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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-3: Application layer protocol specification —
Type 3 elements

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC*is to |promote
interhational co-operation on all questions concerning standardization in the electrical and-electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifjcations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ps “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee interested
in tHe subject dealt with may participate in this preparatory work. International, governmental apd non-
govgrnmental organizations liaising with the IEC also participate in this preparation. IEC collaborateg closely
with |[the International Organization for Standardization (ISO) in accordance with conditions deternmjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters expressy as nearly as possible, an intefnational
consfensus of opinion on the relevant subjects since each techrical”committee has representation |from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendations for interQational use and are accepted by IEC National
Comittees in that sense. While all reasonable efforts arexmade to ensure that the technical contenft of IEC
Publ|cations is accurate, IEC cannot be held responsible” for the way in which they are used or|for any
misipterpretation by any end user.

4) In oyder to promote international uniformity, IEC National Committees undertake to apply IEC Pubjications
trangparently to the maximum extent possible_in their national and regional publications. Any divergence
between any IEC Publication and the correspaonding national or regional publication shall be clearly indjcated in
the Iatter.

5) IEC ftself does not provide any attestation’ of conformity. Independent certification bodies provide cgnformity
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblel for any

6) All upers should ensure that they*have the latest edition of this publication.

7) No liability shall attach to IEC, or its directors, employees, servants or agents including individual expgrts and
members of its technical €ommittees and IEC National Committees for any personal injury, property damage or
othef damage of any mature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publ|cations.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensablé.for the correct application of this publication.

9) Attention lis Jdrawn to the possibility that some of the elements of this IEC Publication may be the sdibject of
patept rights. IEC shall not be held responsible for identifying any or all such patent rights.

Attention is drawn to the fact that the use of the associated protocol type is restricted by its
intellectual-property-right holders. In all cases, the commitment to limited release of
intellectual-property-rights made by the holders of those rights permits a layer protocol type to
be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61158-6-3 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous

edition

e corrected substitutions in Table 4;

e corrections in 5.3.14;

e corrections in 5.5.6;

e corrections in 5.17.15;

e corrections in 5.17.16.2;

e spelling and grammar.
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This puiblication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list
comm{

The cd
the st4

related
e rec
o wit
* rep
e am

A bilingual version of this publication may be issued at a later date.

t of this International standard is based on the following documents:
FDIS Report on voting
65C/948/FDIS 65C/956/RVD

ormation on the voting for the approval of this International Standard can be fg
ort on voting indicated in the above table.

und in

of all parts of the IEC 61158 series, published,under the general title Inqustrial

nication networks — Fieldbus specifications, can‘be found on the IEC web site.

mmittee has decided that the contents of¢this publication will remain unchangg

to the specific publication. At this date;\the publication will be
pnfirmed,

ndrawn,

laced by a revised edition, or

ended.

d until

bility date indicated on the IEC web site under <http://webstore.iec.ch> in the data
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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 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
document 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 p guide for implementors and designers;
o for|use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the open systéms enviropment;

e as p refinement to the understanding of time-critical communications within OSI.

This document is concerned, in particular, with the communication and interworking of
sensorg, effectors and other automation devices. By using this,do¢ument together with other
standards positioned within the OSI or fieldbus reference models, otherwise incomjpatible
systenls may work together in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-3: Application layer protocol specification —
Type 3 elements

1 Scope

1.1 General

The Fieldbus Application Layer (FAL) provides user programs with a means i{g-accgss the
fieldbus communication environment. In this respect, the FAL can be viewedJdas a “window
betwegn corresponding application programs.”

This part of IEC 61158 provides common elements for basic time-critical and non-time-critical
messaging communications between application programs in an automation environmgnt and
materiI-: specific to Type 3 fieldbus. The term “time-critical” is used to represent the pr¢sence

of a time-window, within which one or more specified actions are required to be completed
with some defined level of certainty. Failure to complete specified actions within the time
window risks failure of the applications requesting the Tactions, with attendant fisk to
equipment, plant and possibly human life.

This International Standard defines in an abstract.way the externally visible behavior provided
by the [Type 3 fieldbus application layer in termscof

a) the| abstract syntax defining the application layer protocol data units conveyed bg¢tween
communicating application entities,

b) the| transfer syntax defining the_application layer protocol data units conveyed bg¢tween
cormmunicating application entities,

c) the| application context state--machine defining the application service behavior |visible
between communicating application entities; and

d) the| application relatienship state machines defining the communication behavior |visible
between communicating application entities.

The purpose of this.document is to define the protocol provided to

a) defjne the.wire-representation of the service primitives specified in IEC 61158-5-3, gnd

b) defjne the*externally visible behavior associated with their transfer.

This doeument-specifies—theprotocot-of-theType-3-fieldbus—appteationtayer—n—eonfermance
with the OSI Basic Reference Model (ISO/IEC 7498-1) and the OSI Application Layer
Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can


https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

- 18 — IEC 61158-6-3:2019 © IEC 2019

send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this document to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this document is to specify the syntax and behavior of the
application layer protocol that conveys the application layer services defined in
IEC 61158-5-3.

