macros are summarized in Table 199.

NOTE rt_id is an alias for FramelD.
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Table 199 — LMPM macros table

Function name Operations
ReducMax Greatest suported ReductionRatio
CHECK_N_PAR Check that all parameters of Service LMPM_N_Data.req are valid.

Number of parameters must be 7.

SA shall be the one of own station address
N_SDU.Len: 0 ... 1 500

N_SDU.Data: according to DLSDU.Len

RESOURCE_N (Len) Check that local resources are available to handle the requested data

PUT_N_FW_N_REQ (Porf) Put a service request to the high prior service queue to FW.
with FW_N_List of local Port
FW_N_List.Insert()
FW_N_List.Last_Entry.Function := N
FW_N_List.Last_Entry.CREP := CREP
FW_N_List.Last_Entry.S_Port := LOCA
FW_N_List.Last_Entry.D_Port := D
FW_N_List.Last_Entry. TStamp :=
FW_N_List.Last_Entry.DA := DA

CHEQK_A_PAR

x40 && A_SDU.FramelD < 0x80)
>= 0xFCO00 && A_SDU.FramelD < 0xFFO0O0)

A
\wu ata: according to DLSDU.Len

PUT_A_FW_N (Rort \ ut a service request to the high prior service queue to FW.
th FW_N_List of local Port

FW_N_List.Insert()
FW_N_List.Last_Entry.Function := N
FW_N_List.Last_Entry.CREP := CREP
FW_N_List.Last_Entry.S_Port := LOCAL
FW_N_List.Last_Entry.D_Port := D_Port
FW N List.Last Entry. TStamp := TStamp

FW_N_List.Last_Entry.DA := DA
FW_N_List.Last_Entry.SA := SA
FW_N_List.Last_Entry.VLANPrio := VLANPrio
FW_N_List.Last_Entry.VLANID := VLANID
FW_N_List.Last_Entry.LT := A_SDU.LT
FW_N_List.Last_Entry.DLSDU := A_SDU
FW_N_List.Num_entry++
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Function name Operations

CHECK_S_PAR Check that all parameters of Service LMPM_A_Data.req are valid.
Number of parameters must be 4.

SA shall be the one of own station address

A_SDU.LT == RT

(A_SDU.FramelD >= 0x00 && A_SDU.FramelD < 0x40)
|| (A_SDU.FramelD >= 0xFFO0 && A_SDU.FramelD < 0xFF20)

A_SDU.Len: 0 ... 1440
A_SDU.Data: according to DLSDU.Len

RESOURCE_S (Len) Check that local resources are available to handle the requested data

PUT EMVAL S DO (Dot D i fio tb o Lo b i i PP = V.V
_ VvV O\ (T OTt) ot a-StrvreeTreque SO et g P oSttt quecut—o—Tvv—

with FW_S_List of local Port
FW_S_List.Insert()
FW_S_List.Last_Entry.Function := S
FW_S_List.Last_Entry.CREP := CREP
FW_S_List.Last_Entry.S_Port := LOCAL
FW_S_List.Last_Entry.D_Port := D_Por
FW_S_List.Last_Entry. TStamp :=
FW_S_List.Last_Entry.LD_Status :=

CHEQK_C1_PAR

Check that all paramegter
er rameter,

0 Y1 440

(\ Zaccording to DLSDU.Len

PUT_C1_FW_N_R (Ro Wice request to the high prior service queue to FW.
with _N_List of local Port

y_N_List.lnsert()
W_N_List.Last_Entry.Function := N
FW_N_List.Last_Entry.CREP := CREP
FW_N_List.Last_Entry.S_Port := LOCAL
FW_N_List.Last_Entry.D_Port := AUTO
FW_N_List.Last_Entry. TStamp := NIL
FW_N_List.Last_Entry.DA := DA
F—N—tisttast—Emtry-SA—SA
FW_N_List.Last_Entry.VLANPrio :=VLANPrio
FW_N_List.Last_Entry.VLANID := VLANID
FW_N_List.Last_Entry.LT := C_SDU.LT
FW_N_List.Last_Entry.DLSDU := C_SDU, APDU_Status
FW_N_List.Num_entry++

CHECK_C2_PAR Check that all parameters of Service LMPM_C_Data.req are valid.
Number of parameters must be 7.

SA shall be the one of own station address

C_SDU.LT == RT

C_SDU.FramelD >= 0x8000 && C_SDU.FramelD < 0xC000
C_SDU.Len: 0 .. 1440

C_SDU.Data: according to DLSDU.Len

RESOURCE_C2 (Len) Check that local resources are available to handle the requested data
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Function name

Operations

PUT_FW_C2_REQ (Port)

Put a service request to the high prior service queue to FW.
with FW_C2_List of local Port

FW_C2_List.Insert()

FW_C2_List.Last_Entry.Function := C2
FW_C2_List.Last_Entry.CREP := CREP
FW_C2_List.Last_Entry.S_Port := LOCAL
FW_C2_List.Last_Entry.D_Port := AUTO
FW_C2_List.Last_Entry. TStamp := NIL
FW_C2_List.Last_Entry.DA := DA

FW_C2 List.Last Entry.SA := SA

FW_C2_List.Last_Entry.VLANPrio := VLANPrio
FW_C2_List.Last_Entry.VLANID := VLANID
FW_C2_List.Last_Entry.LT := C_SDU.LT

FW_C2_List.Last_Entry.DLSDU := C_SDU, D tatu
FW_C2_List.Num_entry++

CHEQK_C3_PAR Check that all parameters of Service L q are vaid
Number of parameters must be 7.
SA shall be the one of own station
C_SDU.LT == RT
C_SDU.FramelD >= 0x0100 &
C_SDbU.Len:0...14
C_SDU.Pfa/t}'\acco i
RESQURCE_C3 (Len)

PUT_

EW_C3_REQ (Port)

9,

\Last_Entry. TStamp := NIL
/Last_Entry.DA := DA

FW €3 List.Last_Entry.VLANPrio := VALNPrio
>_CS_List.Last_Entry.VLANID ;= NIL
W_C3_List.Last_Entry.LT := C_SDU.LT

FW_C3_List.Last_Entry.DLSDU := C_SDU, APDU_Status
FW_C3_List.Num_entry++

GET_

ENF() \\\\/>

Get a service confirmation from the confirmation queue of IFW.
CNF_List.Num_entry--
CREP := CNF_List.First_Entry.CREP

LMPM_status := CNF_List.Last_Entry.Status
D:Port := CNF_List.Last_Entry.D_Port
TStamp := CNF_List.Last_Entry. TStamp

CNF_List.Remove()
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Function name

Operations

GET_N_IND_N_LIST()

Get a service indication from the indication queue of IFW.
N_List.Num_entry--

CREP := N_List.First_Entry.CREP

S_Port := N_List.First_Entry.S_Port

TStamp := N_List.First_Entry. TStamp

DA := N_List.First_Entry.DA

SA := N_List.First_Entry.SA

VALNPrio := N_List.First_Entry.VLANPrio

VLANID := N_List.First_Entry.VLANID

N _SDU := N_List.First Entry. DLSDU

N_List.Remove() VRN

GET_A_IND_N_LIST()

Get a service indication from the indication queue oOf\IFW.
N_List.Num_entry--

S_Port := N_List.First_Entry.S_Port

TStamp := N_List.First_Entry. TStamp

DA := N_List.First_Entry.DA

SA := N_List.First_Entry.SA

VLANPrio := N_List.First_Entry.VLAN

VLANID := N_List.First_Entpy.VLA

A_SDU := N_List.First_Enfry.D U

GET_{_IND_N_LIST()

N_List.Remove() f\ A

tion from thé indication gleue of IFW.

GET £_I ND_CZ_L@

;= C2/ List.First_Entry.SA

ANID := C2_List.First_Entry.VLANID
T := C2_List.First_Entry.LT
C_SDU, APDU_Status := C2_List.First_Entry.DLSDU
C2_List.Remove()

§A rio := C2_List.First_Entry.VLANPrio

GET_{_IND.C3-LIST()

Get a service indication from the indication queue of IFW.
C3_List.Num_entry--
DA := C3_List.First_Entry.DA

SA := C3_List.First_Entry.SA

VLANPrio := C3_List.First_Entry.VLANPrio

VLANID := C3_List.First_Entry.VLANID

C_SDU, APDU_Status := C3_List.First_Entry.DLSDU
C3_List.Remove()

RESET_FW_IND_CNF_LISTS

Reset all Lists with queued services to LMPM in the data interface to IFW
sublayer

FW_N_List.Num_entry-- FW_N_List.Remove() until empty
FW_C2_List.Num_entry-- FW_C2_List.Remove() until empty
FW_C3_List.Num_entry-- FW_C3_List.Remove() until empty
N_List.Num_entry-- N_List.Remove() until empty
C2_List.Num_entry-- C2_List.Remove() until empty
C3_List.Num_entry-- C3_List.Remove() until empty

CNF_List.Num_entry-- CNF_List.Remove() until empty
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4.16.2.5 Functions
Table 200 contains the fun

- 279 -

ctions used by the LMPM and their descriptions.
Table 200 — LMPM function table

Name Meaning
LMPM A Data Hand.le RTA_CLASS_x requests, confirmations and indications and their
- = queuing.
LMPM_N_Data Handle other requests, confirmations and indications and their queuing.
LMPM C Data Hand_le RT_CLASS_Xx requests, confirmations and mdﬁ_ﬂo{and their
- = queuing.
LMPWM_IRT_Schedule_add Handle RT_CLASS_3 requests for each port. A ~
LMPM_IRT_Schedule_remove Handle RT_CLASS_3 requests for each port. /\ \\
LMPM_IRT_Schedule_Error Handle RT_CLASS_3 errors for each pog/\ \
LMPM Schedule Handles the Transmission Period. It is called bw CP\%(?)?ronizej
- clock, delivering Transmission Perigaﬁ,\eq ClO&DO aln Phase Countér.
Delivers Transmission Period, k mgh\\gh M{n}er, and the
LMPM_Time_Event source (LOCAL or REMOTE yof this inform@tion. It\is called by the PTCP
synchronized clock. a)
LMPWY_Reset

5 A

5.1.1
5.1.1.

The IDL specification (p
their data types is i
build the APDU. s

IDL specification

Basic informatio

Remove all entries fro@\q%a?é. /\
N\

M
isthi ed automation

5 with
col to

gcification describes the format, the order and the
content of the APD e basic data types itself belongs to the used PRPC
wire pfrotocol anis derlying abstract ORPC model.
5.1.1.p2
Table|20 cific’error messages (HRESULT data type) for the FAL AE.[ Error
messgges.are laid out as shown in Figure 42.
31 30|29 28 272625 24 23 22 21 20 19 18 17 16 1514 13 121110 9 8 7 6 5 4 3 2|1 0
7 6/5,4)3 2 1 0 7 6 5 4 3 2 107 6 5 43 21076 543 2|10
BER Facility . Code
where
S - (1 bit) is the severity code

0 — Success
1 - Error
R
Facility - (13 bits) is the facility
Code - (16 bits) is the facility’

- (2 bits) reserved, to be set to zero

code
s status code

Figure 42 — Error message structure

A particular HRESULT value by convention uses the following naming structure:

CBA_<SEV: S or E>_<Reason>.
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Table 201 — Error messages

Value Code Description

CBA_E_ACCESSBLOCKED 0x8004CB15L |Access to this item is blocked because a
constant is currently assigned to it.

CBA_E_CAPACITYEXCEEDED 0x8004CB1DL |The request exceeds the resources according
to the machines capacity.

CBA_E_COUNTEXCEEDED 0x8004CB16L |The request exceeds the resources according
to their count.

CBA_E_CRDATALENGTH 0x8004CB1BL |The length of the requested data for this CR
is invalid for RT.

CBA_E_DEFECT 0x8004CB11L |Hardware defect detected, cement
needed.

(]

P

CBA_E_DISCONNECTRUNNING 0x8004CB21L |The request exceeds e res urees a the
is a Disconnect ru hich\wil
resources later.

CBA_E_FLAGUNSUPPORTED 0x8004CB1CL |One of the flags u reNpot-suppoxted in
this implementation.

CBA_E_FRAMECOUNTUNSUPPORTED [0x8004CB23L |The nufaber
bet t AC
rgstricte implementation.

(D
=

CBA_E_INUSE 0x8004CBOEL i\r;%}tmat spevifigd in the item identifi

onnected to some other provider.

CBA_E_INVALIDCONNECTION 0xBQ04¢BOBL (s &{a\@k specify a connection from
Qn idextifier to/itself.

CBA_E_INVALIDCOOKIE 9%004&3@1\ The\Cookie value is not valid.

CBA_E_INVALIDENUMVALUE 0x8003€BOAN [The epumeration value is invalid.

CBA_E INVALIDEPSILOI\( /’\5&800\1@§6L‘ e Epsilon type or value is not valid.

CBA_E_INVALIDID &e@@@sosl_) The ConsumerlD or ProviderID is not valid.

CBA_E INVALIDSUBS{TIT\&YE\ \ n@o?m{:son_ The Substitute type or value is not valid.

CBA_E |TEMT@ %/\ & WBML The size of the item exceeds the upper limit
for RT.

cH A_E_LlMlTVW \\/>19{8004CB12L The data exceeds limits of the correspondinlg
data type.

CBA_E_LI 1L 0x8004CB24L |The network cards current link status is
unsuitable for this protocol.

CBA_E_LQCATI CHAN ED 0x8004CB22L |The location of the restored connection diffgrs
from the location of the saved one.

CBA_E_MA OE{ME 0x8004CBOOL |The identifier is malformed (too long,
unallowed characters, no separation
characters, syntactically invalid)

CBA_E/MODECHANGE 0x8004CB25L |The consumer tried to change the data

trdarister moae MO pusit (Ui ala=-ulidiigeud
to pull (GetConnectionData) or vice versa.

CBA_E_NONACCESSIBLE 0x8004CB10L |The item is not accessible.
CBA_E_NOTAPPLICABLE 0x8004CBOFL |The operation is currently not applicable.
CBA_E_NOTROUTABLE 0x8004CB20L |Routing is forbidden for this protocol and the

remote station can't be reached via one of the
local subnets.

CBA_E_OUTOFACCOPAIRS 0x8004CB19L |The request exceeds the resources according
to the AccoPairs.

CBA_E_OUTOFPARTNERACCOS 0x8004CB18L |The request exceeds the resources according
to the partner ACCOs.

CBA_E_PERSISTRUNNING 0x8004CBODL |While the Save service is running, no

changes are allowed to the configuration data
base (try again in a few seconds).
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Value Code Description

CBA_E_QCNOTAPPLICABLE 0x8004CB14L |The quality code is not applicable for this
operation.

CBA_E_QOSTYPENOTAPPLICABLE 0x8004CB13L |The QoS type is not applicable for this
operation.

CBA_E_QOSTYPEUNSUPPORTED 0x8004CBOBL |The QoS type is unsupported.

CBA_E_QOSVALUEUNSUPPORTED 0x8004CBOCL |The QoS value is unsupported.

CBA_E_SIZEEXCEEDED 0x8004CB17L |The request exceeds the resources according
to their size.

CBA_E_STATIONFAILURE 0x8004CB1FL |The remote station failed regarding the data
ransrer.

CBA_E_SUBELEMENTMISMATCH 0x8004CB1EL |The sub element access list does™ot match
the item type.

CBA_E_TIMEVALUEUNSUPPORTED  |0x8004CBOAL |The time value is %n/\ba\rteé\\

CBA_E_TYPEMISMATCH 0x8004CBO3L |The type specifi es ofatc
expected ty

CBA_E_UNKNOWNMEMBER 0x8004CB02L |The mepber s ecnf dutthe\item Ydentifier {s
not knowQn.

CBA_E_UNKNOWNOBJECT 0x8004CBO1L |The objett sp if@d in he\n{m identifier is

ot I?ngwn.

CBA_S_ESTABLISHING 0x0004CAO(1’E\ h ?/nnfgtion\i{not yet established.

CBA_S_FRAMEEMPTY 0X0004CA06L <>RT Ffame.is) empty, e.g. carries no
connections.

CBA_S_NOCONNECTION

ecific consumer

)M{:{lsMnnection from the provider to
this

CBA_S NOCONNECTION%A

ction data is currently not received.

CBA_S_| PERSISTPENDIN

7%9 value requested is currently not

WMOL)\

persistent.

CBA_S VALUEBUFFE%%

0004CAO03L

The value was only buffered and has no
immediate effect on the process (e.g. devic¢
is in state CBAReady).

CBA_S VALUEUNCQ\

0x6004CA04L

It is uncertain, whether the value is valid,
since the device is currently in state
CBAReady.

piEP_E Bfé\lm:@(\

0x8002000BL

Invalid index.

0x8002000EL

The number of elements provided to
DISPPARAMS is different from the number pf
arguments accepted by the method or
property.

DISP_E_ BADVA Y

0x80020008L

One of the arguments is not a valid variant
type.

DISPLE_EXCEPTION

0x80020009L

The application needs to raise an exception

In this case, the structure passed in
pExceplnfo should be filled in.

DISP_E_MEMBERNOTFOUND

0x80020003L

The requested member does not exist, or the
call to Invoke tried to set the value of a read-
only property.

DISP_E_NONAMEDARGS

0x80020007L

This implementation of IDispatch does not
support named arguments

DISP_E_OVERFLOW

0x8002000AL

One of the arguments could not be coerced to
the specified type.

DISP_E_PARAMNOTFOUND

0x80020004L

One of the parameter DISPIDs does not
correspond to a parameter on the method. In
this case, puArgErr should be set to the first
argument that contains the error.

DISP_E_PARAMNOTOPTIONAL

0x8002000FL

A required parameter was omitted.
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Value Code Description
DISP_E_TYPEMISMATCH 0x80020005L |One or more of the arguments could not be
coerced. The index within rgvarg of the first
parameter with the incorrect type is returned
in the puArgErr parameter.
DISP_E_UNKNOWNINTERFACE 0x80020001L |The interface identifier passed in riid is not
IID_NULL.
DISP_E_UNKNOWNLCID 0x8002000CL |Unknown language.
DISP_E_UNKNOWNNAME 0x80020006L |Unknown name.
E_ABORT 0x80004004L
E_l—\bbl:bbutNlI:U UXoUU/7UUUSL
E_|FAIL 0x80004005L |Unspecified error. (
E_|HANDLE 0x80070006L /\< (\
E [INVALIDARG 0x80070057L |One ore more arg@e}»\s\\re in\@i}\ >
E [NOINTERFACE 0x80004002L |No such integé&w{\pgohqd. \
E [NoTIMPL 0x80004001L |The sery'ce\is\ot ip) eh@d.
E_|OUTOFMEMORY 0x8007000EL |Insufficient me ywple the call.
E|POINTER 0x80004003L b
E [UNEXPECTED 0xB000FFFEL j / . \
RRC_E_INVALID_OBJECT 0)\001WL The 1 qués\ad ot}ct does not exist.
RRC_E_INVALID_OID x80 Thé iject was not found or
}egogni .
RRC_E_INVALID_OXID 0x8007077\6l\ The\>§ject exporter was not found.
RRC_E_INVALID_SET ‘({xso\sqoﬁ& {\M/bject exporter set was not found.
RPC_E_VERSION_ MISMA CH\( 010MbL \[Fhe ORPC version on the client and server
machine does not match.
RPC_S_PROCNUM OQT\W\Q\AQGE\ B{ooo 06D1L The procedure number is out of range.
s [FALsE Q 00026001L |Success but with additional results, "functioh
worked and the result is false".
s ok /\\ \ V\bﬁooooooom. Success, "everything worked".
T PE_E_ELEMNTQQT\*QUNEK 0x8002802BL |Element not found.
51.1.8 itions for the FAL AE
5.1.1.8.1
The IDL description for the FAL AE, the abstract classes and the used type definitiops are
defingdd below. The types are composed of enumerations and structures of other types. [These
types |are’ Used by the FAL services defined in the interface description to store data [into a
classitied—and—known—containerorto—use—guality codes—in—areadableform—lnthe

definitions are the interfaces summarized.

5.1.1.3.2 Coding of FAL ASE data types
5.1.1.3.2.1 VARTYPE
The allowed values of VARTYPE are shown in Table 202.

class
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Table 202 — VARTYPE values

Value Code
VT_EMPTY 0x0000
VT_NULL 0x0001
VT_I2 0x0002
VT_l4 0x0003
VT_R4 0x0004
VT_R8 0x0005
F—DATE %0007
VT_BSTR 0x0008
VT_DISPATCH 0x0009
VT_ERROR 0x000A
VT_BOOL 0x000B
VT_UNKNOWN OxO/OQD

VT 1 050010 x

VT U M1

VT _UI2 B ( ’?0012\

VT_Ul4 ( V7 fxapis >
VT_USERQEFINED.  ( ~f\ox001D )
vT_sAFEARRAY 12 \ X Tox2002”

VT_SAFEA(RRAN "0x2003

< VT_%A\?\RM\RZ\ 0x2004

MSAFEN\Q_%‘J \\/ 0x2005
\\Q_SWRM\DAIE/ 0x2007
Q T}'{AFB&RMY_}STR 0x2008

S,QREAF&@Y_ERROR 0x200A

\Q_M?EERIQAY_BOOL 0x200B

VT SAEFARRAY_[1 0x2010
V\I>SAFEARRAY_UI1 0x2011

T_SAFEARRAY_UI2 0x2012
VT_SAFEARRAY_Ul4 0x2013

5.1.1.8.2.2 ITEMQUALITYDEF

This datatype contains the status information of the related data. It consists of three poftions:
Quality, Substatus and LCimiis. There are four staies of qualily (Bad, Uncertain, Good (Non
Cascade) and Good (Cascade)), a set of sub-status values for each quality, and four states of
the limits (OK, low limited (LL), high limited (HL) and constant (C)). The allowed values are
shown in Table 203. The detailed encoding of the quality code is shown in Figure 43.
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00 - Ok
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01 — Low limited
10 — High limited
11 — Constant

Substatus

from Quality

UU = Bdld

01 — Uncertain
10 — Good (Non Casca
11 — Good (Cascade

Figure 43 — Coding scheme of ITEMQUALITYD

Table 203 - ITEMQUALITYDEF valaes

Value \SKEQ ¥

BadNonSpecific 00\
BadNonSpecificLL ( O \&<01

BadNonSpecificH|, (\\// '\0x0\2\

BadNonSpecifi@ < h ( K \JOM
BadConfigurationExror \ \/0404
BadConfiguratio[(Erro% 0x05
B;as@onflguratlohg N \ 0x06
g{dC\@uratl\F\}QC\) v 0x07
Bach\&QtCon e \J 0x08
Badh‘g\b@ne\@m\ N 0x09
Q BadNOtCannestedHL 0X0A
BadNotConHRatdE 0x0B
BadQeviseF ailure 0x0C
BadDevigeFailureLL 0x0D
BadDeviceFailureHL 0X0E
B3dDeviceFailureC 0xOF
BadSensorFailure 0x10
BadSensorFailureLL 0x11
BadSensorFailureHL 0x12
BadSensorFailureC 0x13
BadLastKnownValue 0x14
BadLastKnownValuelLL 0x15
BadLastKnownValueHL 0x16
BadLastKnownValueC 0x17
BadCommpFailure 0x18
BadCommpFailureLL 0x19
BadCommpFailureHL O0x1A
BadCommpFailureC 0x1B
BadOutOfService 0x1C
BadOutOfServicelL 0x1D
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Value Code
BadOutOfServiceHL Ox1E
BadOutOfServiceC Ox1F
UncertainNonSpecific 0x40
UncertainNonSpecificLL 0x41
UncertainNonSpecificHL 0x42
UncertainNonSpecificC 0x43
UncertainLastUsableValue 0x44
UncertainLastUsableValuelL 0x45
UncertainLastUsableValueHL 0x46
UncertainLastUsableValueC 0x47
UncertainSubstituteSet 0x48

UncertainSubstituteSetLL

UncertainSubstituteSetHL

UncertainSubstituteSetC

UncertainlnitialValue

UncertainlnitialValuelLL / N

UncertainlnitialValueHL

a\Vy
UncertaininitialyalusG ¢~ \ & {

UncertainSensor tA&\(}te\ \ \ 0x50
UncertainSensoriotAccuratel L 0x51
UncertainSensor\QlotA cu teH\ 0x52
(neettainSensordtAcelrateC, > 0x53
UncetainEngineerigUnitsExcgeded 0x54
WﬁEnéﬂec\eﬁwgl}\tsExceededLL 0x55
Unce(qinlé»g\in%MsExceededHL 0x56
UfitertaihEngineeridgUnitsExceededC 0x57
U}SQrt\éin\Subl\ﬁrmal 0x58
NicertainSubNormalLL 0x59
UncextaihSubNormalHL 0X5A
L}BcertainSubNormaIC 0x5B
‘dncertainConfigurationError 0x5C
UncertainConfigurationErrorLL 0x5D
UncertainConfigurationErrorHL 0x5E
YneertainConfigurationErrore %51
UncertainSimulatedValue 0x60
UncertainSimulatedValuelLL 0x61
UncertainSimulatedValueHL 0x62
UncertainSimulatedValueC 0x63
UncertainSensorCalibration 0x64
UncertainSensorCalibrationLL 0x65
UncertainSensorCalibrationHL 0x66
UncertainSensorCalibrationC 0x67
GoodNonCascOk 0x80
GoodNonCascOkC 0x83
GoodNonCascActiveUpdateEvent 0x84
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Value Code
GoodNonCascActiveUpdateEventLL 0x85
GoodNonCascActiveUpdateEventHL 0x86
GoodNonCascActiveUpdateEventC 0x87
GoodNonCascActiveAdvisoryAlarm 0x88
GoodNonCascActiveAdvisoryAlarmLL 0x89
GoodNonCascActiveAdvisoryAlarmHL 0x8A
GoodNonCascActiveAdvisoryAlarmC 0x8B
GoodNonCascActiveCriticalAlarm 0x8C
GoodNonCascActiveCritical AlarmLL 0x8D
GoodNonCascActiveCriticalAlarmHL 0x8E
GoodNonCascActiveCriticalAlarmC O0x8F

GoodNonCascUnackUpdateEvent

052

GoodNonCascUnackUpdateEventLL

Qm

GoodNonCascUnackUpdateEventHL

GoodNonCascUnackUpdateEventC

ek

Good NonCachnackAdvisoryAlayé\ N

EN

Good NonCachnackAdvisoreﬂﬂQr\Q}L)

NS

GoodNonCascl{ﬁa}dev@AI%mHL(

oxes”

GoodNonCascUnagkAdwsOryAlataC 0%97
GoodNonCascUnackCriticaMla 0x98
GoodNonCascUnackGriticalAla \/ 0x99
é)o\r({\m\ Crhl‘sa)\la&mﬁ_ 0x9A
GoddNonCasenagkCHiticalAlafmC 0x9B
GbouonCassnittalFailsafe 0XAO
GoodflonCaseinitialFairSafeL L 0xA1
SovdNonGascinitiatF ailSafeHL 0xA2
GoadNbaCasclfitialFailSafeC 0xA3
ﬁqod nCascMaintenanceRequired 0xA4
GoMCascMaintenanceRequiredLL 0xA5
égodNonCascMaintenanceRequiredHL 0xA6
‘éoodNonCascMaintenanceRequiredC OxA7
GoodCascOk 0xCO0
GoodCascOkC 0xC3
SoodCascnitiatizatronAcknowtedge OxC4
GoodCasclnitializationAcknowledgelL 0xC5
GoodCasclnitializationAcknowledgeHL 0xC6
GoodCasclnitializationAcknowledgeC 0xC7
GoodCasclnitializationRequest 0xC8
GoodCasclnitializationRequestLL 0xC9
GoodCasclnitializationRequestHL 0xCA
GoodCasclnitializationRequestC 0xCB
GoodCascNotlInvited 0xCC
GoodCascNotlInvitedLL 0xCD
GoodCascNotlInvitedHL 0xCE
GoodCascNotInvitedC 0xCF
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5.1.1.8.2.3
The a

5.1.1.8.2.4 G@DP

The allowed values ¢f G

Value Code
GoodCascDoNotSelect 0xD4
GoodCascDoNotSelectLL 0xD5
GoodCascDoNotSelectHL 0xD6
GoodCascDoNotSelectC 0xD7
GoodCasclocalOverride 0xD8
GoodCasclLocalOverrideLL 0xD9
GoodCasclLocalOverrideHL 0xDA
GoodCasclLocalOverrideC 0xDB
GoodCasclnitiateFailSafe O0xEO
GoodCasclnitiateFailSafelLL OxE1
GoodCasclnitiateFailSafeHL 0xE2
GoodCasclnitiateFailSafeC

STATEDEF
lowed values of STATEDEF are shown in Table

e
AN,

CBANonEx}sQnt

X

CBAInitializing 0x01
cBAReady\ (g 0x02
Ceorta X5 > o
CBADefegt ) 0x04

\/ Value Code
CBANonAccessible 0x00
CBAOkay 0x01
CBAProblem 0x02
CBAUNknown 0x03

5.1.1.3.2.5

ACCESSRIGHTSDEF

The allowed values of ACCESSRIGHTSDEF are shown in Table 206.
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Table 206 — ACCESSRIGHTSDEF values

Value Code
CBANoAccess 0x00
CBAReadAccess 0x01
CBAWTriteAccess 0x02
CBAFullAccess 0x03
5.1.1.3.2.6 PERSISTDEF
The affowedvatues of PERStSTOEFareshowmmTabte 267

Table 207 — PERSISTDEF values

Value

Code

CBAVolatile

0x00

CBAPendingPersistent

CBAPersistent

8.2.7 READITEMOUT
ef struct READITEMOUT

5.1.1.
typed

VARIANT
ITEMQUALITYDEF
FILETIME
HRESULT

DITEMOUT, *pREADITEMOUT;

3.2.8 WRITEIT

bf struct WRIT

} REA

5.1.1.
typed

¢

/ value
/ lity code
// time stamp
/ partial result

[stking] PWSTR // item name ("Object.Membel")
A // value
} WRIFEITEMIN,
5.1.1.8.2.9
typedpf strucgt
WriteItem; // WRITEITEMIN structure
QualityCode; // quality code
TimeStamp; // time stamp
} WRIFEITEMQCD EITEMQCDIN;
5.1.1.8.2.10 DCONNECTIONIN
typedpf struct ADDCONNECTIONIN
[St illS] LEOWo L'IX LU .;.&ICJ.LLCHI, o UULTCT il.clll 11l \ U.‘LJ_JCK.,L.I.LCHILCL 7
[string] LPWSTR ConsumerItem; // destination item name ("Object.Member")
PERSISTDEF Persistence; // required persistence
VARIANT Substitutevalue; // substitute value
VARIANT Epsilon; // epsilon value (hysteresis)
} ADDCONNECTIONIN, *pADDCONNECTIONIN;
5.1.1.3.2.11 ADDCONNECTIONOUT
typedef struct ADDCONNECTIONOUT
DWORD ConsumerID; // consumer ID
WORD Version; // version number of the connection
HRESULT ErrorState; // partial result
} ADDCONNECTIONOUT, *pADDCONNECTIONOUT;
5.1.1.3.2.12 GETIDOUT

typedef struct GETIDOUT
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DWORD ConsumerID; // consumer ID
BOOLEAN State; // activation state (active TRUE)
WORD Version; // version number
HRESULT ErrorState; // error state of the connection
// A separate HRESULT containing the partial result is not specified,
// because partial errors are not possible here.
} GETIDOUT, *pGETIDOUT;
5.1.1.3.2.13 GETCONNECTIONOUT
typedef struct GETCONNECTIONOUT
[string] LPWSTR Provider; // provider name ("PDev!LDev")
[string] LPWSTR ProviderItem; // source item name ("Object.Member")
[string] LPWSTR ConsumerItem; // destination item name ("Object.Member")
VARIANT SubstituteValue; substitute value
VARIANT Epsilon; // epsilon value (Hystexesisg)

WORD QoSType; // quality of se
WORD QoSValue; // &
BOOLEAN State; //
PERSISTDEF Persistence; //
WORD Version; //
HRESULT ErrorState; //

// A peparate HRESULT containing the partial result
// Thht's a bug :-(

// Weluse this work-around: All partial errors a
// paktial errors cause the result of the GetIDO
// Thp error states of the connections have nq
// thpe method.