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

1.3 Conformance

This does not specify individual implementations or products, nor doesOit constrgin the
implementations of application layer entities within industrial automation,systems.

There [is no conformance of equipment to the application layer seryvice definition stgndard.
Instead, conformance is achieved through implementation of this) application layer protocol
specification.

2 Nadrmative references

The following documents are referred to in the text'in such a way that some or all ¢f their
contenft constitutes requirements of this document. For dated references, only the [edition
cited ﬁvalies. For undated references, the latestedition of the referenced document (in¢luding
any anmpendments) applies.

NOTE Al parts of the IEC 61158 series, as wellfas IEC 61784-1 and IEC 61784-2 are maintained simultapheously.
Cross-rdferences to these documents withinsthe text therefore refer to the editions as dated in this list of nprmative
references.

IEC 61|158-3-3:2014, Industrial communication networks — Fieldbus specifications — Part 3-3:
Data-link layer service definition — Type 3 elements

IEC 61|158-4-3:2019, dndustrial communication networks — Fieldbus specifications — Part 4-3:
Data-link layer protacol specification — Type 3 elements

IEC 61158-5-3:2014, Industrial communication networks — Fieldbus specifications — Part 5-3:
Application-ayer service definition — Type 3 elements

IEC 61158 5 10.2013, l’llduol.‘ll’cll’ UUIIIIIIUIII‘UGH.‘I'UII IthVVUIf’\O l’_l'UI’dbuO ONUUI‘I‘.’.UGL‘I nS -
Part 5-10: Application layer service definition — Type 10 elements
IEC 61158-6-10:2019, Industrial communication networks - Fieldbus specifications -

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

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

ISO/IEC 8822, Information technology — Open Systems Interconnection — Presentation
service definition

ISO/IEC 8824-1, Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation
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ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer

structu

re

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

IEEE 754, IEEE Standard for Floating-Point Arithmetic, available at <http://www.ieee.org>
[viewed 2018-09-10]

3 Terms, definitions, abbreviations, symbols and conventions

For the
and co|

ISO an
addres
e |ECQ
e |SC

3.1
3.1.1
For the

a) apg
b) apf
c) apf
d) apg
e) apy
f) apq
g) apH

e purposes of this document, the following terms, definitions, abbreviations ‘s
nventions apply.

d IEC maintain terminological databases for use in standardization_at’ the fo
ses:
Electropedia: available at <http://www.electropedia.org

Online browsing platform: available at <http://www.iso.orgfobp>
Referenced terms and definitions

ISO/IEC 7498-1 terms

purposes of this document, the following termstas defined in ISO/IEC 7498-1 ap

lication entity

lication process

lication protocol data unit
lication service element
lication entity invocation
lication process invocation

lication transaction

h) rea’II‘ open system

i) tra
3.1.2

For the

sfer syntax
ISO/IEC 8822 terms

purpases of this document, the following terms as defined in ISO/IEC 8822 appl

ymbols

lowing

ply:

=

a) abs

traet syntax

b) pre
3.1.3

sentation context

ISO/IEC 9545 terms

For the purposes of this document, the following terms as defined in ISO/IEC 9545 apply:

a) application-association

b) application-context

c) application context name

d) application-entity-invocation

e) application-entity-type

f) application-process-invocation

g) application-process-type


http://www.ieee.org/
http://www.electropedia.org/
http://www.iso.org/obp
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h) application-service-element

i) application control service element

3.1.4

ISO/IEC 8824-1 terms

For the purposes of this document, the following terms as defined in ISO/IEC 8824-1 apply:

a) object identifier
b) type

3.1.5

Fieldbus Data Link Layer terms

For th
IEC 61
a) DL
b) DL
c) DL
d) DL
e) DL
f) DL
g) DL
h) DL
i) link
j) net
k) nod
[) nod
m) sch

3.2

3.2.1
accesg
limitati

3.2.2

b purposes of this document, the following terms as defined in IEC 61158-3
158-4-3 apply.

Time

Scheduling-policy

CEP

v

connection-oriented mode

work address
e address

e

eduled

Additional definitions

5 protection
bn of the usage of<an application object to one client

addregs-assignment-table

mappin
data o

g of the_client's internal I/O-Data object storage to the decentralized input and
bjects

+t3 and

output

3.2.3

channel
single physical or logical link of an input or output application object of a server to the process

3.24

channel related diagnosis
information concerning a specific element of an input or output application object, provided for

mainte

nance purposes

EXAMPLE: validity of data.

3.2.5
config

uration check

comparison of the expected 1/0-Data object structuring of the client with the real 1/0-Data
object structuring to the server in the start-up phase
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configuration fault
an unacceptable difference between the expected 1/O-Data object structuring and the real
I/O-Data object structuring, as detected by the server

3.2.7
config

uration identifier

representation of a portion of I/0 Data of a single input- and/or output-module of a server.

3.2.8
config

uration identifier related diagnosis

Comprnmiene all module specific data available at the server for maintenance purposes
Ld Lg L

3.2.9

contrgdl commands

action
synchr

3.2.10
data c
means
within

3.2.11
Data-e
DXB
service
slaves

3.2.12
defaul
value
an DL-

3.2.13

invocations transferred from client to server to clear outputs, freeze inputs
bnize outputs

bnsistency

for coherent transmission and access of the input- or oufput-data object betwe

client and server

Xchange-Broadcast

for conveyance of information between thexDP-master (Class 1) and the assign
initiating the Publisher and Subscriber fufictionality in the DP-slaves

I DL-address
26 as an initial value for DL-address, which has to be changed (e.g. by assignr
address via the fieldbus) before operation with a DP-master (class 1)

compr
purpo

3.2.14
diagng

all data available at the server for maintenance purposes

devic} related diagnosis

eS

sis information

and/or

en and

ed DP-

hent of

mises all data retated to the whole DP-slave available at the server for maint¢nance

3.2.15

diagnosis information collection
system diagnosis information that is assembled at the client side

3.2.16

DP-master (class 1)
a controlling device which controls several DP-slaves (field devices)

Note 1 to entry: This is usually a programmable controller or a distributed control system.

3.2.17

DP-master (class 2)
controlling device which manages configuration data (parameter sets) and diagnosis data of a
DP-master (Class 1), and that additionally performs all communication capabilities of a DP-
master (Class 1)
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3.2.18

DP-slave

field device that can be assigned to one DP-master (Class 1) as a provider for cyclic I/0O data
exchange, in addition acyclic functions and alarms could be provided

3.2.19

DXB request

cyclic data exchange service request with a specific DL service between the DP-master
(Class 1) and the assigned DP-slaves initiating the Publisher functionality in the DP-slaves

3.2.20

DXB response
cyclic [data exchange service response not to the individual address of the feduester

(DP-master (Class 1)) but to the broadcast address (=127)

3.2.21
freeze

functiop at the DP-slaves for simultaneous data transfer between the input data object and the
procesps

3.2.22

group
set of DP-slaves which perform a Freeze or Sync function

3.2.23
1/0 dafa
object designated to be transferred cyclically for the purpose of processing.

3.2.24
ident pumber
DP-master (Class 1) or DP-slave devicé-type

3.2.25
index
addresls of an object within an application process

3.2.26
isochronous mode
specia| operatiomymode of a DP system that implies both a constant DP cycle with a fixed
schedyle of thecyclic and acyclic DP services, and the synchronisation of the applicgtion in
the DPFmaster(Class 1) and the DP-slaves with this constant DP cycle

3.2.27
master parameter set

the configuration and parameterization data of all DP-slaves that are assigned to the
corresponding DP-master and the bus parameters

3.2.28
module
addressable unit inside the DP-slave

3.2.29

process data

object(s) which are already pre-processed and transferred acyclically for the purpose of
information or further processing


https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 23 -

3.2.30

publisher

role of a CR endpoint that transmits APDUs onto the Fieldbus for consumption by one or more
subscribers

Note 1 to entry: A publisher may not be aware of the identity or the number of subscribers and it may publish its
APDUs using a dedicated CR.

3.2.31
real configuration
input and output data structure of a DP-slave, including definition of data consistency

3.2.32
subscriber
role ofla CREP in which it receives APDUs produced by a publisher

3.2.33
slot
addresls of a module within a DP-slave

3.2.34
sync

function at the DP-slaves for simultaneous data transfer between the output data objgct and
the prqcess

3.3 Abbreviations and symbols

Ack Acknowledgement

Add Address

AP Application Process

APDU Application Protocol Data~Unit

API Application Process.ldentifier

AR Application Relationship

AREP Application Relationship End Point
ARL Applicatign)Relationship List

ASE Application Service Element

Cfg Configuration

cnf confirmation primitive

CREP Communication Relationship End Point
CRL Communication Relationship List

D_ Destination

DLL Data Link Layer

DLM Data Link-management

DLSAP Data Link Service Access Point
DLSDU Data Link Service Data Unit

DMPM Data Link Mapping Protocol Machine

DMPMM1 Data Link Mapping Protocol Machine DP-master (Class 1)
DMPMM2 Data Link Mapping Protocol Machine DP-master (Class 2)
DMPMS Data Link Mapping Protocol Machine DP-slave
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DSAP Destination Service Access Point
DXB Data eXchange Broadcast

FAL Fieldbus Application Layer

FIFO First In First Out

FSPMM1 FAL Service Protocol Machine DP-master (Class 1)
FSPMM2 FAL Service Protocol Machine DP-master (Class 2)

FSPMS FAL Service Protocol Machine DP-slave
HSA Highest Station Address

&M Identification and Maintenance Profile

ID Identifier

IEC International Electrotechnical Commission
ind indication primitive

Inp Input

ISO International Organization For Standardization
IsoM Isochronous Mode

L_sdu Link Service Data Unit

Isb least significant bit

msb most significant bit

(O] Open Systems Interconnection

Outp Output

Param Parameter

PDU Protocol Data Unit

RD_ Read

Rem Remote

Req Request (used to indicate an APDU type)
req request pfimitive

REQ Request-to indicate a Request PDU

RES Response to indicate a Response PDU
RM Reésource Manager

RPL_UPD Reply Update

Rsp Response (used to indicate an APDU type)
rsp response primitive

S Source

SAP Service Access Point

SCL Security Level

SD Start Delimiter

SDN Send Data with no Acknowledge

SDR Station Delay Responder

Seq Sequence

Src Source
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SRD
SSAP
TR
USIF
WD
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Send and Request Data with Reply
Source Service Access Point
Technical Report