} GETLONNECTIONOUT, *pGETCONNECTIONOUT;

5.1.1.3.2.14 CONNECTIN
typedpf struct CONNECTIN

RUE)

[stking] LPWSTR yrce item name ("Object.Memper")
VARTYPE Qasic data type
VARIANT epsilon value (hysteresis)
DWORD consumer ID
} CONNECTIN, *pCONN
5.1.1.8.2.15 CONN
typedpf struct
{
1 sviderID; // provider ID
drState; // partial result
} con
5.1.1.
typed
[st Provider; // provider name ("PDev!LDev")
[st ProviderItem; // source item name ("Object.Member")
[st ConsumerItem; // destination item name ("Object.Memper")
VARIANT SubstituteValue; // substitute wvalue
VARIANT Epsilon; // epsilon value (hysteresis)
WORD SR Ut y—ef—serrice—type
WORD QoSValue; // quality of service value
BOOLEAN State; // activation state (active TRUE)
PERSISTDEF Persistence; // persistence
HRESULT PartialResult; // partial result
} GETCONSCONNOUT, *pGETCONSCONNOUT;
5.1.1.3.2.17 DIAGCONSCONNOUT
typedef struct DIAGCONSCONNOUT
// rule of thumb: iMap uses GetConsConnections on each AccoStamp change
// and DiagConsConnections on each GroupError event, so GetConsConnections
// should include all values which effect an AccoStamp change and DiagCons-
// Connections should include all values which effect a GroupError change.
BOOLEAN State; // activation state (active TRUE)
PERSISTDEF Persistence; // persistence
WORD Version; // version number
HRESULT ErrorState; // error state of the connection

HRESULT PartialResult; // partial result
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} DIAGCONSCONNOUT, *pDIAGCONSCONNOUT;

5.1.1.3.2.18 GETPROVCONNOUT
typedef struct GETPROVCONNOUT

[string] LPWSTR

[string] LPWSTR
DWORD
VARIANT
WORD
WORD
BOOLEAN
HRESULT

Consumer; // consumer name ("PDev!LDev")
ProviderItem; // source item name ("Object.Member")
ConsumerID; // consumer ID

Epsilon; // epsilon value (hysteresis) - DCOM only
QoSType; // quality of service type

QoSValue; // quality of service value

State; // activation state (active = TRUE)

PartialResult; // partial result

} GETPROVCONNOUT, *pGETPROVCONNOUT;

5.1.1.3.2.19 CONNECTIN2
typedpf struct CONNECTIN2

[stking] LPWSTR ProviderItem; //
WORD TypeDescLen; //
[sipe is(TypeDescLen)] WORD *pTypeDesc; //
VARIANT Epsilon; //
DWORD ConsumerID; //

} CONNECTIN2, *pCONNECTINZ;

5.1.1.3.2.20 MACAddr
typedpf struct MACAddr

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
} MACRddr, *pMACAddr;

5.1.1..2.21 CONN

typedpf struct CONNE

} con

5.1.1.
typed

} con
5.1.1.

typedpfl{ sttuct CONNECTINSRT

// 6 byte Ethernet

BO ;
B1l;
B2;
B3;
B4 ;

// frame ID of the CR
// maximum length of the CR

ProviderCRID; // provider CR ID
PartialResult; // partial result

[string] LPWSTR ProviderItem; // source item name ("Object.Member")
WORD TypeDescLen; // length of type description

[size is (TypeDescLen)] WORD *pTypeDesc; // type description
DWORD ConsumerID; // consumer ID
WORD Length; // marshalled length of record

(redundant information for robustness)
} CONNECTINSRT, *pCONNECTINSRT;

5.1.1.3.2.24 UUID
Predefined values are shown

in Table 208.
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Table 208 — UUID values

Value Code
UUID_NULL 00000000-0000-0000-0000-000000000000
UUID_IUnknown 00000000-0000-0000-C000-000000000046
UUID_IDispatch 00020400-0000-0000-C000-000000000046
UUID_ICBAPhysicalDevice CBA00001-6C97-11D1-8271-00A02442DF 7D
UUID_ICBAPhysicalDevice2 CBA00006-6C97-11D1-8271-00A02442DF7D
UUID_ICBABrowse CBA00002-6C97-11D1-8271-00A02442DF7D
HHB—EBABrowse2 CBABO007-6C07— D827 00AB2442DF7D
UUID_ICBAPersist CBA00005-6C97-11D1-8271-00A02442DF 7DN
UUID_ICBAPersist2 CBA00008-6C97-11D1-8271-00Aq2442
UUID_ICBALogicalDevice CBA00011-6C97-11D1-8271- ((Abg\u\zoﬁxg\
UUID_ICBALogicalDevice?2 CBA00017-6C97-11D1-827°Q0A02442BK7D
UUID_ICBAState CBAooo12-ecg7-11/{8\2\(1-09\0?&4}@%\/
UUID_ICBATime CBA00014-6097-1§D{-8\2Q\()(M2D\§7D
UUID_ICBAGroupError CBA00015-6/39/7-1MM6‘0A62\44>D/F7D
UUID_ICBAAccoMgt CBAoooi1(ecg(’-D| D1-&(1-W420F7D
UUID_ICBAAccoMgt2 CBAp®48\6\es/7ﬁ1[/1\§271- A02442DF7D

UUID_ICBAAccoServer
UUID_ICBAAccoServer2

0\8@0643@097&1 M2M0A024420F7D
CB\AQNB-@&QLﬁm-afﬂ -00A02442DF7D

9%050{5\-@9%11 D1-8271-00A02442DF7D
&QA\OQOQ\-s@Nﬁ 1D1-8271-00A02442DF7D

UUID_ICBAAccoServerSRT
UUID_ICBAAccoS}é‘NQack

v '_\)//\

UUID_ICBAAccoSallbaskR CBAUG046C97-11D1-8271-00A02442DF 7D
UUID_ICBAA{C\C\Q\SV\C N c\m-6097-11D1-8271-00A024420F7D
UUID ACBARTAUto > CBA00051-6C97-11D1-8271-00A02442DF 7D
UUIDIGBARTAWtg2 "\ "\ |CBA00052-6C97-11D1-8271-00A02442DF 7D
UUID_IGEASystemPagerties CBA00062-6C97-11D1-8271-00A02442DF7D

UUIDthyé’\c}thv%& N_/  |CBA00000-6C97-11D1-8271-00A02442DF7D
@lo\t\\g\ca\@e\)‘m{ S CBA00010-6C97-11D1-8271-00A02442DF7D

<ub@ _ACEY \ CBA00040-6C97-11D1-8271-00A02442DF7D
U&RN\) CBA00050-6C97-11D1-8271-00A02442DF7D
UUTR. SystémRTAuto CBA00090-6C97-11D1-8271-00A02442DF7D

5.1.1.8:3( FAL ASE class interfaces
5.1.1.3.3.1 ICBAPhysicalDevice

[

1

object,

uuid (CBA00001-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,

helpstring ("ICBAPhysicalDevice Interface"),
pointer default (unique)

interface ICBAPhysicalDevice : IDispatch

{

[propget, helpstring("Producer/manufacturer of the physical device")]
HRESULT Producer ([out, retval] BSTR *pVal) ;

[propget, helpstring("Catalog name of the physical device")]
HRESULT Product ([out, retval] BSTR *pVal) ;

[propget, helpstring("Serial number of the physical device")]
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}i

5.1.1.8.3.2 ICBAPhysicalDevice2

// sthge 2 extended interface
interface ICBAPhysicalDevice2 : ICBAPhysicalDe
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HRESULT SerialNo([out, retvall VARIANT *pVal) ;

[propget, helpstring("Production date of the physical device")]
HRESULT ProductionDate ([out, retval] DATE *pVal) ;

[helpstring ("Revision major.minor number of physical device")]
HRESULT Revision (
[out] SHORT *pMajor,
[out] SHORT *pMinor) ;

[propget, helpstring("Return logical device by name")]
HRESULT LogicalDevice (
[in] BSTR Name,
[out, retvall] ICBALogicalDevice **ppLDev) ;

bject,

11d (CBA0O0006-6C97-11D1-8271-00A02442DF7D) ,
hal, oleautomation,

Elpstring ("ICBAPhysicalDevice2 Interface"),
binter_default (unique)

T o ac O

[helpstring("Implementation type")]
HRESULT Type (
[out] VARIANT_ BOOL *p}
[out] VARIANT_ BOOL *pPR

—

helpstring ("Revision of PROFIN

HRESULT PROFInetRevision/(
[out] SHORT *pMajor,

[out] SHORP *pMi

[out]

[out]

[propget, h
HRESULY

LONG *pVal) ;

[prOpget, helpstring("Return number of items")]
HRESULT Count ([out, retval] LONG *pvVval) ;

[helpstring ("Browse all available items")]
HRESULT Browseltems (

[in] LONG Offset, // offset - 1!=0 1if last call did
// not return all items

in] LONG MaxReturn, // at most return that many items

out] VARIANT *pItem, // SAFEARRAY (BSTR) - item names

out, optional] VARIANT *pDataType,

[
[
[
[out, optional] VARIANT *pAccessRight) ;

// Browseltems usage:

//

// on PhysicalDevice object:

// pItem - names of the LogicalDevices
// pDataType and pAccessRight - empty
//

// on LogicalDevice object:
// pltem - names of the non-system RTAutos
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}i

// pDataType and pAccessRight - empty

//

// on RTAuto object:

// pItem - names of the items

// pDataType - SAFEARRAY of LONG (actually VARTYPE), containing the
// stage 1 type description of the item

// pAccessRight - SAFEARRAY of LONG (actually ACCESSRIGHTSDEF), con-
// taining the access rights of the item

5.1.1.3.3.4 ICBABrowse2

[

1

// sthge 2 extended interface
interface ICBABrowse2 : ICBABrowse

{

}i

object,
uuid (CBA0O0007-6C97-11D1-8271-00A02442DF7D) ,

dhal, oleautomation,
helpstring ("ICBABrowse2 Interface"),
ppinter default (unique)

[propget, helpstring("Return number of items")]
HRESULT Count2 (
[in] LONG Selector,
[out, retvall] LONG *pVal) ;

/7

[helpstring ("Browse all available items")]

HRESULT Browseltems2 (
[in] LONG
[in] LONG

in] LONG

[ st return that many i
[out] VARIANP

[

[

SAFEARRAY (BSTR) - item na
Additional info 1

D

out, optional] VARIANT *

out, optionall

ot (Selector =1):

he system RTAutos (starting with "!")
nfo2 - empty

(Selector =0):

pinfol SAFEARRAY of BSTR (actually, the BSTR must be interpreted

did

tems
mes

N

as an ARRAY of SHORT), containing the stage 2 type description o
the item
plnto2 - SAFEARRAY of LONG (actually ACCESSRIGHTSDEEF), contalning
/ the access rights of the item

5.1.1.3.3.5 ICBAPersist

[

1

object,

uuid (CBA00005-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,

helpstring ("ICBAPersist Interface"),
pointer default (unique)

interface ICBAPersist : IDispatch

{

Vi

[helpstring("Save all persistent data")]
HRESULT Save () ;
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5.1.1.3.3.6 ICBAPersist2

[
object,
uuid (CBA00008-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,
helpstring ("ICBAPersist2 Interface"),
pointer default (unique)
1
// stage 2 extended interface
interface ICBAPersist2 : ICBAPersist
{
[helpstring("Save all persistent data")]
HRESULT Save?2 (
[ 111—] MARITIANT *pTﬁa-vrT\T:m - CALDDARRAV (DCTD) LDao name-s
[out] VARIANT *pPartialResult) ; // SAFEARRAY (LONG) HRESULT /paftial
//

}i
5.1.1.8.3.7 ICBALogicalDevice

opbject,

upid (CBA00011-6C97-11D1-8271-00A02442DF7D) ,
dhal, oleautomation,

helpstring ("ICBALogicalDevice Interface"),
ppinter default (unique)

interface ICBALogicalDevice : IDispatch

—

bropget, helpstring("Name of
HRESULT Name ( [out, retval

9]
H
]
'g
[Ce]
0]
t

—

bropget, helpstri
HRESULT Produc

—

e logical device")]

bropget, o
VARIANT *pVal) ;

HRESULT

—

date of the logical device")]
retval] DATE *pVal) ;

bropget, h

[propget, tx 1 ("Return pointer to ACCO")]
, retval] IUnknown **ppACCO) ;

—

bropg&ty he ring ("Return RTAuto by name")]
HRESULT RTAuto (
[in] BSTR Name,

L - T BT i N Y- © el E .
ot  retva T TR CO TeETRTOT

}i
5.1.1.3.3.8 ICBALogicalDevice2

[
object,
uuid (CBA00017-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,
helpstring ("ICBALogicalDevice2 Interface"),
pointer default (unique)
]
// stage 2 extended interface
interface ICBALogicalDevice2 : ICBALogicalDevice
{
[helpstring("Revision of PROFINET runtime source")]
HRESULT PROFInetRevision (
[out] SHORT *pMajor,
[out] SHORT *pMinor,
[out] SHORT *pServicePack,
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[out] SHORT *pBuild) ;

[helpstring ("Component information")]
HRESULT ComponentInfo (
[out] BSTR *pComponentID, // GUID as
// "{7005C200—6C97—11D1—8271—OOA02442DF7D}"
[out] BSTR *pVersion) ; // version

}i
5.1.1.3.3.9 ICBAState

[
object,
uuid (CBA00012-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,

helpstring ("ICBAState Interface"),

ppinter default (unique)

]
interface ICBAState : IDispatch

{

[propget, helpstring("State of the device")]
HRESULT State([out, retval] STATEDEF *pVal) ;

[helpstring("Activate logical device - transfer
HRESULT Activate() ;

[helpstring("Deactivate logical device - t

HRESULT Deactivate() ;

state| CBAReady") ]
HRESULT Reset () ;

[helpstring("Reset logical devige - transfteaz 'a(i}ate CBAInitializing to

=)
[0]
=
o
0]
P
K
-
B
Q
>
[o}
<
-
0]
(0]
o
h
o
[nn
(0]
H
(@]
w
Q
o
(0]
=
(0]
[n)

HRESULT AdviseState(
[in] ICBAStateEvent *pSta en
[out] LONG _ A4pSpokie

HRESULT Unad

}i
5.1.1.8.3.10 |@'

object,
upiid (CBAOOO 00A02442DF7D) ,
dpal, olfaw i

h .
p

1=}
o
=
o)
0]
t
[a}
-
=}
Q
a
=]
Q
Q
<
B
0]
D
[0)

[propget,~helpsPring ("Get current time")]
HRESULT TIthe ( [out, retval] DATE *pVal) ;

[propput, helpstring("Set time")]
HRESULT Time ([in] DATE NewVal) ;

i
5.1.1.3.3.11 ICBAGroupError

[
object,
uuid (CBA00015-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,
helpstring ("ICBAGroupError Interface"),
pointer default (unique)

1

interface ICBAGroupError : IDispatch

[helpstring ("Get current error state")]
HRESULT GroupError (
[out] GROUPERRORDEF *pVal,
[out] LONG *pMagicCookie) ;
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[helpstring ("Advise of the ICBAGroupErrorEvent")]
HRESULT AdviseGroupError (
[in] ICBAGroupErrorEvent *pGroupErrorEvent,
[out] LONG *pCookie) ;

[helpstring ("Unadvise of the ICBAGroupErrorEvent")]
HRESULT UnadviseGroupError ([in] LONG Cookie) ;

}i

5.1.1.3.3.12 ICBAAccoMgt

[
object,
uuid (CBA00041-6C97-11D1-8271-00A02442DF7D) ,
helpstring ("ICBAAccoMgt Interface"),
ppinter default (unique)

]
interface ICBAAccoMgt : IUnknown
[helpstring ("Add a set of connections")]
HRESULT AddConnections (

[in, string] LPWSTR Provider,

[in] WORD QoSType, pe
[in] WORD QoSValue, Lue
[in] BOOLEAN State, RUE)
[in] DWORD Count,

[in, size_is(Count)] ADDCONNECTION
// connection information

[out, size is(,Count)] ADDCON
// results

[helpstring ("Remove a set of coh

HRESULT RemoveConnections (
[in] DWORD Count, // number of connectionfg
[in, size is , // consumer IDs
[out, size rror); // partial results

helpstrin i
HRESULT tA

[in]

=]
o
=
o)
0]
ot
o
B
=]
o]
(@]
=
o
QO

of a set of connections")]