User Interface

Watchdog

3.4 Conventions

3.4.1

The F4
subcla
service
protoc

The ¢

attribufes are accessible from instances of the class using the Management ASE s
specified in IEC 61158-5-3. The service specification defines the §ervices that are provi

the AS
This d

3.4.2
PDUs
a) Grg

If 0
b) If g

c) If
If i
oct

d) Oc
e) Ifog

f) Complex APDUWs'may be built by means of substitutions (sub-structures)

g) Exq

NOTE 1

__General concept

ise. Each ASE specification is composed of three parts: its class definitio
s, and its protocol specification. The first two are contained in IEC 61158-5-
b| specification for each of the ASEs is defined in this document.

ass definitions define the attributes of the classes supported by each ASH

cument uses the descriptive conventions given in{SO/IEC 10731.

Abstract syntax conventions
pre described as octets or groups of octets,
ups of octets separated by a comma appear in the order they are tran
pbtional octets are not present the.folJowing octets appear without a gap
ctets or groups of octets are greuped within "{ }" the order is arbitrary

ctets or groups of octets\lare marked with "*" they may appear more than
is used within a "{ }" _section they may appear mixed with other octets or gn
bts of this section.

ets can be grouped._or values can be assigned within "( )"
ctets or groups-of-octets are grouped within "[ ]" the group can be omitted

lusive seléctions of octets or groups of octets are separated by "A"

Theformal PDU example

AL is defined as a set of object-oriented ASEs. Each ASE is specified in-a\sgparate

ns, its
3. The

. The
prvices
ded by

sferred

once.
oup of

AP

PDY=0ctet1,0ctetGroup1,[Octet2],[Octet3],{{OctGroup2*],OctetGroup3”Octetd}

According to this the following variants are valid on the wire (non exhaustive):

Variant 1: Octet1, OctetGroup1, Octet2, Octet3, OctetGroup2,0ctetGroup3

Variant 2: Octet1, OctetGroup1, Octet2, Octet3, OctetGroup2, OctetGroup2, OctetGroup2,0OctetGroup3

Variant 3: Octet1, OctetGroup1, OctetGroup2, OctetGroup2, OctetGroup2,0OctetGroup3, OctetGroup2

Variant4: Octet1, OctetGroup1, OctetGroup2, OctetGroup3, OctetGroup2, OctetGroup2, OctetGroup2,

OctetGroup2

Variant 5: Octet1, OctetGroup1, Octet3, Octet4

NOTE 2 The arbitrary order implies that groups of octets are characterized by a special header that is described

within th

e coding rules.

NOTE 3 The APDU syntax implies that according to the maximum DLSDU a APDU shall not exceed 244 octets in

total.
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Convention for the encoding of reserved bits and octets

The term "reserved" may be used to describe bits in octets or whole octets. All bits or octets
that are reserved should be set to zero at the sending side and shall not be tested at the
receiving side except it is explicitly stated or if the reserved bits or octets are checked by a
state machine.

The term "reserved" may also be used to indicate that certain values within the range of a
parameter are reserved for future extensions. In this case the reserved values should not be
used at the sending side and shall not be tested at the receiving side except it is explicitly

stated

or if the reserved values are check by a state machine.

3.44

APDUs
These

Conventions for the common coding s of specific field octets

may contain specific fields that carry information in a primitive and condehse
fields shall be coded in the order according to Figure 1.

msb Isb

Octet 7 6 5 4 3 2 1 0 Bit Identification

Biv 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

Bit 7

Figure 1 — Common structure of specific fields
Bits may be grouped ds group of bits. Each bit or group of bits shall be addres

according to the figure above. Alias names may be used for each bit or group of
they may be marked as reserved. The grouping of individual bits shall be in asc
order without ‘gaps. The values for a group of bits may be represented as

decimal or.hexadecimal values. This value shall only be valid for the grouped b
can only~represent the whole octet if all 8 bits are grouped. Decimal or hexad

the @roup represents the msb concerning the grouped bits.

EX

d way.

sed by

its Bit Identification (e.g. Bit 0, Bit 1 to 4). The position within the octet shall be

bits or
ending
binary,
ts and
ecimal

values“shall be transferred in binary values so that the bit with the highest number of

AMPLE 1: Description and relation for the specific field octet

Bit

0: reserved.

Bit 1-3: Reason_Code The decimal value 2 for the Reason_Code means general error.

Bit 4-7: shall always set to one.

The octet that is constructed according to the description above looks as follows:
(msb) Bit 7 =1,

Bit6 =1,

Bit 5 =1,

Bit4 =1,

Bit 3 = 0,

Bit2 =1,

Bit

1=0,
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(Isb) Bit 0 = 0.
The bit combination "0-1-0" for Bit 1-3 equals the decimal value 2.

3.5 Conventions used in state machines

3.5.1

State machine conventions

The protocol sequences are described by means of State Machines.

In state diagrams states are represented as boxes state transitions are shown as arrows.
Names of states and transitions of the state diagram correspond to the names in the textual
listing of the state transitions.

The textual listing of the state transitions is structured as follows, see also Table 1

a) Th
b) Th

c) Th
ling

first row contains the name of the transition.

second row in define the current state.

third row contains an optional event followed by Conditions starting with a “/”
character and finally followed by the Actions starting with a =3 as first line chafacter.

d) The last row contains the next state.

e) Ift
exe

The la

State Machine Description are shown in Table 2.

Table 1 — State machine’description elements

s first

ne event occurs and the conditions are fulfilled the transition fires, i.e. the actigns are
cuted and the next state is entered.

yout of a Machine description is shown in Tablé.1. The meaning of the elemenits of a

# Current Event or co_ndition Next
state => action state
Table 2 -Description of state machine elements
Descrliption element Meaning
Currenf] state Name of the given states.
Next state
# Name or number of the state transition.
Event Name or description of the event.
/Condit{on 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 conventions used in the state machines are shown in Table 3.
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Table 3 — Conventions used in state machines

Convention

Meaning

Value of an item on the left is replaced by value of an item on the right. If an item on the
a parameter, it comes from the primitive shown as an input event.

right is

XXX A parameter name.
Example:
Identifier:= reason
means value of a 'reason’' parameter is assigned to a parameter called 'ldentifier.’
"xxx" Indicates fixed value.
Example:
Identifier:= "abc"
means value "abc" is assigned to a parameter named 'ldentifier.’
= A logical condition to indicate an item on the left is equal to an item on the\right.
< A logical condition to indicate an item on the left is less than the item ©n'the right.
> A logical condition to indicate an item on the left is greater than the\item on the right.
<> A logical condition to indicate an item on the left is not equal 6 an item on the right.
&& Logical "AND"
[l Logical "OR"
for (Ideptifier:= | This construct allows the execution of a sequenceg of\actions in a loop within one transitipn. The
start_vdlue to loop is executed for all values from start_valueio end_value.
end_value)
actionp
endfor
If (condjition) This construct allows the execution of‘alternative actions depending on some condition (vhich
might be the value of some identifier or the outcome of a previous action) within one trarsition.
actionp The parts beginning with “else’ ean be omitted if there is no action if the condition is not
else fulfilled.
actionp
Readefs are strongly recommeénded to refer to the subclauses for the AREP and|CREP
attribule definitions, the local functions, and the FAL-PDU definitions to understand pfotocol
machines. It is assumed-that readers have sufficient knowledge of these definitions and they

are us¢d without furthér-explanations.

In addi

tion the follewing description elements are used:

Wildcard in names

name_XXX: "XXX" Is used as wildcard string for all names beginning with "name”.

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

<CONDITIONAL -MACRO-NAME>

CONDITION1: macrobody1

CONDITIONZ2: macrobody?2
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CONDITION1, CONDITION2, etc. define all possible cases for the conditional macro. The
“CONDITIONAL-MACRO-NAME” acts as place holder for the “macrocode” depending on the
result of the condition.

Replacement macro

<REPLACEMENT-MACRO-NAME>

<
XXX=

XXX=

>

Name1
“REPL
value (

4 FA

4.1

Name1: macrobody1

Name2: macrobody?2

ACEMENT-MACRO-NAME” acts as place holder for the “macrocode” depending
f the current use of the wildcard XXX.

ample:
bERVICE_REQ_PARA>

X=Read: Para1, Para2
X=Write: Para1, Para2, Para3

hen called in

SAB_XXX.req(<SERVICE_REQ_PARA>)

Il result in

SAB_Read.reg(Para1, Para2) or MSAB_Write.req(Para1, Para2, Para3)

\L syntax description

APDU abstract syntax

, Name2, etc. define all possible cases for ¢the” replacement macro.

The
on the

Table 4 defines the abstract syntax of the DP Application Layer PDUs referred to as APDUs.
The defined order of octets shall be used to convey the APDUs.
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APDU name APDU structure
DataExchange-REQ-PDU [Outp_Data*]
DataExchange-RES-PDU [Inp_Data*]
RD_Input-RES-PDU [Inp_Data*]
RD_Output-RES-PDU [Outp_Data*]

Chk_Cfg-REQ-PDU

{ [Identifier_Format*], [Special_ldentifier_Format*] #
[Extended_Special_ldentifier_Format*] }

The field SI_Flag.DPV1_Data_Types defines whether Special_Ildentifier_Form

at or

Extended_Special_ldentifier_Format applies.