—

// activation state
// (active = TRUE)
// number of connectionk
DWORD *pConsumerID, // consumer IDs

dunt)] HRESULT **ppError); // partial results

ource information")]

DWORD *pMax, // max. number of connections
DWORD *pCurCnt) ; // number of connections

[hedpstring ("Get short diagnosis information")]
HRESULT GetIDs (
[out] DWORD *pCount, number Of connections
[out, size is(,*pCount)] GETIDOUT **ppGetIDOut); // short info

[helpstring("Get full diagnosis information")]
HRESULT GetConnections (
[in] DWORD Count, // number of connections
[in, size is(Count)] DWORD *pConsumerID, // consumer IDs
[out, size is(,Count)] GETCONNECTIONOUT **ppGetConnectionOut); // full
info

[helpstring("Revise quality of service")]
HRESULT ReviseQoS (

[in, string] LPWSTR RTAuto, // RTAuto name

[in] WORD QoSType, // quality of service type
[in] WORD QoSValue, // quality of service value
[out] WORD *pRevisedQoSValue) ; // revised quality of

// service wvalue
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[propget, helpstring("Get current ping factor")]
HRESULT PingFactor ([out, retval] WORD *pVal) ;

7

[propput, helpstring("Set ping factor")]
HRESULT PingFactor ([in] WORD NewVal)

[propget, helpstring("Return configuration data base cookie")]
HRESULT CDBCookie ([out, retval] LONG *pVal) ;

}i
5.1.1.3.3.13 ICBAAccoMgt2

[
object,
uuid (CBA00046-6C97-11D1-8271-00A02442DF7D) ,
helpstring ("ICBAAccoMgt2 Interface"),
ppinter default (unique)

]
// sthge 2 extended interface
interface ICBAAccoMgt2 : ICBAAccoMgt

{

[helpstring ("Get current consumer connection IDs")]
HRESULT GetConsIDs (
[out] DWORD *pCount,
[out, size is(, *pCount)] DWORD **ppCons9

onnevtions
sumer IDs

HRESULT GetConsConnections (
[in] DWORD Count, smber~N8f connections
[in, size_is(Count)] DWORD *p umer IDs
[out, size_ is(,Count)

=)
[0]
=
o
w
p
K
-
B
«Q
(@]
(0]
o
Q
[¢]
B
0]
o
3
0]
[a}
Q
(0]
B
[a]
Q

// number of connections
, // consumer IDs

NOUT **ppDiagConsConnOut) ;

// diagnosis info

[in]
[in, size j
[out,

// number of connections
DWORD **ppProviderID) ; // provider IDs

3 , // number of connections
nt)] DWORD *pProviderID, // provider IDs
\is(,Count)] GETPROVCONNOUT **ppGetProvConnOut) ;

// connection info

[helpstxing("Getdp ACCO diagnosis™")]

HRESULT ZDiagnosis (
[in] DWORD Request, // request
[in] DWORD InLength, // length of InBuffer
[1in, size_1s(InLength)] BYTE *plnBuffer, InBuffer
[out] DWORD *pOutLength, // length of OutBuffer
[out, size_ is(, *pOutLength)] BYTE **ppOutBuffer) ; // OutBuffer

}i
5.1.1.3.3.14 ICBAAccoCallback

[
object,
uuid (CBA00042-6C97-11D1-8271-00A02442DF7D) ,
helpstring ("ICBAAccoCallback Interface"),
pointer default (unique)
1
interface ICBAAccoCallback : IUnknown
{
[helpstring ("Hand over new connection data")]
HRESULT OnDataChanged (
[in] long Length, // buffer length
[in, size is(Length)] unsigned char *pBuffer); // buffer
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4*dim+09 etypel[elem]

BSTR:
ULONG strlen
USHORT [strlen] str

case
07
11

case
07

STRUCT: (stage 2)
sequence of wvalues,

in ARRAY or STRUCT:
sequence of values,
representation: as above,
ARRAY: dimensions and numb®
BSTR: 1is filled with zeroes

I N N N N N N
NN N N

}i

5.1.1.8.3.15 ICBAAccoCallback2

bject,
11d (CBA00047-6CfS

binter_defamlt
]
// sthge 2 extgizzz

Face ICBAAccd

Vi
5.1.1.
[

1id (CBAD0 0%
lpgtring ("I

o
u
h
ppifiter default (unique)

1

unaligned, dept

unaligned, dept

-6297-11D1-8271-00A02442DF7D) ,
BAAccoServer Interface"),

header:

00 UCHAR version -- constant=01

01 UCHAR flags

02 USHORT cnt -- number of records

04 array of record
each record:

00 USHORT len -- length of record

02 ULONG ConsumerID -- consumer side of connection

06 UCHAR QualityCode -- OPC QualityCode

07 value -- according to data type
len-7 -- optional TimeStamp
case ARRAY:

07 USHORT dim -- array dimensions

09 ULONG[dim] elem -- number of elements in

elements

string length (nf

wide char strj

interface ICBAAccoServer IUnknown

[helpstring("Establish a set of connections")]

HRESULT Connect (

[in, string] LPWSTR Consumer, // consumer name ("PDev!LDev")

[in] WORD QoSType, // common quality of service type

[in] WORD QoSValue, // common quality of service value

[in] BOOLEAN State, // activation state (active = TRUE)

[in] ICBAAccoCallback *pICBAAccoCallback, // interface pointer
// to callback of the consumer

[in] DWORD Count, // number of connections

[in, size_is(Count)] CONNECTIN *pConnectIn, // connection information

[out] BOOLEAN *pFirstConnect, // first connect call

[out, size is(,Count)] CONNECTOUT **ppConnectOut); // results

[helpstring ("Purge a set of connections")]

HRESULT Disconnect (
[in] DWORD Count,

// number of connections
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Vi

5.1.1.8.3.17 ICBAAccoServer2

// sthge 2 extended interface
interface ICBAAccoServer2 : ICBAAccoServer

1

[in, size is(Count)] DWORD *pProviderID, // provider IDs
[out, size is(,Count)] HRESULT **ppError); // partial results

[helpstring ("Purge all connections of a specific consumer")]
HRESULT DisconnectMe ([in, string] LPWSTR Consumer) ;
// consumer name ("PDev!LDev")

[helpstring("Modify activation state of a set of connections")]
HRESULT SetActivation
[in] BOOLEAN State, // activation state (active = TRUE)
[in] DWORD Count, // number of connections
[in, size is(Count)] DWORD *pProviderID, // provider IDs
[out, size is(,Count)] HRESULT **ppError); // partial results

[EIpstringt oI teEbeat Tand g1
HRESULT Ping([in, string] LPWSTR Consumer); // consumer pa "PDev \Lpev")

object,

uphid (CBA00048-6C97-11D1-8271-00A02442DF7D) ,
helpstring ("ICBAAccoServer2 Interface"),
ppinter default (unique)

[helpstring("Establish a set o
HRESULT Connect?2 (
[in, string] LPWSTR Consume \ A ("PDev'LDev")

ation state (active = TRUE)
*P C“‘ccoCallback // interface
pointer to callback of the conpumer
Hfumber of connections
pConnectIn, // connection informption
ect, // first connect call
TOUT **ppConnectOut); // results

// consumer name ("PDev!LDev")
// buffer length
unsigned char **ppBuffer); // buffer

S~

:OnDataChanged ()

objeqt,
uphidACBA00045-6C97-11D1-8271-00A02442DF7D) ,
helpstring ("ICBAAccoServerSRT Interface"),
pointer default (unique)

// stage 2 interface
interface ICBAAccoServerSRT : IUnknown

{

[helpstring("Connect a set of communication relations")]
HRESULT ConnectCR (

[in, string] LPWSTR Consumer, // consumer name ("PDev!LDev")
[in] WORD QoSType, // RT type

[in] WORD QoSValue, // value of RT

[in] ICBAAccoCallback2 *pICBAAccoCallback2, // interface

// pointer to the consumer's
// call-back to allow gnipping.

[in] MACAddr ConsumerMAC, // MAC address of consumer

[in] DWORD Flags, // flags

[in] DWORD Count, // number of CRs to connect
[in, size_is(Count)] CONNECTINCR *pConnectIn, // CR information
[

out] BOOLEAN *pFirstConnect, // 1f true, AR was established
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// with this call
[out] MACAddr *pProviderMAC, // MAC address of provider
[out, size is(,Count)] CONNECTOUTCR **ppConnectOut); // CR result

[helpstring("Disconnect a communication relation")]
HRESULT DisconnectCR(
[in] DWORD Count, // number of CRs to disconnect
[in, size is(Count)] DWORD *pProviderCRID, // provider CR IDs
[out, size is(,Count)] HRESULT **ppError); // partial results

[helpstring("Establish a set of connections")]
HRESULT Connect (

[in] DWORD ProviderCRID, // provider CR ID
[in] BOOLEAN State, // activation state (active = TRUE)
ftrri BOOLEAN LaSTCONINECT, TR 1S COmMpIerte, Start TtO

// provide now

[in] DWORD Count, // count of items

[in, size_is(Count)] CONNECTINSRT *pConnectlIn,
// connectio

[out, size_ is(,Count)] CONNECTOUT **ppConnectOu
// conneciy

[helpstring ("Purge a set of connections")]
HRESULT Disconnect (
[in] DWORD Count,
[in, size_is(Count)] DWORD *pProvidée
[out, size is(,Count)] HRESULT **ppEr

[helpstring ("Purge all connections of
HRESULT DisconnectMe ([in,
/7\eonsumer name ("PDev!LDev")

—

helpstring ("Modify activation S of connections")]
HRESULT SetActivation(

[in] BOOLEAN S tivation state (active = TRUE)

[in] number of connections
[in, size_ ’ // provider IDs
[out, sige 1ix SULT *jyppError); // partial results

5.1.1.8.3.19 I@
[

o
upid (CBA0O0044 1 0A02442DF7D) ,
helpstring( face"),
ppinter d®

DWORD Count, // number of items to rkad
Yze is(Count), string] LPWSTR *pReadItem, // items to read
[out, size is(,Count)] READITEMOUT **ppReadItemOut) ;

// item information

[helpstring ("Write items")]
HRESULT WriteItems (

[in] DWORD Count, // number of items to write
[in, size_is(Count)] WRITEITEMIN *pWriteItemIn, // items to write
[out, size_ is(,Count)] HRESULT **ppError); // partial results

[helpstring("Write items with quality code and time stamps")]
HRESULT WriteItemsQCD (
[in] DWORD Count, // number of items to write
[in, size_ is(Count)] WRITEITEMQCDIN *pWriteItemQcdIn,
// items to write
[out, size is(,Count)] HRESULT **ppError); // partial results

}i
5.1.1.3.3.20 ICBARTAuto

[
object,
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1

uuid (CBA00051-6C97-11D1-8271-00A02442DF7D) ,
dual, oleautomation,

helpstring ("ICBARTAuto Interface"),

pointer default (unique)

interface ICBARTAuto : IDispatch

{

}i

[propget, helpstring("Name of the runtime automation object")]
HRESULT Name ( [out, retval] BSTR *pVal) ;

[helpstring("Revision major.minor number of the runtime automation object
HRESULT Revision (
[out] SHORT *pMajor,
[out] SHORT *pMinor) ;

n)]

5.1.1.3.3.21 ICBARTAuto2

// sthge 2 extended interface
interface ICBARTAuto2 : ICBARTAuto

5.1.1.8.3.22 ICBASystemProperties

// sthge 2 inter
interface ICBAS

bject,

11d (CBA00052-6C97-11D1-8271-00A02442DF7D) ,
hal, oleautomation,

Elpstring ("ICBARTAuto2 Interface"),
binter_default (unique)

T o ac O

—

helpstring ("Component information")]
HRESULT ComponentInfo (
[out] BSTR *pCompone
/-11D1-8271-00A02442D
[out] BSTR *pVersion) ;

opbject,

upid (CBA00062-6
dpal, oleautomatio
h

p

lpstring () BAS
binter de€f v

F7D}"

[propge X tng sate collection")]

zon ( [out, retval]l SAFEARRAY (BYTE) *pVal) ;
/
/ (VT_USERDEFINED,5,VT_UI2,VT_UI2,VT_UI2,VT UI
/
/
/
/ WORD DevState; LDev's operating state (STATEDEF)
/ WORD LDevGroupError; LDev's group error (GROUPERRORDEF)
/ WORD LDevGECookie; LDev's group error cookie
// WORD AccoGroupError; Acco's group error (GROUPERRORDEF)
// WORD AccoGECookie; Acco's group error cookie

// } STATECOLLECTION;

[propget, helpstring("Stamp collection")]
HRESULT StampCollection([out, retval] SAFEARRAY (BYTE) *pVal);
// the SAFEARRAY contains:
// extended type description (VT_USERDEFINED,3,VT_UI4,VT_UI4,VT_UI4)
// typedef struct STAMPCOLLECTION

//

// DWORD LDevStamp; LDev stamp

// DWORD AccoStampCDB; ACCO stamp: persistent and volatile
// changes to CDB

// DWORD AccoStampModCounter; ACCO stamp: modification counter

// } STAMPCOLLECTION;
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5.1.1.3.4 FAL ASE classes
5.1.1.3.4.1 CBAPhysicalDevice

[

uuid (CBA00000-6C97-11D1-8271-00A02442DF7D) ,

helpstring ("Physical device class")
]
coclass CBAPhysicalDevice
{

[default] interface ICBAPhysicalDevice;
interface ICBAPhysicalDevice2;
interface ICBABrowse;
interface ICBABrowse?2;
interface ICBAPersist;
interface ICBAPersist2;

Vi
5.1.1.8.4.2 CBALogicalDevice
11d (CBA0O0010-6C97-11D1-8271-00A02442DF7D) ,

bncreatable,
plpstring ("Logical device class™")

[«

OB

coclagps CBALogicalDevice

{

[fefault] interface ICBALogicalDevice;
interface ICBALogicalDevice2;
interface ICBAState;
interface ICBATime/
interface ICBABrdyse;
interface ICBABrowde2;
interface ICBAGroupEXror:}

interface ICBAPersAist; only used by PC implementhtion

}i
5.1.1.8.4.3 CBAAcco

[
jn
-
Q.
(@]
Jus)
W
o
o
o
S
o
1
o\
Q
()

bnncreatable

n
halpstring
1

coclaps CBAAcco

{

[fefault]

BAAccoServer2;
ICBAAcCcoServerSRT;
ICBAAccoCallback;
ICBAAccoCallback2;
ICBAAccoSync;
ICBAGroupError;

¥
5.1.1.8.44 CBARTAuto

[

uuid (CBA0O0050-6C97-11D1-8271-00A02442DF7D) ,
noncreatable,
helpstring ("RTAuto class")
]
coclass CBARTAuto
{
[default] interface ICBARTAuUto;
interface ICBARTAuUto2;
interface ICBABrowse;
interface ICBABrowse2;
// plus additional interface(s) for items
// or ICBASystemProperties for special "!SYSTEM" RTAuto

i
5.1.1.3.4.5 CBASystemRTAuto
[
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uuid (CBA00090-6C97-11D1-8271-00A02442DF7D) ,
noncreatable,

h
]

cocla

elpstring("System RTAuto class")

ss CBASystemRTAuto

[default] interface ICBARTAuUto;

}i
52Tr

interface ICBARTAuUto2;
interface ICBABrowse;
interface ICBABrowse2;
interface ICBASystemProperties;

ansfer syntax

5.2.1
The ti
this s
ORPC
5.2.2
5.2.2.

Table

General

ansfer syntax is specified by the underlying ORPC wire protocokh|The IDLcdefin
becification shall be the basis for the APDU encoding and thefefore(the ‘ingut f
model.

Serialization of values and parameter
( General

209 defines the serialization of the data types tha Anections.

o3

ed by
por the
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Table 209 — Data format for serialized connection data

Vartype Data Type Used Bytes in Data Used Bytes in Data
(ORPC channel) (RT channel)
VT_BOOL 2-byte signed int 2 bytes
(True=-1, False=0)
VT_I1 char
VT_UI1 unsigned char
VT_12 short
VT_UI2 unsigned short
VT_l4 long
VT_UIp unsigned long
VT_RA4 float
VT_R4 double
VT_DATE date, 8-byte real
VT_BSTR binary string Byte count (VT_UI4)

N

*

Afterwards (byte count /
2-byte wide chars

N

ount /

the
consunier is used, even if the
pravider has a shorter BSTR,
sifice the consumer assességs the
layout of the buffer.