The sequence of identifiers shall follow the ascending number of slots/moduls}

Get_Cfg{RES-PDU

{ [Identifier_Format*], [Special_ldentifier_Format*] #
[Extended_Special_ldentifier_Format*] }

Set_Prm{REQ-PDU

Station_status, WD_Fact_1, WD_Fact_2, min_TSDR, Ident_Number, Group_I
User_Prm_Data

lent,

Set_Ext_|Prm-REQ-PDU

Structured_Prm_Data*

Diagnosis-RES-PDU

Station_status_1, Station_status_2, Station_status~3, Diag_Master_Add,
Ident_Number, { [Device_Related_Diagnosis*] " [Alarm], [Status*], [Modul_S|
[DXB_Link_Status], { [Red_Status] "\[PrmCmdAck}/} ), [Identifier_Related_Dia
[Channel_Related_Diagnosis*], [Revision_Number] }

The field Device_Related_Diagnosis may.be present if DPV1=FALSE, otherwi
DPV1=TRUE it shall not be present. In\this case the fields Alarm, Status,
Modul_Status may be present.

tatus],
pnosis],

e if

Set_Slavg_Add-REQ-PDU

New_Slave_Add, ldent_Number,No_Add_Chg, [Rem_Slave_Data*]

Global_(ontrol-REQ-PDU

Control_Command, Group_Select

Clock-Vajue-PDU

Clock_value_time_event; Clock_value_previous_TE, Clock_value_status1,
Clock_value_status2

Initiate-REQ-PDU

Function_Num(0x57), reserved (3 Octets), Send_Timeout, Features_Supporte
Profile_Features._Supported, Profile_ldent_Number, Add_Addr_Param

o

Initiate-RES-PDU

Function_Num(0x57), Max_Len_Data_Unit, Features_Supported,
Profile Feattures_Supported, Profile_ldent_Number, Add_Addr_Param

Initiate-NRS-PDU

Function_Num(0xD7), Error_Decode, Error_Code_1, Error_Code_2

Abort-RHQ-PDU

Fuaction_Num(0x58), Subnet, Instance_Reason_Code

Read-REJQ-PDU

Function_Num(0x5E), Slot_Number, Index (0 .. 254), Length

Read-RES-PDU

Function_Num(0x5E), Slot_Number, Index (0 .. 254), Length, [Data*]

Read-NRS-PDU

Function_Num(0OxDE), Error_Decode, Error_Code_1, Error_Code_2

Pull-NR§-PDU
Write-REQ-PDY Function_Num(0x5F), Slot_Number, Index (0 .. 254), Length, [Data*]
Write-RES-PDU Fanctiom _Nurm(OxX5F ), Stot—Number, tmaex (0254, tength

Write-NRS-PDU
Initiate_Load_NRS-PDU
Push-NRS-PDU
Terminate_Load-NRS-PDU
Start-NRS-PDU
Stop-NRS-PDU
Resume-NRS-PDU
Reset-NRS-PDU
Call-NRS-PDU
Get_FI_State-NRS-PDU

Function_Num(0OxDF), Error_Decode, Error_Code_1, Error_Code_2

Alarm_Ack-REQ-PDU

Function_Num(0x5C), Slot_Number, Alarm_Type, Alarm_Specifier

Alarm_Ack-RES-PDU

Function_Num(0x5C), Slot_Number, Alarm_Type, Alarm_Specifier

Alarm_Ack-NRS-PDU

Function_Num(0xDC), Error_Decode, Error_Code_1, Error_Code_2

Idle-REQ-PDU

Function_Num(0x48)
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APDU name

APDU structure

Idle-RES-PDU

Function_Num(0x48)

Data_Transport-REQ-PDU

Function_Num(0x51), Slot_Number, Index, Length, [Data*]

Data_Transport-RES-PDU

Function_Num(0x51), Slot_Number, Index, Length, [Data*]

Data_Transport-NRS-PDU

Function_Num(0xD1), Error_Decode, Error_Code_1, Error_Code_2

Initiate_Load-REQ-PDU

Function_Num(0x5F), Slot_Number, Index (255), Length, Extended_Function_Num

(0x00), Options, LR_Index, LR_Length, Intersegment_Request_Timeout,
[User_Specific]

Initiate_Load-RES-PDU

Function_Num(0x5E), Slot_Number, Index (255), Length, Extended_Function_Num

(0x00), Max_Segment_Length, LR_Index, LR_Length, Max_Response_Delay

Push-REQ-PDU Function_Num(0x5F), Slot_Number, Index (255), Length, Extended_Function [Num
(0x01), Options, Sequence_Number, LR_Data

Pull-REQ-PDU Function_Num(0Ox5E), Slot_Number, Index (255), Length

Pull-RES}-PDU Function_Num(0x5E), Slot_Number, Index (255), Length, Extended “Function |[Num
(0x02), Options, Sequence_Number, LR_Data

Terminatp_Load-REQ-PDU | Function_Num(0x5F), Slot_Number, Index (255), Length, EXtended_Function_|[Num
(0x03), reserved (1 octet), reserved (2 Octets),

Start-REQ-PDU Function_Num(0x5F), Slot_Number, Index (255), Length, Extended_Function_|Num
(0x04), reserved (1 octet), FI_Index, [Execution_Argument]

Stop-REQ-PDU Function_Num(0x5F), Slot_Number, Index (255),"Length, Extended_Function_|Num
(0x05), reserved (1 octet), FI_Index