Only the wide characters within
the actual length of the BSTI|R are
copied to the buffer, there i no
need to null out the wide chprac-
ters between actual length gnd
maximum length; they are tieated
as don’t care.

VT_SAFEARRAY

ultidimensi
%

///&/

rraxdimexsion (VT_UI2)
foneach diprension
numberdf elements (VT_UI4)

ialjiZzed elements of the basis
data“type according to their
laration. The array elements

ay
d
re (like in C/C++) serialized line
by line. This means that the last
index runs the fastest.

Array dimension and numbdr of
elements in each dimension|is
omitted.

Serialized elements of the Hasis
data type ac-cording to thei
declaration. The array ele-njents
(like in C/C++) are serializefl line
by line. This means that the|last
index runs the fastest.

VT_US

.
5

cture

The components of the structure are packed in the sequence of|their
declaration (e.g. without padding bytes) and stored as defined apove.

NOTE

Arrays
maximum

5.2.2.2

length; this applies to

ORPC and RT

Restrictions for the ORPC channel

Since a properties maximum connection data size is restricted to 32 kByte in the ORPC
channel, only a maximum amount of data can be transmitted in a connection. This restricts
the following data types, if they are used within a connection:

- Strings can have up to 16 382 wide characters.

Forsan ammension and lengths will be omitted in the RT channel. The data type is clarifiefl in the
Connedt service of the Acco Server SRT interface by transmitting the extended type description.

their

- Arrays (one dimensional assumed) can have a maximum amount of data with 32 762
Byte.

— Structures are limited to a maximum size of 32 768 Byte.

A device may have smaller maximum sizes of its properties.
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5.2.2.3 Restrictions for the RT channel

Since the maximum length of an item in the format defined above is restricted to 450 bytes in
the RT channel and consistency of values is not ensured across multiple AccoDataCRs, the
following data types are restricted within their length, if they are used within a connection:

- Strings can have up to 223 wide characters, since the actual byte count (4 bytes) is
transmitted within the 450 bytes.

- Arrays (one-dimensional assumed) can have a maximum amount of data with 450
byte.

— Structures are limited to a maximum size of 450 byte.

NOTE [Neftherheader nor tem neader arg mciuded 1 the maximunT e stze of 450 Dytle.

NOTE |The maximum item size can have device specific further restrictions.

The size of the RT reference data is computed according to Table 210{lt ingitdes Both gverall
headgr and all item headers. The maximum size of the RT referepce is 484 bytgs, the
minimum size is 40 bytes.

Element Needed len

> |7

Header | 4 bytes /

For the Item Header 2 bytes f\\)/

For the Quality Cogeé yteA >

For the data types
1 byte

Per Item

o

N
5.3 FAL proteco Nchines

The FAL protocol staté machine structure is as defined in Figure 44. The general structure is
accor«liing to the type 1 protocol machine model.
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FAL Service FAL Service
Reg/Res Primitives Ind/Cnf Primitives
FSPM
y
ARPM Service ARPM Service
Req/Res Primitives Ind/Cnf Primitives
A
ORPC
ARPM
‘ i
DMPM Service DMPM Se e
Reg/Res Primitives Ind/Cnf ithes

DMPM \
p t@l hines

The bghavior of the FAL is specified by | machines. The FSPMi|is the
service interface between the FAL ser¥ices tha art of the FAL Class specificatign and
the p3grticular AREP. Currently, the type 10 specifiessexgetly one AREP class and shal| have
only dne instance of this efass. g om on service attribute AREP or AREP_ID
shall be omitted and an iG] > lection is Msed. The addressing of the FAL pbject
interfgce instance is sgecified vi on class and service attribute Interface Poinfer.

The FSPM is rew@s
- | To accept Sefvis f » the FAL service user and convert them intp FAL
internal primy

tstate machine based on the implicit addressing mechanism
imitives with unified service parameters to the ORPC ARPM.

| primitives from the ARPM and convert them into srvice

ed via

rence

The DMPM specifies the mapping to an abstract ORPC model. The ORPC model defines
therefore an abstract service interface.

5.4 AP context state machine

There is no AP Context State Machine defined for the FAL AE.

5.5 FAL service protocol machines (FSPM)
5.5.1 Overview

This type specifies one FSPM state machine to transfer the FAL user service primitives into
FAL internal service primitives and vice versa.
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5.5.2 Primitive definitions
5.5.2.1
Table 211 shows the service primitives including their associated parameters issued by the

Primitives exchanged between FSPM and FAL User

FAL User and received by the FSPM.

Table 211 — Primitives issued by FAL User to FSPM

Primitive name

Source

Associated parameters

Functions

Querylnterface.req

FAL User

Interface Pointer, Interface ID

Refer to FAL Service
Definition in IEC 61158-5-10

Q orndntarfaca ro
FyRteHa F

EAL Llcor

lntarface-Raointaor hracult
rHteHa T HHE—H e

ppvObject /‘\
Querylinterface.rsp(-) FAL User |Interface Pointer, hresult A
AddRef.req FAL User |[Interface Pointer /\ \\
AddRef.rsp FAL User |Interface Pointer, Reference \/

Count \ \
Release.req FAL User |[Interface Pointer \\ \
Rejease.rsp FAL User |Interface Pointer, Reference \)

Count \
GqgtTypelnfoCount.req FAL User |[Interface Pom er )
GdtTypelnfoCount.rsp(+) FAL User

/w:mw%

GgtTypelnfoCount.rsp(-) FAL User Inte \a\Pom F, hr ult
GgtTypelnfo.req FAL User /ﬁerfa&\ ter,\ Info, |Cld
GqgtTypelnfo.rsp(+) FAL User Int%\PWult,

fo
GqgtTypelnfo.rsp(-) User thface Po r, hresult

GdtIDsOfNames.req

Int Wnter riid, List of

sz mes, cNames, Icid

GdtIDsOfName rsp/)\\/\

Al

Svce Pointer, hresult, List

of rgDispld

GetleOfNamesz@Q)\

\T\AL uSe\7

Interface Pointer, hresult

InJoke.req

§L\Us4r

Interface Pointer,
displdMember, riid, Icid,
wFlags, pDispParams

InJoke.rsp FAL User [Interface Pointer, hresult,
pVarResult

InJoke.rsp(:) FAL User |Interface Pointer, hresult,
pExceplnfo, puArgErr

gej_PRroducer.req FAL User |[Interface Pointer

get_Producer.rsp(+) FALC User [Interface Pointer, hresult,
pVal

get_Producer.rsp(-) FAL User |Interface Pointer, hresult

get_Product.req FAL User |[Interface Pointer

get_Product.rsp(+) FAL User |Interface Pointer, hresult,
pVal

get_Product.rsp(-) FAL User |[Interface Pointer, hresult

get_SerialNo.req FAL User |[Interface Pointer

get_SerialNo.rsp(+) FAL User |[Interface Pointer, hresult,
pVal

get_SerialNo.rsp(-) FAL User |Interface Pointer, hresult

get_ProductionDate.req FAL User |[Interface Pointer
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Primitive name Source Associated parameters Functions

get_ProductionDate.rsp(+) FAL User |Interface Pointer, hresult,

pVal
get_ProductionDate.rsp(-) FAL User |Interface Pointer, hresult
Revision.req FAL User |[Interface Pointer
Revision.rsp(+) FAL User |Interface Pointer, hresult,

pMajor, pMinor
Revision.rsp(-) FAL User |Interface Pointer, hresult
get_LogicalDevice.req FAL User |Interface Pointer, Name
get—togicatbevice-Fspt+s) FAL-User—nterface-Reinter—hresuit

ppLDev /\
ge}_LogicalDevice.rsp(-) FAL User |[Interface Pointer, hresult A
Type.req FAL User |Interface Pointer /\ \\
Type.rsp(+) FAL User |Interface Pointer, hresult, \/

pMultiApp,

pPROFInetDcomStack
Type.rsp(-) FAL User |Interface Pointer, hre@t \ \
PHOFInetRevision.req FAL User |[Interface Pointer,
PROFInetRevision.rsp(+) FAL User |Interface Poin er, hfe uIt,\

pMajor, p

Serwc ac i /\ \5

PROFInetRevision.rsp(-) FAL Use{\ In\fe\aQ\e Pou(er h suw )\
gel_PDevStamp.req FAL User ]}Lterf}sg\FlQnt&\ N
gej_PDevStamp.rsp(+) FAL User& Intqiﬁﬁﬂ\}wr\h}sult,

pVal

gefl_PDevStamp.rsp(-)

<

\\Qterf o‘\t) hresult

gej_Count.req

Interface Pojinter

gef_Count.rsp(+) L Us \' nterface Pointer, hresult,
(\ Pl

gef_Count.rsp(-) /\ \F\AIRU/S}\ Interface Pointer, hresult

Brpwseltems. re AL Use Interface Pointer, Offset,

MaxReturn

B

=

wselte<N\\

?L User

Interface Pointer, hresult,
pltem, pDataType,
pAccessRight

Br ws&[‘sm\.\gz(-)\\/ FAL User |Interface Pointer, hresult
ge _Count2.|%\ > FAL User |[Interface Pointer, Selector
gef_Count2.rsp(+) FAL User |Interface Pointer, hresult,
pVal
get_CountZ.rsp(-) FAL User |Interface Pointer, hresult
Browseltems2.req FAL User |Interface Pointer, Selector,
Offset, MaxReturn
Browseltems2.rsp(+) FAL User |Interface Pointer, hresult,
pltem, pinfo1, pinfo2
Browseltems2.rsp(-) FAL User |Interface Pointer, hresult
Save.req FAL User |[Interface Pointer
Save.rsp(+) FAL User |Interface Pointer, hresult
Save.rsp(-) FAL User |Interface Pointer, hresult
Save2.req FAL User |[Interface Pointer
Save2.rsp(+) FAL User |Interface Pointer, hresult,
pLDevName, pPartialResult
Save2.rsp(-) FAL User |Interface Pointer, hresult
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get_Name.req FAL User |[Interface Pointer
get_Name.rsp(+) FAL User |Interface Pointer, hresult,
pVal
get_Name.rsp(-) FAL User |[Interface Pointer, hresult
get_ACCO.req FAL User |[Interface Pointer
get_ACCO.rsp(+) FAL User |[Interface Pointer, hresult,
ppACCO
get_ACCO.rsp(-) FAL User |Interface Pointer, hresult

gepRFAdte-req FAL-Yser—rterfaceReinter—Nam
gef_RTAuto.rsp(+) FAL User |Interface Pointer, hresult,
ppAuto
gej_RTAuto.rsp(-) FAL User |Interface Pointer, hresult /\ \\
Componentinfo.req FAL User |[Interface Pointer \ \/
Componentinfo.rsp(+) FAL User |[Interface Pointer, hresult, \ \>
pComponentID, pVersi}n\ \
Componentinfo.rsp(-) FAL User |[Interface Pointer, hres\w\ \ >
gel_State.req FAL User |[Interface Pointy{ \ \
gej_State.rsp(+) FAL User |Interface P 'n@re ult, \
> PR
gej_State.rsp(-) FAL Use< In rfée Boir@er, h esu}t\J )\
Aclivate.req FAL User terf}c\e\ﬂjint}f\ \/
Aclivate.rsp(+) FAL User Intgrf\ace\QNr, %gsult
Aclivate.rsp(-) FAL User Inté&fa}a\PoN, esult
Deactivate.req \ W User \|I erf%e)PoW

Dejactivate.rsp(+)

L{\l\ la‘te\wnter, hresult

|
N

Deactivate.rsp()/\ f\N\Us}r\ k\terf}/se Pointer, hresult
Relset.req \/ \ FQL %{r *qterface Pointer
Relset.rsp(+) /\\ \FAE\t/s\eK ’mterface Pointer, hresult
Relset.rsp(-) \ \ FW Interface Pointer, hresult
AdyiseStaté.req \F User |Interface Pointer,
pStateEvent
AdjiseStatexsy(+ FAL User |Interface Pointer, hresult,
pCookie
Ad iseState.m > FAL User |Interface Pointer, hresult
UnadviseState.req FAL User |[Interface Pointer, Cookie
UnjadviseState.rsp(+) FAL User |[Interface Pointer, hresult
UnadviseState.rsp(-) FAL User |Interface Pointer, hresult
get_Time.req FAL User |[Interface Pointer
get_Time.rsp(+) FAL User |[Interface Pointer, hresult,
pVal
get_Time.rsp(-) FAL User |[Interface Pointer, hresult
put_Time.req FAL User |[Interface Pointer, NewVal
put_Time.rsp(+) FAL User [Interface Pointer, hresult
put_Time.rsp(-) FAL User |[Interface Pointer, hresult
GroupError.req FAL User |[Interface Pointer
GroupError.rsp(+) FAL User |[Interface Pointer, hresult,
pVal, pMagicCookie
GroupError.rsp(-) FAL User |Interface Pointer, hresult
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Primitive name Source Associated parameters Functions

AdviseGroupError.req FAL User |[Interface Pointer,

pGroupErrorEvent
AdviseGroupError.rsp(+) FAL User |Interface Pointer, hresult,

pCookie
AdviseGroupError.rsp(-) FAL User |Interface Pointer, hresult
UnAdviseGroupError.req FAL User |[Interface Pointer, Cookie
UnAdviseGroupError.rsp(+) FAL User |Interface Pointer, hresult
UnAdviseGroupError.rsp(-) FAL User |Interface Pointer, hresult

~

v

Ad

PoN=Y tH

EAL Llcaor

In+ r‘n 2 n{ ' Dr ek
T g

o
S

QoSType, QoSVaIue State,
Count, List of
pAddConnectionIn

?

AddConnections.rsp(+) FAL User |Interface Pointer, hresult, List

of ppAddConnectionOut
AddConnections.rsp(-) FAL User |[Interface Pointer, hresult ( \ \
RemoveConnections.req FAL User |[Interface Pointer, Cou ist X

of pConsumerlD \
RemoveConnections.rsp(+) FAL User |Interface Pointep; hresul Li N

of ppError a
RemoveConnections.rsp(-) FAL User |[Interface Fﬁ}qt\e\r/h\?/sulf\ N
ClgarConnections.req FAL Use{ erfﬁoir&e ( U ‘\/
Clg¢arConnections.rsp(+) FAL User @te\}\Qom}\Kr hrw
ClgarConnections.rsp(-) FAL User/lnterface o ter esult
SefActivationState.req FAL User Int rfa Poi te

/\ /\ ~List of p onsumerID
SefActivationState.rsp(t) M User face Pointer, hresult, List
AN
N

SetActivationSteye\{sp(kk \N\UQ\ Wer@e Pointer, hresult
GdtInfo.req \/ FQL DSQr *{Q@{ace Pointer

tinfo.rsp(+) \
" A\ N

4terface Pointer, hresult,
pMax, pCurCnt

Getlnfo.rspj;«)\ \ \ ‘F\AL User |Interface Pointer, hresult
GdtIDs.req \ \ ﬁﬂeL User |Interface Pointer
GdtIDs,.rsp FAL User |[Interface Pointer, hresult,
pCount, List of ppGetIDOut
GeqtIDs.rsp(-) > FAL User |Interface Pointer, hresult
GdtConnections.req FAL User |Interface Pointer, Count, List
of pConsumerlD
GefConnections.rsp(+) FAL User [Interface Pointer, hresult, List
of ppGetConnectionOut
GetConnections.rsp(-) FAL User |Interface Pointer, hresult
ReviseQoS.req FAL User |Interface Pointer, RTAuto,
QoSType, QoSValue
ReviseQoS.rsp(+) FAL User [Interface Pointer, hresult,
pRevisedQoSValue
ReviseQoS.rsp(-) FAL User |Interface Pointer, hresult
get_PingFactor.req FAL User |Interface Pointer
get_PingFactor.rsp(+) FAL User |[Interface Pointer, hresult,
pVal
get_PingFactor.rsp(-) FAL User |[Interface Pointer, hresult
put_PingFactor.req FAL User |[Interface Pointer, NewVal
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put_PingFactor.rsp(+) FAL User |Interface Pointer, hresult
put_PingFactor.rsp(-) FAL User |Interface Pointer, hresult
get_CDBCookie.req FAL User |[Interface Pointer
get_CDBCookie.rsp(+) FAL User |[Interface Pointer, hresult,
pVal
get_CDBCookie.rsp(-) FAL User |[Interface Pointer, hresult
GetConslIDs.req FAL User |[Interface Pointer
GetConslIDs.rsp(+) FAL User Inrt‘erfai:eI I_D?inzer, hresult,
ppC;H;u?ﬁ;rlb /\
GgtConslIDs.rsp(-) FAL User |[Interface Pointer, hresult A
GgtConsConnections.req FAL User [Interface Pointer, Count, List (\ \\\\
of pConsumerlD
GdtConsConnections.rsp(+) FAL User |[Interface Pointer, hresult, I{ \\ >
of ppGetConsConnOut
GgtConsConnections.rsp(-) FAL User |Interface Pointer, hre@t \‘ \
DiagConsConnections.req FAL User |[Interface Poinm \
of pConsumerl
DiagConsConnections.rsp(+) FAL User |[Interface P 'n‘%r(,)r ul Li}t\
of ppDi;,g\@g nn/zéut/\ \5
DiggConsConnections.rsp(-) FAL Use{\ In\m{faQ\e IsoirQer, h suh*J )\
GdtProviDs.req FAL User ]}Lterf}sg\l&({int&\
GgtProvIDs.rsp(+) FAL User& Inthsult,
pCountyList of ppProviderID

GdtProvIDs.rsp(-)

<

Y&ter?é&e)’o@t;}, hresult

GdtProvConnections.re,

| Wnter, Count, List
of pRroviderID

GgtProvConnections\rspf+) Al\User W)e Pointer, hresult, List
‘Kf ppGetProvConnOut
GetProvConnecticy\s<.Ksp(>\ \FAL S 4terface Pointer, hresult
GgtDiagnosis.re F)N\Us/ef/ Interface Pointer, Request,
InLength, pInBuffer
GgtDiagnosi .rsp(}y\ FAL User |Interface Pointer, hresult,
j\ \ pOutLength, ppOutBuffer
GetDia@m{is}Q(-x\/ FAL User |Interface Pointer, hresult
Connect.req FAL User |[Interface Pointer, Consumer,
QoSType, QoSValue, State,
pICBAAccoCallback, Count,
List of pConnectin
Connect.rsp(+) FAL User |[Interface Pointer, hresult,
pFirstConnect, List of
ppConnectOut
Connect.rsp(-) FAL User |[Interface Pointer, hresult
Disconnect.req FAL User |[Interface Pointer, Count, List
of pProviderID
Disconnect.rsp(+) FAL User |[Interface Pointer, hresult, List
of ppError
Disconnect.rsp(-) FAL User |[Interface Pointer, hresult
DisconnectMe.req FAL User |Interface Pointer, Consumer
DisconnectMe.rsp(+) FAL User |Interface Pointer, hresult
DisconnectMe.rsp(-) FAL User |[Interface Pointer, hresult
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SetActivation.req FAL User |[Interface Pointer, State,
Count, List of pProviderID
SetActivation.rsp(+) FAL User |Interface Pointer, hresult, List
of ppError
SetActivation.rsp(-) FAL User |Interface Pointer, hresult
Ping.req FAL User |[Interface Pointer, Consumer
Ping.rsp(+) FAL User |Interface Pointer, hresult
Ping.rsp(-) FAL User |Interface Pointer, hresult
Coprest2-req AL User—trterfaceReinter—Consumer
QoSType, QoSVaIue State
pICBAAccoCallback, Count,
List of pConnectin ~
Connect2.rsp(+) FAL User |Interface Pointer, hresult,
pFirstConnect, List of
ppConnectOut
Connect2.rsp(-) FAL User |Interface Pointer, hresul)\ \ \ \/
GdtConnectionData.req FAL User |[Interface Pointer, Co@wer \ \
GgtConnectionData.rsp(+) FAL User |Interface Pointe 7 hresu N
pLength, pBuf
GdtConnectionData.rsp(-) FAL User |[Interface F’}Qt r,
OnDataChanged.req FAL Use b\i@m%r L& 1‘13\) /
fe
OnbDataChanged.rsp(+) FAL User erfa inter hresu
OnbataChanged.rsp(-) FAL User( Intgrf‘&e N\sk hésult

Gnlip.req /\FA}/USSK Inte cé\ﬁoint
Gnlip.rsp(+) A M User *{Q\t&(ace PoMr, hresult
Gnip.rsp(-) [ ‘1'\0\L %Nannter, hresult
Readltems.req Al\User er Pointer, Count, List
xkfp eadltem
Readltems.rsp(+) \FAL S 4terface Pointer, hresult, List
/\ \ of ppReadltemOut
adltems/rs’p(\) ‘F\AL User |Interface Pointer, hresult
@feL User |Interface Pointer, Count, List

of pWriteltem

Wijitelte .rs}(N \/ FAL User |Interface Pointer, hresult, List
of ppError
eriteltems.rsp(-\/ FAL User |[Interface Pointer, hresult
eriteltemsQCD.req FAL User |Interface Pointer, Count, List
of pWriteltemQcdIn
WriteltemsQCD.rsp(+) FAL User |Interface Pointer, hresult, List
of ppError
WriteltemsQCD.rsp(-) FAL User [Interface Pointer, hresult
ConnectCR.req FAL User |Interface Pointer, Consumer,
QoSType, QoSValue,
pICBAAccoCallback,
ConsumerMAC, Flags, Count,
List of pConnectin
ConnectCR.rsp(+) FAL User |[Interface Pointer, hresult,
pFirstConnect,
pProviderMAC, List of
ppConnectOut
ConnectCR.rsp(-) FAL User |[Interface Pointer, hresult
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DisconnectCR.req FAL User |[Interface Pointer, Count, List
of pProviderCRID
DisconnectCR.rsp(+) FAL User |Interface Pointer, hresult, List
of ppError
DisconnectCR.rsp(-) FAL User |Interface Pointer, hresult
SRTConnect.req FAL User |Interface Pointer,
ProviderCRID, State,
LastConnect, Count, List of
pConnectin
SRTConnect.rsp(+) FAL User |Interface Pointer, hresult, List
of ppConnectOut
SHTConnect.rsp(-) FAL User |[Interface Pointer, hresult (
CoCreatelnstance.req FAL User |Host address, Class ID,
Interface 1D, (\
CoCreatelnstance.rsp(+) FAL User |hresult, Interface Pointer \
CoCreatelnstance.rsp(-) FAL User |hresult \ \ \/
CoDisconnectObject.req FAL User |[Interface Pointer & \ \
CoDisconnectObject.rsp FAL User |Interface Pointm N
Call.req FSPM Interface Pointer, $eryice \/
Name, Li nifi ce
Q-Para z \ \>
Call.rsp(+) i
Call.rsp(-)

Table|212 shows the s

FSPM and receivf b

by the
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Table 212 — Primitives issued by FSPM to FAL User

Primitive name Source Associated parameters Functions
Querylnterface.ind FSPM Interface Pointer, Interface ID |Refer to FAL Service
Definition in IEC 61158-5-10
Querylnterface.cnf(+) FSPM Interface Pointer, hresult,
ppvObject
Querylinterface.cnf(-) FSPM Interface Pointer, hresult
AddRef.ind FSPM Interface Pointer
AddRef.cnf FSPM Interface Pointer, Reference
Count
Release.ind FSPM Interface Pointer /
ReJease.cnf FSPM Interface Pointer, Reference N
Count /\ “
GgtTypelnfoCount.ind FSPM Interface Pointer \ \/
GdtTypelnfoCount.cnf(+) FSPM Interface Pointer, hresult, \ \>
pcTinfo N
GdtTypelnfoCount.cnf(-) FSPM Interface Pointer hres \ >
GgtTypelnfo.ind FSPM Interface Pomt |TInfo b \
GqgtTypelnfo.cnf(+) FSPM Interface Pom er, Rregult, \
ppTinfo \\
GdtTypelnfo.cnf(-) FSPM < rf< Bm er h esuw ‘\
GdtIDsOfNames.ind FSPM e 0|n , riid \w
/ s, lcid
GgtIDsOfNames.cnf(+) FSPM ult, List

Intérfage Pol W
of r Dis d

GgtIDsOfNames.cnf(-) N

mt{rfaEJPoM, hresult

InJoke.ind SP loterfa inter,
ispldMember, riid, Icid,
/\ lags, pDispParams
InJoke.cnf(+) \/\F M Interface Pointer, hresult,
VarResult
In W/ Interface Pointer, hresult,

Joke.cnf(-) \\\\

pExceplnfo, puArgErr

gef_ Produc r. |nd\ \ §8>PM Interface Pointer

gel_ odww FSPM Interface Pointer, hresult,
pVal

gef_Producer. FSPM Interface Pointer, hresult

gel_Praoduct.ind FSPM Interface Pointer

gef_Rreduct.cnf(+) FSPM Interface Pointer, hresult,
pval

get_Product.cnf(-) FSPM Interface Pointer, hresult

get_SerialNo.ind FSPM Interface Pointer

get_SerialNo.cnf(+) FSPM Interface Pointer, hresult,
pVal

get_SerialNo.cnf(-) FSPM Interface Pointer, hresult

get_ProductionDate.ind FSPM Interface Pointer

get_ProductionDate.cnf(+) FSPM Interface Pointer, hresult,
pVal

get_ProductionDate.cnf(-) FSPM Interface Pointer, hresult

Revision.ind FSPM Interface Pointer

Revision.cnf(+) FSPM Interface Pointer, hresult,

pMajor, pMinor



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

\\(axR

61158-6-10 © IEC:2007(E) - 315 -
Primitive name Source Associated parameters Functions

Revision.cnf(-) FSPM Interface Pointer, hresult
get_LogicalDevice.ind FSPM Interface Pointer, Name
get_LogicalDevice.cnf(+) FSPM Interface Pointer, hresult,

ppLDev
get_LogicalDevice.cnf(-) FSPM Interface Pointer, hresult
Type.ind FSPM Interface Pointer
Type.cnf(+) FSPM Interface Pointer, hresult,

pMultiApp,

pPROFInetDcomStack
Type.cnf(-) FSPM Interface Pointer, hresult /\
PROFInetRevision.ind FSPM Interface Pointer A
PROFInetRevision.cnf(+) FSPM Interface Pointer, hresult,

pMajor, pMinor,

pServicePack, pBuild
PROFInetRevision.cnf(-) FSPM Interface Pointer, hresult \ \ )
gej_PDevStamp.ind FSPM Interface Pointer < \
gefl_PDevStamp.cnf(+) FSPM Interface Pointers/hresul,

pVal
gel_PDevStamp.cnf(-) FSPM Interface P nkr,ﬁre}éul}\ \
gef_Count.ind FSPM / terfa onﬁ:er ( L) N
gej_Count.cnf(+) FSPM Inte\(ia%rﬁihr ult,

aI

gef_Count.cnf(-) FSPM ( Int?pt%:ex\le\r, hresult
Brpwseltems.ind FSP Intexface\Poin r,\@ﬁset,

Browseltems.cnf(+)

Interface Pojnter, hresult,
plter, p aType,
}&Qcce sRight

Brpwseltems. cn <

S
o

*{Qtér{ace Pointer, hresult

gel_Count2.ind

4terface Pointer, Selector

(D

g

_Count2. cnf(&\\\\

Interface Pointer, hresult,
pVal

[]
O
o
c
=)
=
5]
S
=8
=
Z

gef_ Interface Pointer, hresult
Brow Iteww FSPM Interface Pointer, Selector,
Offset, MaxReturn
Browseltems2enf(+) FSPM Interface Pointer, hresult,
pltem, pinfo1, pinfo2
Browseltems2.cnf(-) FSPM Interface Pointer, hresult
Save.ind FSPM Tnterface Pointer
Save.cnf(+) FSPM Interface Pointer, hresult
Save.cnf(-) FSPM Interface Pointer, hresult
Save2.ind FSPM Interface Pointer
Save2.cnf(+) FSPM Interface Pointer, hresult,
pLDevName, pPartialResult
Save2.cnf(-) FSPM Interface Pointer, hresult
get_Name.ind FSPM Interface Pointer
get_Name.cnf(+) FSPM Interface Pointer, hresult,
pVal
get_Name.cnf(-) FSPM Interface Pointer, hresult
get_ACCO.ind FSPM Interface Pointer
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get_ACCO.cnf(+) FSPM Interface Pointer, hresult,
ppACCO
get_ACCO.cnf(-) FSPM Interface Pointer, hresult
get_RTAuto.ind FSPM Interface Pointer, Name
get_RTAuto.cnf(+) FSPM Interface Pointer, hresult,
ppAuto
get_RTAuto.cnf(-) FSPM Interface Pointer, hresult
Componentinfo.ind FSPM Interface Pointer
C oaonantlaf, afld) ESDM lnatarfa Raointar hracult
Rporenthfe-ent {3} FSRM trterfaceReinter—hresuts
pComponentID, pVersion /\
Componentinfo.cnf(-) FSPM Interface Pointer, hresult A

gej_State.ind FSPM Interface Pointer /\ \\

gej_State.cnf(+) FSPM Interface Pointer, hresult, \/
pVal /

gej_State.cnf(-) FSPM Interface Pointer, hresy}t\ \\ \

Activate.ind FSPM Interface Pointer \ >

Aclivate.cnf(+) FSPM Interface Pointy{hresﬁf\ \

Aclivate.cnf(-) FSPM Interface P}f{nk—:‘r, ﬁre}ul;\ \

Dejactivate.ind FSPM wterfay\koirﬁer / (\ N >

Délactivate.cnf(+) FSPM |nte\§a§e\ &er hr&ult

Deactivate.cnf(-) FSPM —%erfa\\@te\wesult

/q\

Reset.ind FSPM Intertace I%\\ >

Relset.cnf(+) /\FSVM\ t}@%Doiné; hresult

Relset.cnf(-) N F\S&:’M *Q face Po%r hresult

N
AdjiseState.ind SPM \ ntexface omter
ate vent

ookie

AdviseState.cnR\)/(\ W/]j\ &erface Pointer, hresult,

Ad iseState.cnf({\ }\%’M ) Interface Pointer, hresult

UnadviseSt/a‘t’éﬂQd \ \ ‘@PM Interface Pointer, Cookie

Unadv§\8t\a{e cnf\\K \ ﬁS)PM Interface Pointer, hresult

Unla d@%S\{QQ ?l‘\\)\ \ FSPM Interface Pointer, hresult

ge Tlme}d\ FSPM Interface Pointer
ge _Time.cnf(+)\/ FSPM Interface Pointer, hresult,
pVal
gefl_Time.cnf(-) FSPM Interface Pointer, hresult
put_Time.ind FSPM Interface Pointer, NewVal
put_Time.cnf(+) FSPM Interface Pointer, hresult
put_Time.cnf(-) FSPM Interface Pointer, hresult
GroupError.ind FSPM Interface Pointer
GroupError.cnf(+) FSPM Interface Pointer, hresult,
pVal, pMagicCookie
GroupError.cnf(-) FSPM Interface Pointer, hresult
AdviseGroupError.ind FSPM Interface Pointer,
pGroupErrorEvent
AdviseGroupError.cnf(+) FSPM Interface Pointer, hresult,
pCookie

AdviseGroupError.cnf(-) FSPM Interface Pointer, hresult
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UnAdviseGroupError.ind FSPM Interface Pointer, Cookie
UnAdviseGroupError.cnf(+) FSPM Interface Pointer, hresult
UnAdviseGroupError.cnf(-) FSPM Interface Pointer, hresult
AddConnections.ind FSPM Interface Pointer, Provider,

QoSType, QoSValue, State,

Count, List of

pAddConnectionln
AddConnections.cnf(+) FSPM Interface Pointer, hresult, List

of ppAddConnectionOut
AdpTonnections.cni(-) FSPM Ttertace Pointer, Nresurt
RemoveConnections.ind FSPM Interface Pointer, Count, List

of pConsumerID ~
RemoveConnections.cnf(+) FSPM Interface Pointer, hresult, List

of ppError
RemoveConnections.cnf(-) FSPM Interface Pointer, hresult ( \ \
Clg¢arConnections.ind FSPM Interface Pointer /\ \\ \
Clg¢arConnections.cnf(+) FSPM Interface Pointer,};&@l‘t\ \ )
ClgarConnections.cnf(-) FSPM Interface Pointgr, h/gsu\ \
SetActivationState.ind FSPM Interface l%{é