Resume-REQ-PDU Function_Num(0x5F), Slot_Number, Index+(255), Length, Extended_Function_{[Num
(0x06), reserved (1 octet), FI_Index{[Exécution_Argument]

Reset-REQ-PDU Function_Num(0x5F), Slot_Number,*Index (255), Length, Extended_Function_{[Num
(0x07), reserved (1 octet), FI_Index

Call-REQ-PDU Function_Num(0x5F), SlotxNumber, Index (255), Length, Extended_Function_[Num
(0x08), Entity Number, Fl_Index (=0...64999), [Execution_Argument]
Function_Num(0x5F){Slot_Number, Index (255), Length, Extended_Function_[Num
(0x08), Entity Number, FI_Index (=65000..65199), [IMData_Execution_Argument]

Call-RES-PDU Function_Num(0x5E), Slot_Number, Index (255), Length, Extended_Function [Num
(0x08), EntjtycNumber, FI_Index (=0...64999), [Result_Argument]
Functian_Num(0x5E), Slot_Number, Index (255), Length, Extended_Function_ [Num
(0x08), Entity Number, Fl_Index (=65000...65199), [IMData_Result_Argument]

Get_FI_$tate-REQ-PDU Eunction_Num(0x5F), Slot_Number, Index (255), Length, Extended_Function_|Num
(0x09), reserved (1 octet), FI_Index

Get_FI_8tate-RES-PDU Function_Num(0x5E), Slot_Number, Index (255), Length, Extended_Function |[Num

(0x09), reserved (1 octet), FI_Index, FI_State

Push-REB-PDU
Terminatp_Load=RES-PDU
Start-RE$-PDU
Stop-RE$-PDU
Resume-RES-PDU

Function_Num(0x5F), Slot_Number, Index (255), Length

Reset-RES-PDU

RM-REQ-PDU

Function_Num(0x56), Server_SAP, Send_Timeout

Get_Master_Diag-REQ-PDU

Function_Num(0x41), MDiag_ldentifier

Get_Master_Diag-RES-PDU

Function_Num(0x41), MDiag_ldentifier(=0..125), Diagnosis-RES-PDU
Function_Num(0x41), MDiag_ldentifier(=126), System_Diagnosis
Function_Num(0x41), MDiag_ldentifier(=127), Master_Status
Function_Num(0x41), MDiag_ldentifier(=128), Data_Transfer_List

Start_Seq-REQ-PDU

Function_Num(0x42), Area_CodeUpDownload, Timeout

Start_Seq-RES-PDU

Function_Num(0x42), Area_CodeUpDownload, Timeout, Max_Len_Data_Unit



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

-32 - IEC 61158-6-3:2019 © IEC 2019

APDU name

APDU structure

Download-REQ-PDU

Function_Num(0x43), Area_CodeUpDownload(=0..125), Add_Offset,
DP_Slave_Parameter_Set

Function_Num(0x43), Area_CodeUpDownload(=127), Add_Offset, Bus_Parameter_Set
Function_Num(0x43), Area_CodeUpDownload(=129), Add_Offset, Statistic_Counters

Function_Num(0x43), Area_CodeUpDownload(=136 to 139), Add_Offset,
Master_Parameter_Set

Download-RES-PDU

Function_Num(0x43), Area_CodeUpDownload, Add_Offset

Upload-REQ-PDU

Function_Num(0x44), Area_CodeUpDownload, Add_Offset, Data_Len

Upload-RES-PDU

Function Num(0x44), Area CodeUpDownload(=0..125), Add Offset

DP_Slave_Parameter_Set
Function_Num(0x44), Area_CodeUpDownload(=127), Add_Offset, Bus_ (Raran
Function_Num(0x44), Area_CodeUpDownload(=129), Add_Offset, Statistic_C

Function_Num(0x43), Area_CodeUpDownload(=136 to 139), Add~Offset,
Master_Parameter_Set

eter_Set

bunters

End_Seq-REQ-PDU Function_Num(0x45)

End_Seq-RES-PDU Function_Num(0x45)

Act_Parg Brct-REQ-PDU Function_Num(0x46), Area_CodeActBrct

Act_Pargm-REQ-PDU Function_Num(0x47), Area_CodeAct, Activaté

Act_Pargm-RES-PDU Function_Num(0x47), Area_CodeAct, Activate

ZERO-PDHU Octet1(0)

NULL-POQU

NOTE 1 | If a APDU consists only of user data octets thesdistinction is made by use of different Data Link Layer
service access points (see Protocol Machines).

NOTE 2 | A ZERO-PDU contains one octet with all bits set to zero. This APDU is used to indicate diagnosjs from a
device wfthout inputs.

NOTE 3

A NULL-PDU contains no octets. ItYis-used to submit no DLSDU to data link layer.

Table $ defines structures, for substitutions of elements of the APDU structures shpwn in
Table 4.
Table 5 — Substitutions
Substitution.name Structure
Identifie[_Format Cfg_ldentifier
Special_|ldentifier Format Special Cfg ldentifier, [Length Octet] , [Length Octet],

[Manufacturer_Specific_Data*]

Length_Octet fields shall always start with fields that indicate output data if present.