Count, ée;\() n um r \5
SetActivationState.cnf(+) FSPM rf P0| tergsh su is

pp rri
SefActivationState.cnf(-) FSPM /lnterface }h{er esult
Geltinfo.ind FsPM  \ [intkrfavg Pomten
Gdtinfo.cnf(+) ﬁ?fl\/l terf ointer, hresult,
A X, pCur

Gdtinfo.cnf(-) [ T\SPM\\Int\@Mnter, hresult
GdtIDs.ind (\> > SN Interface Pointer
Gs F\‘SQ/IJ\ Interface Pointer, hresult,

tIDs.cnf(+) <\
/\

Count, List of ppGetIDOut

tIDs.cnf(-)

FSRM_/

Interface Pointer, hresult

Bt

§PM

Interface Pointer, Count, List
of pConsumerID

Getcmw FSPM Interface Pointer, hresult, List
of ppGetConnectionOut
GetConnect|on cnf( )> FSPM Interface Pointer, hresult
Revise@QoS:ind FSPM Interface Pointer, RTAuto,
QoSType, QoSValue
ReviseQoS.cnf(+) FSPM Tnterface Pointer, hresult,
pRevisedQoSValue
ReviseQoS.cnf(-) FSPM Interface Pointer, hresult
get_PingFactor.ind FSPM Interface Pointer
get_PingFactor.cnf(+) FSPM Interface Pointer, hresult,
pVal
get_PingFactor.cnf(-) FSPM Interface Pointer, hresult
put_PingFactor.ind FSPM Interface Pointer, NewVal
put_PingFactor.cnf(+) FSPM Interface Pointer, hresult
put_PingFactor.cnf(-) FSPM Interface Pointer, hresult
get_CDBCookie.ind FSPM Interface Pointer
get_CDBCookie.cnf(+) FSPM Interface Pointer, hresult,

pVal
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get_CDBCookie.cnf(-) FSPM Interface Pointer, hresult
GetConslIDs.ind FSPM Interface Pointer
GetConslIDs.cnf(+) FSPM Interface Pointer, hresult,

pCount, List of

ppConsumerlD
GetConslIDs.cnf(-) FSPM Interface Pointer, hresult
GetConsConnections.ind FSPM Interface Pointer, Count, List

of pConsumerID
GetConsConnections.cnf(+) FSPM Interface Pointer, hresult, List

oT ppGerconsconnout
GdtConsConnections.cnf(-) FSPM Interface Pointer, hresult (

N

DiagConsConnections.ind FSPM Interface Pointer, Count, List

of pConsumerlD /\
DiagConsConnections.cnf(+) FSPM Interface Pointer, hresult, Lis

of ppDiagConsConnOut
DiggConsConnections.cnf(-) FSPM Interface Pointer, hreS/ﬁ\ \\ \
GgtProviDs.ind FSPM Interface Pointer \ \ )
GgtProvIDs.cnf(+) FSPM Interface Pointgr, hresult,

pCount, List o pp@iderl
GdtProvIDs.cnf(-) FSPM InterfaCﬁ\ oi té\v//ésu \5
GgtProvConnections.ind FSPM rf P terC unt\lf[st

oviderID
GgtProvConnections.cnf(+) FSPM (Interface olnter, hresult, List
nnO

of FpGQtPr v

tP rovConnections.cnf(-)/\

FSPM~_

Int&*&q:é\Poinks,%esult

GgtDiagnosis.ind F\SbM face Pointer, Request,
(\ [Mhength, Buffer
GgtDiagnosis.cn f M terfage Pointer, hresult,
p ength, ppOutBuffer
GdtDiagnosis.cnf(-) FSRM ﬁterface Pointer, hresult
Connect.ind W Interface Pointer, Consumer,
QoSType, QoSValue, State,
pICBAAccoCallback, Count,
List of pConnectin
Con FSPM Interface Pointer, hresult,
pFirstConnect, List of
ppConnectOut
Cannect.enf(- ) FSPM Interface Pointer, hresult
Digconpect.ind FSPM Interface Pointer, Count, List
of pProviderID
Disconnect.cnf(+) FSPM Interface Pointer, hresult, List
of ppError
Disconnect.cnf(-) FSPM Interface Pointer, hresult
DisconnectMe.ind FSPM Interface Pointer, Consumer
DisconnectMe.cnf(+) FSPM Interface Pointer, hresult
DisconnectMe.cnf(-) FSPM Interface Pointer, hresult
SetActivation.ind FSPM Interface Pointer, State,
Count, List of pProviderID
SetActivation.cnf(+) FSPM Interface Pointer, hresult, List
of ppError
SetActivation.cnf(-) FSPM Interface Pointer, hresult
Ping.ind FSPM Interface Pointer, Consumer
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Ping.cnf(+) FSPM Interface Pointer, hresult
Ping.cnf(-) FSPM Interface Pointer, hresult
Connect2.ind FSPM Interface Pointer, Consumer,

QoSType, QoSValue, State,

pICBAAccoCallback, Count,

List of pConnectin
Connect2.cnf(+) FSPM Interface Pointer, hresult,

pFirstConnect, List of

ppConnectOut
Connect2.cnf(-) FSPM Interface Pointer, hresult
OnbataChanged.ind FSPM Interface Pointer, Length,

pBuffer
GdtConnectionData.ind FSPM Interface Pointer, Consumer /\& ) (\
GdtConnectionData.cnf(+) FSPM Interface Pointer, hresult, \)

pLength, pBuffer
GgtConnectionData.cnf(-) FSPM Interface Pointer, hresul)\ \ \ \/
OnDataChanged.cnf(+) FSPM Interface Pointer, hreénl{ \ \
OnbataChanged.cnf(-) FSPM Interface Pointm N
Gnlip.ind FSPM Interface Poin(er \/
Gnrip.cnf(+) FSPM Interfac;\éoi\@v,/h?ésuﬁ\ \5
Grjip.cnf(-) FSPM & |rﬁsqa§\e ﬁoi(er h suW )\
Reladltems.ind FSPM }_&ter ase |nte Coun

/of pRea
Readltems.cnf(+) FSPM Int rfatg,Pointe h sult, List
/\ /\ f ppReaditem ut

Rejadltems.cnf(-) A I}S!PM face P0| er hresult

Wiiteltems.ind k

e ace omter Count, List
jiteltem

Wniteltems.cnf(w/\\/\

t\r/ace Pointer, hresult, List
ppError

eriteltems.cnf(-(\

Interface Pointer, hresult

BN

Interface Pointer, Count, List
of pWriteltemQcdIn

e

Interface Pointer, hresult, List
of ppError

Wmteltems cnf(

Interface Pointer, hresult

Co

nnectCR:ind \/

Interface Pointer, Consumer,
QoSType, QoSValue,
pICBAAccoCaIIback

nnnnnnnn I\Ill\f‘ Elﬂnb f‘n..nt
A ana T

Llst of pConnectIn

Co

nnectCR.cnf(+)

FSPM

Interface Pointer, hresult,
pFirstConnect,
pProviderMAC, List of
ppConnectOut

Co

nnectCR.cnf(-)

FSPM

Interface Pointer, hresult

DisconnectCR.ind

FSPM

Interface Pointer, Count, List
of pProviderCRID

DisconnectCR.cnf(+)

FSPM

Interface Pointer, hresult, List
of ppError

DisconnectCR.cnf(-)

FSPM

Interface Pointer, hresult
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SRTConnect.ind FSPM Interface Pointer,

ProviderCRID, State,

LastConnect, Count, List of

pConnectin
SRTConnect.cnf(+) FSPM Interface Pointer, hresult, List

of ppConnectOut
SRTConnect.cnf(-) FSPM Interface Pointer, hresult
CoCreatelnstance.ind FSPM Host address, Class ID,

Interface ID,
CoCreatelnstance.cnf(+) FSPM hresult, Interface Pointer
CoCreatelnstance.cnf(-) FSPM hresult /\
CoDisconnectObject.ind FSPM Interface Pointer A
CoDisconnectObject.cnf FSPM Interface Pointer, hresult /\
Cdll.ind FSPM Interface Pointer, Service

Name, List of Unified Servi¢e

In-Parameter
Call.cnf(+) FSPM Interface Pointer, Ser¥ice

Name, hresult, Li nified

Service Out-Papameter
Call.cnf(-) FSPM Interface Pointer, Service \ \/

Name, hr%gu\n\

N\
5.5.2.p Parameters of FAL User/F

The pprameters used with the primitive’s exchangedbetween the FAL User and the FSHM are
descriped in FAL Service Definition in

5.5.2.3 FSPM states
The dgefined state of th

9

scription is listed in Table 213.

state descriptions

State Name/\& Description
ACTIVE Th FWhe ACTIVE state is ready to transmit and receive service primitives
/\ Mo and from the ARPM and the FAL user.
The statetransiie\tiagram of the FSPM is shown in Figure 45.
ACTIVE
1-428 | |
Figure 45 — State transition diagram of FSPM
5.5.2.4 FSPM state table

The FSPM state transitions are specified in Table 214.
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Table 214 — FSPM state table

# Current Event Next
State ICondition State
=>Action
1 ACTIVE | Queryinterface.req(Interface Pointer, Interface ID) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=Querylnterface
List of Unified Service In-Parameter:=Interface 1D
ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Paramefter)
2 ACTIVE | Querylinterface.rsp(+)(Interface Pointer, hresult, ppvObject) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=Querylnterface
hresult:=hresult
List of Unified Service Out-Parameter:=ppvObject
ARPM_Call.rsp(Interface Pointer, Service Name, hrestit, Lis un Service
Out-Parameter)
3 ACTIVE | Querylnterface.rsp(-)(Interface Pointer, hrestilt) \> ACTIVE
=>
Interface Pointer:= Interface Pgi G
Service Name:=Querylnterfa
hresult:=hresult
List of Unified Service Out-Parameter:="
ARPM_Call.rsp(Interface Pointer, Serwice It, List of Unified Service
Out-Parametery\
4 ACTIVE | ARPM_Call.ind(Intexface Poi e, List of Unified Service In- ACTIVE
Paramete
5 ACTIVE ACTIVE
hresult™=hresult
ppvObject:=List of Unified Service Out-Parameter
QuerytnterfaceenftHtinterfacePoimterhresuttppvSbiect
6 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=QuerylInterface &&
hresult.S=Error
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
QuerylInterface.cnf(-)(Interface Pointer, hresult)
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Parameter)

/Service Name=Release

=>

Interface Pointer:=Interface Pointer
Release.ind(Interface Pointer)

# Current Event Next
State ICondition State
=>Action
7 ACTIVE | AddRef.req(Interface Pointer) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=AddRef
List of Unified Service In-Parameter:="empty"
ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Parameter)
8 CTIVE | AddRef rsp(Interface Pointer, Reference Count) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=AddRef
hresult:="empty"
List of Unified Service Out-Parameter:=Reference Count
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, LiSt of Unhified Servi
Out-Parameter) “
9 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List\of Unified W- ACTIVE
Parameter)
/Service Name=AddRef
=>
Interface Pointer:=Interface Pointer C)
AddRef.ind(Interface Pointer{w\
10 ACTIVE | ARPM_Call.cnf(Interface Point ice Name, hr\e\su.LL/List of Unified ACTIVE
Service Out-Parameter)
/Service Name=AddRef
=>
Interface Poin
Referenc
AddRef.cnf(Int
11 |[hcTIvE R@. ACTIVE
=>
12 ACTI h‘%a .rsp(Interface Pointer, Reference Count) ACTIVE
Inter ointer:= Interface Pointer
Service Name:=Release
hresult:="empty"
List of Unified Service Out-Parameter:=Reference Count
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
13 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In- ACTIVE
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# Current Event Next
State ICondition State
=>Action
14 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=Release
=>
Interface Pointer:=Interface Pointer
Reference Count:=List of Unified Service Out-Parameter
Release.cnf(Interface Pointer, Reference Count)
15 CTIVFE [GetTypelnfoCount req(interface Pointer) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=GetTypelnfoCount
List of Unified Service In-Parameter:="empty"
ARPM_Call.req(Interface Pointer, Service Name, List of Uni?d%ic In3
Parameter)
16 ACTIVE | GetTypelnfoCount.rsp(+)(Interface Pointer, hresult, pcTinfQ) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=GetTypelnfoCount
hresult:=hresult
List of Unified Service Out-P
ARPM_Call.rsp(Interface Poi of Unified Service
Out-Parameter)
17 ACTIVE ACTIVE
18 ACTIVE ACTIVE
=>
terface Pointer:=Interface Pointer
Q MCO nt.ind(Interface Pointer)
19 ACTIVE F;M_ Il.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service t-Parameter)
/Service Name=GetTypelnfoCount &&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
pcTInfo:=List of Unified Service Out-Parameter
GetTypelnfoCount.cnf(+)(Interface Pointer, hresult, pcTInfo)
20 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE

Service Out-Parameter)

/Service Name=GetTypelnfoCount &&
hresult.S=Error

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

GetTypelnfoCount.cnf(-)(Interface Pointer, hresult)
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# Current Event Next
State ICondition State
=>Action
21 ACTIVE | GetTypelnfo.req(Interface Pointer, iTInfo, Icid) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=GetTypelnfo
List of Unified Service In-Parameter:=(iTInfo, Icid)
ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Parameter)
22 CTIVE | GetTypelnfo.rsp(+)(Interface Pointer, hresult, ppTinfo) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=GetTypelnfo
hresult:=hresult
List of Unified Service Out-Parameter:=ppTInfo
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, LiSt of Unhified S¢rvi
Out-Parameter) “
23 |ACTIVE | GetTypelnfo.rsp(-)(Interface Pointer, hresult) \ \) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=GetTypelnfo
hresult:=hresult
List of Unified Service Out-Paxame
ARPM_Call.rsp(Interface Pointe
Out-Parameter)
24 ACTIVE ACTIVE
Parameter)
=>
Interface Roin
Ici
iTInfeALj
25 ACTIVE ACTIVE
ppTInfo:=List of Unified Service Out-Parameter
GetTypelnfo.cnf(+)(Interface Pointer, hresult, ppTinfo)
26 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE

Service Out-Parameter)

/Service Name=GetTypelnfo &&
hresult.S=Error

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

GetTypelnfo.cnf(-)(Interface Pointer, hresult)



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) - 325 -

Current Event
State ICondition
=>Action

Next
State

27

ACTIVE | GetIDsOfNames.req(Interface Pointer, riid, List of rgszNames, cNames, Icid)

=>

Interface Pointer:= Interface Pointer

Service Name:=GetIDsOfNames

List of Unified Service In-Parameter:=(riid, List of rgszNames, cNames, Icid)

ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

ACTIVE

28

CTIVE | GetiDsOfNames.rsp(+)(Interface Paointer, hresult, | ist of rgDispld)

ACTIVE

=>

Interface Pointer:= Interface Pointer

Service Name:=GetIDsOfNames

hresult:=hresult

List of Unified Service Out-Parameter:=List of rgDispld

Out-Parameter)

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, LiSt of Unhified S¢rvi

29

=>
Interface Pointer:= Interface Pointer
Service Name:=GetIDsOfNames
hresult:=hresult

ARPM_Call.rsp(Interface Pointe
Out-Parameter)

N
ACTIVE | GetiIDsOfNames.rsp(-)(Interface Pointer, hresult) \ \)

ACTIVE

30

ACTIVE

=>

Interface

ACTIVE

31

Interface Pointer:=Interface Pointer
hresult:=hresult

ACTIVE

List of rgDispld:=List of Unified Service Out-Parameter
GetlDsOfNames.cnf(+)(Interface Pointer, hresult, List of rgDispld)

32

ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=GetIDsOfNames &&
hresult.S=Error

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

GetlDsOfNames.cnf(-)(Interface Pointer, hresult)

ACTIVE
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# Current Event Next
State ICondition State
=>Action
33 ACTIVE |Invoke.req(Interface Pointer, displdMember, riid, Icid, wFlags, pDispParams) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=Invoke
List of Unified Service In-Parameter:=(displdMember, riid, Icid, wFlags,
pDispParams)
ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Parameter)
34 ACTIVE | Invoke.rsp(+)(Interface Pointer, hresult, pVarResult) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=Invoke
hresult:=hresult
List of Unified Service Out-Parameter:=pVarResult
ARPM_Call.rsp(Interface Pointer, Service Name, hresuljsList ifieekSexvice
Out-Parameter) {\l\
35 ACTIVE | Invoke.rsp(-)(Interface Pointer, hresult, pExcep % ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=Invoke
hresult:=hresult
List of Unified Service Out-Parameterss(pExce
ARPM_Call.rsp(Interface Poin ervice N esult, List of Unified Service
Out-Parameter) N\
36 |ACTIVE | ARPM_Call.ing er,\s@e Nawe)List of Unified Service In- ACTIVE
Parameter)
/Service NB
=>
Inteffase Pujnter:=Ip 3Qinte
di nber:=List’s 1 grvice In-Parameter(displdMember)
iid:=Li iex 1ce Pafameter(riid)
ervice Ip-Parameter(lcid)
rvice In-Parameter(wFlags)
nified Service In-Parameter(pDispParams)
ointer, displdMember, riid, Icid, wFlags, pDispParams)
37 ACSM{\AR Wlnterface Pointer, Service Name, hresult, List of Unified ACTIVE
ice\Out~Parameter)
me=Invoke &&
Success
=>
nterfacePomter=interfacePointer

hresult:=hresult
pVarResult:=List of Unified Service Out-Parameter(pVarResult)
Invoke.cnf(+)(Interface Pointer, hresult, pVarResult)
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Current
State

Event
ICondition
=>Action

Next
State

38

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=Invoke &&
hresult.S=Error &&
hresult<>DISP_E_EXCEPTION &&
hresult<>DISP_E_TYPEMISMATCH &&
hresult<>DISP_E_PARAMNOTFOUND

=>

ACTIVE

Interface Pointer:=Interface Pointer
hresult:=hresult
pExceplnfo:="empty"

puArgErr:="empty"
Invoke.cnf(-)(Interface Pointer, hresult, pExceplnfo, puArgErr)

39

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult\List 0 ifi
Service Out-Parameter)

/Service Name=Invoke &&
(
hresult=DISP_E_TYPEMISMATCH ||
hresult=DISP_E_PARAMNOTFOUND
)

=>

Interface Pointer:=Interface Pointer
hresult:=hresult
pExceplnfo:="empty"

puArgErr:=List nifie rvige O
Invoke.cnf(-)(Mnterfase (Pointer)

ACTIVE

40

ACTIVE

o

N

ACTIVE

41

ACTIVE

~N
t. Producer.req(Interface Pointer)

=>
Interface Pointer:=Interface Pointer
Service Name:=get_Producer

ACTIVE

List of Unified Service In-Parameter:="empty"

ARPM_Call.req(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

42

ACTIVE

get_Producer.rsp(+)(Interface Pointer, hresult, pVal)
=>

Interface Pointer:= Interface Pointer

Service Name:=get_Producer

hresult:=hresult

List of Unified Service Out-Parameter:=pVal

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

ACTIVE
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# Current Event Next
State ICondition State
=>Action
43 ACTIVE | get_Producer.rsp(-)(Interface Pointer, hresult) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=get_Producer
hresult:=hresult
List of Unified Service Out-Parameter:="empty"
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
44 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Servi ACTIVE
Parameter)
/Service Name=get_Producer
=>
Interface Pointer:=Interface Pointer
get_Producer.ind(Interface Pointer) (\
45 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hr List U}\rﬁe ACTIVE
Service Out-Parameter)
/Service Name=get_Producer &&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
pV
46 |pcTIVE aWesult, List of Unified ACTIVE
47 ACTIVE ACTIVE
Il.req(Interface Pointer, Service Name, List of Unified Service In-
48 ACTIVE | get_Product.rsp(+)(Interface Pointer, hresult, pVal) ACTIVE
=>
Interface Pointer:= Interface Pointer
Service Name:=get_Product
hresult:=hresult
List of Unified Service Out-Parameter:=pVal
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
49 ACTIVE | get_Product.rsp(-)(Interface Pointer, hresult) ACTIVE

=>

Interface Pointer:= Interface Pointer

Service Name:=get_Product

hresult:=hresult

List of Unified Service Out-Parameter:="empty"

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
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Current
State

Event
ICondition
=>Action

Next
State

50

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=get_Product

=>

Interface Pointer:=Interface Pointer
get_Product.ind(Interface Pointer)

ACTIVE

51

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

ACTIVE

/Service Name=get_Product&&

hresult.S=Success

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

pVal:=List of Unified Service Out-Parameter
get_Product.cnf(+)(Interface Pointer, hresult, pVal)

52

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hre
Service Out-Parameter)

/Service Name=get_Product &&
hresult.S=Error
=>

Interface Pointer:=Interface
hresult:=hresult

ACTIVE

53

ACTIVE

=>

List i
A
Par t}rﬁ)\

ACTIVE

54

ACTIVE

L

PM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out>Rarapieter)

ACTIVE

55

ACTIVE

get_SerialNo.rsp(-)(Interface Pointer, hresult)
=>

ACTIVE

Interface Pointer:= Interface Pointer

Service Name:=get_SerialNo

hresult:=hresult

List of Unified Service Out-Parameter:="empty"

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

56

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=get_SerialNo

=>

Interface Pointer:=Interface Pointer
get_SerialNo.ind(Interface Pointer)

ACTIVE
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# Current Event Next
State ICondition State
=>Action
57 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_SerialNo&&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
pVal:=List of Unified Service Out-Parameter
get_SerialNo.cnf(+)(Interface Pointer,hresult, pVal) T~
58 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_SerialNo &&
hresult.S=Error
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
get_SerialNo.cnf(-)(Interface Pointer, hresult)
59 ACTIVE | get_ProductionDate.req(Interface Pointer) \) ACTIVE
=>
Interface Pointer:= Interface POinter O
Service Name:=get_Product
List of Unified Service In-Parameter:=
ARPM_Call.req(Interface Pointer, Service\Name, List of Unified Service In-
Parameter)
60 ACTIVE | get_Productig ACTIVE
61 ACTIVE ACTIVE
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
62 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In- ACTIVE

Parameter)

/Service Name=get_ProductionDate

=>

Interface Pointer:=Interface Pointer
get_ProductionDate.ind(Interface Pointer)



https://iecnorm.com/api/?name=03dee6153485a66fca65629fc39a9b80

61158-6-10 © IEC:2007(E) - 331 -

Current
State

Event
ICondition
=>Action

Next
State

63

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=get_ProductionDate &&
hresult.S=Success

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

pVal:=List of Unified Service Out-Parameter

ACTIVE

get_ProductionDate.cnf(+)(Interface Pointer, hresult, pVal) T~

64

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=get_ProductionDate &&
hresult.S=Error
=>

Interface Pointer:=Interface Pointer

hresult:=hresult
get_ProductionDate.cnf(-)(Interface Pointer, hreym’)_\

ACTIVE

65

ACTIVE

Revision.req(Interface Pointer) \)

=>
Interface Pointer:=Interface Pginter O
Service Name:=Revision

ACTIVE

66

ACTIVE

ACTIVE

67

ACTIVE

L

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

ACTIVE

68

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=Revision

=>

Interface Pointer:=Interface Pointer
Revision.ind(Interface Pointer)

ACTIVE
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Current
State

Event
ICondition
=>Action

Next
State

69

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=Revision &&

hresult.S=Success

=>

Interface Pointer:=Interface Pointer

hresult:=hresult

pMajor:=List of Unified Service Out-Parameter(pMajor)

ACTIVE

pMinor:=List of Unified Service Out-Parameter(pMinor)
Revision.cnf(+)(Interface Pointer, hresult, pMajor, pMinor)

70

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of
Service Out-Parameter)

/Service Name=Revision &&
hresult.S=Error
=>

Interface Pointer:=Interface Pointer

hresult:=hresult
Revision.cnf(-)(Interface Pointer, hresult) a

CTIVE

71

ACTIVE

=>

get_LogicalDevice.req(Interface Pointer, W O

Parameter)

ACTIVE

72

ACTIVE

get_LogicalDe ice}s,b(ﬂ(lnte

ACTIVE

73

hrestit;=Hresult
List of Unified Service Out-Parameter:="empty"
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service

ACTIVE

Out-Parameter)

74

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=get_LogicalDevice

=>

Interface Pointer:=Interface Pointer
Name:=List of Unified Service In-Parameter

get_LogicalDevice.ind(Interface Pointer, Name)

ACTIVE
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# Current Event Next
State ICondition State
=>Action
75 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_LogicalDevice &&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
ppLDev:=List of Unified Service Out-Parameter
get_LogicalDevice.cnf(+)(Interface Pointer, hresult, ppLDev) T~
76 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_LogicalDevice &&
hresult.S=Error
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
get_LogicalDevice.cnf(-)(Interface Pointer, hreSLM_\
77 ACTIVE | Type.req(Interface Pointer) \) ACTIVE
=>
Interface Pointer:=Interface Pgi O
Service Name:=Type
List of Unified Service In-Parameter:="empty"
ARPM_Call.req(Interface Pointer, Service\Name, List of Unified Service In-
Parameter)
78 ACTIVE pp, PPROFInetDcomStack) ACTIVE
ter:=(pMultiApp, pPROFInetDcomStack)
r, Service Name, hresult, List of Unified Service
79 ACTIVE e.ksp( ACTIVE
N
esult
List oflUpified Service Out-Parameter:="empty"
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)
80 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In- ACTIVE

Parameter)

/Service Name=Type

=>

Interface Pointer:=Interface Pointer
Type.ind(Interface Pointer)
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Current
State

Event
ICondition
=>Action

Next
State

81

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=Type &&

hresult.S=Success

=>

Interface Pointer:=Interface Pointer

hresult:=hresult

pMultiApp:=List of Unified Service Out-Parameter(pMultiApp)

ACTIVE

pPROFInetDcomStack:=List of Unified Service Out-
Parameter(pPROFInetDcomStack)
Type.cnf(+)(Interface Pointer, hresult, pMultiApp, pPROFInetDcomSta€k ~

82

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List
Service Out-Parameter)

/Service Name=Type &&
hresult.S=Error

=>

Interface Pointer:=Interface Pointer
hresult:=hresult
Type.cnf(-)(Interface Pointer, hresult) . (7 .

83

ACTIVE

PROFInetRevision.req(Interface Point

Interface Pointer:=Interface Poi
Service Name:=PROFInetRevi
List of Unified Service In-Paramet

ARPM_Call.re erfac inter, L¥st of Unified Service In-
Parameter)

ACTIVE

84

ACTIVE

Parameter:=(pMajor, pMinor, pServicePack, pBuild)
e Pointer, Service Name, hresult, List of Unified Service

ACTIVE

85

A(ﬁl}{

ServiceMName:=PROFInetRevision
hresult:=hresult

ACTIVE

L;bt Uf UII;f;U\J‘ SUIV;\.’U UUt'PdIdIIIUtUI.—"UIIIPiy"
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

86

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=PROFInetRevision

=>

Interface Pointer:=Interface Pointer
PROFInetRevision.cnf(Interface Pointer)

ACTIVE
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Current
State

Event
ICondition
=>Action

Next
State

87

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=PROFInetRevision &&
hresult.S=Success

=>

Interface Pointer:=Interface Pointer

hresult:=hresult

pMajor:=List of Unified Service Out-Parameter(pMajor)

ACTIVE

pMinor:=List of Unified Service Out-Parameter(pMinor)
pServicePack:=List of Unified Service Out-Parameter(pServicePack)
pBuild:=List of Unified Service Out-Parameter(pBuild)

PROFInetRevision.cnf(+)(Interface Pointer, hresult, pMajor, pMinof, rviceRac
pBuild)

88

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult{List
Service Out-Parameter)

/Service Name=PROFInetRevision &&
hresult.S=Error
=>

Interface Pointer:=Interface Pointer

ACTIVE

89

ACTIVE

hresult:=hresult
PROFInetRevision.cnf(-)(Int@&{’oi er,*hrgsult)
) \/

get_PDevStamp.req(Interface Roin
=>

Interface Pointer:=Interface Pointer

ARPM_Calleq(Interface Pointer; ice Ngme, List of Unified Service In-
Parameter)

ACTIVE

90

ACTIVE

O

ACTIVE

91

ACTIVE

eEPD SMp.rsp(-)(lnterface Pointer, hresult)

Interface Pointer:=Interface Pointer
Service Name:=get_PDevStamp

ACTIVE

hresult:=hresult
List of Unified Service Out-Parameter:="empty"

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

92

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=get_PDevStamp

=>

Interface Pointer:=Interface Pointer
get_PDevStamp.ind(Interface Pointer)

ACTIVE
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Current
State

Event
ICondition
=>Action

Next
State

93

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=get_PDevStamp &&
hresult.S=Success

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

pVal:=List of Unified Service Out-Parameter

ACTIVE

get_PDevStamp.cnf(+)(Interface Pointer, hresult, pVal) T~

94

ACTIVE

ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified
Service Out-Parameter)

/Service Name=get_PDevStamp &&
hresult.S=Error
=>

Interface Pointer:=Interface Pointer

hresult:=hresult
get_PDevStamp.cnf(-)(Interface Pointer, hresult)

ACTIVE

95

ACTIVE

get_Count.req(Interface Pointer) \)

=>
Interface Pointer:=Interface Pginter O
Service Name:=get_Count

ACTIVE

96

ACTIVE

ACTIVE

97

ACTIVE

L

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

ACTIVE

98

ACTIVE

ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In-
Parameter)

/Service Name=get_Count

=>

Interface Pointer:=Interface Pointer
get_Count.ind(Interface Pointer)

ACTIVE
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# Current Event Next
State ICondition State
=>Action
99 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_Count &&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
pVal:=List of Unified Service Out-Parameter
get_Count.cnf(+)(Interface Pointer, hresult, pVal) T~
100 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_Count &&
hresult.S=Error
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
get_Count.cnf(-)(Interface Pointer, hresult)
101 ACTIVE | Browseltems.req(Interface Pointer, Offset, Max rn) \) ACTIVE
102 [ACTIVE ACTIVE
103 [ACTIVE ACTIVE
List of Unified Service Out-Parameter:="empty"
ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Uut'PalalllUtUl)
104 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In- ACTIVE

Parameter)

/Service Name=Browseltems

=>

Interface Pointer:=Interface Pointer

Offset:=List of Unified Service In-Parameter(Offset)
MaxReturn:=List of Unified Service In-Parameter(MaxReturn)

Browseltem.ind(Interface Pointer, Offset, MaxReturn)
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# Current Event Next

State ICondition State
=>Action

105 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE

Service Out-Parameter)

/Service Name=Browseltems &&

hresult.S=Success

=>

Interface Pointer:=Interface Pointer

hresult:=hresult

pltem:=List of Unified Service Out-Parameter(pltem)

pDataType:=List of Unified Service Out-Parameter(pDataType)
pAccessRights:=List of Unified Service Out-Parameter(pAccessRights)
Browseltem.cnf(+)(Interface Pointer, hresult, pltem, pDataType, pAg SS iqhﬁ\

106 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List ©f
Service Out-Parameter)

/Service Name=Browseltems &&
hresult.S=Error

=>

Interface Pointer:=Interface Pointer
hresult:=hresult

Browseltem.cnf(-)(Interface Pointer, hresu}t}\ Q %

107 |[ACTIVE | get_Count2.req(Interface Poi Q ACTIVE

ARPM_Call.reg(Interfa List of Unified Service In-

Parameter)

108 |ACTIVE ACTIVE

109 |A ACTIVE

hresult:=hresult

List of Unified Service Out-Parameter:="empty"

ARPM_Call.rsp(Interface Pointer, Service Name, hresult, List of Unified Service
Out-Parameter)

110 ACTIVE | ARPM_Call.ind(Interface Pointer, Service Name, List of Unified Service In- ACTIVE
Parameter)

/Service Name=get_Count2

=>

Interface Pointer:=Interface Pointer
Selector:=List of Unified Service In-Parameter
get_Count2.ind(Interface Pointer, Selector)
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# Current Event Next
State ICondition State
=>Action
111 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_Count2 &&
hresult.S=Success
=>
Interface Pointer:=Interface Pointer
hresult:=hresult
pVal:=List of Unified Service Out-Parameter
get_Count2.cnf(+)(Interface Pointer, hresult, pVal) T~
112 ACTIVE | ARPM_Call.cnf(Interface Pointer, Service Name, hresult, List of Unified ACTIVE
Service Out-Parameter)
/Service Name=get_Count2 &&
hresult.S=Error
=>
Interface Pointer:=Interfa