Extended_Special_ldentifier_
Format

Special_Cfg_Ildentifier, [Extended_Length_Octet], [Extended_Length_Octet],
[Data_Type*], [Manufacturer_Specific_Data*]

Extended_Length_Octet fields shall always start with fields that indicate output data
if present.

The field Data_Type shall only be omitted in case of an empty slot. Otherwise it
shall be present in relation to the length fields.

Device_Related_Diagnosis

Header_Octet, Diagnosis_User_Data*

Identifier_Related_Diagnosis

Header_Octet, Identifier_Diagnosis_Data_Array

Channel_Related_Diagnosis

Identifier_Number, Channel_Number, Type_of_Diagnosis

Alarm

Header_Octet, Alarm_Type, Slot_Number, Alarm_Specifier, [Diagnosis_User_Data*]
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Substitution name

Structure

Status

Header_Octet, Status_Type, Slot_Number, Status_Specifier,
[Diagnosis_User_Data*]

Modul_Status

Header_Octet, Status_Type(=Modul_Status), Slot_Number(=0), Status_Specifier,
Modul_Status_Array

DXB_Link_Status

Header_Octet, Status_Type(=DXB_Link_Status), Slot_Number(=0),
Status_Specifier, (Publisher_Address, Publisher_Status)*

PrmCmdAck Header_Octet, Status_Type(=PrmCmdAck), Slot_Number(=0), Status_Specifier,
Function, Red_Status1, Red_Status2, Red_Status3
Red_Status Header_Octet, Status_Type(=Red_Status), Slot_Number(=0), Status_Specifier,

Function, Red_Status1, Red_Status2, Red_Status3

User_Prm_Data

[DPV1_Status_1, DPV1_Status_2, DPV1_Status_3], [Structured_Prm_Data¥| *
[User_Prm_Data_Element*]

Special case DPV1=FALSE:
[User_Prm_Data_Element*]

Special case DPV1=TRUE and DPV1_Status_3.Prm_Structure=FALSE:
DPV1_Status_1, DPV1_Status_2, DPV1_Status_3, [User¢/Pfm_Data_Eleme

Special case DPV1=TRUE and DPV1_Status_3.Prm_Structure=TRUE:
DPV1_Status_1, DPV1_Status_2, DPV1_Status_3, Structured_Prm_Data*

The fields DPV1_Status_1, DPV1_Status_2 and BDPV1_Status_3 shall be prg¢sent if
DPV1=TRUE.

=

]

Structured_Prm_Data shall be present if theyDPV1_Status_3.Prm_Structure|is
TRUE, otherwise it shall not be used.

Structur¢d_Prm_Data

Structure_Length, Structure_Type Slot_ Number, reserved (1 octet),
User_Prm_Data_Element*

Special Case PrmCmd:
Structure_Length, Structure>Type(=2), Slot_Number(=0), Specifier, Functiorn,
Properties, Output_Hold \Time

Special Case DXB LinkTable:
Structure_Length, Structure_Type(=3), Slot_Number(=0), reserved (1 octet)
Version(=1), (Publisher_Addr, Publisher_Length, Sample_Offset, Sample_Lgngth)*

Special CaselsoM Parameter:
Structure_ JLength, Structure_Type(=4), Slot_Number(=0), reserved (1 octet)
Version(=1), TBASE_DP, TDP, TMAPC, TBASE_IO, Tl, TO, TDX, TPLL_W, [TPLL_D

Special’Case F-Parameter:
Structure_Length, Structure_Type(=5), Slot_Number, reserved (1 octet),
User_Prm_Data*

Special Case DXB-Subscribertable:

Structure_Length, Structure_Type(=7), Slot_Number(=0), reserved (1 octet)
Version(=1), (Publisher_Addr, Publisher_Length, Sample_Offset,
Dest_Slot_Number, Offset_Data_Area, Sample_Length)*

Special Case Time AR Parameter:
Structure_Length, Structure_Type(=8), Slot_Number(=0), reserved (1 octet)| Clock
Sync Interval, [CS Delay Time]

Features_Supported

Features_Supported_1, Features_Supported_2

Profile_Features_Supported

Profile_Features_Supported_1, Profile_Features_Supported_2

Add_Addr_Param

S_Type, S_Len, D_Type, D_Len, S_API, S_SCL, [S_Network_Address],
[S_MAC_Address], D_API, D_SCL, [D_Network_Address], [D_MAC_Address]

Master_Status

USIF_State, Ident_Number, Hardware_Release_DP, Firmware_Release_DP,
Hardware_Release_User, Firmware_Release_User, reserved (9 Octets)

DP_Slave_Parameter_Set

Slave_Para_Len, SI_Flag, Slave_Type, Max_Diag_Data_Len, Max_Alarm_Len,
Max_Channel_Data_Length, Diag_Upd_Delay, Alarm_Mode, Add_SI_Flag,
MS1_Timeout, reserved (4 Octets), Prm_Data_Len, Prm_Data, Cfg_Data_Len,
Cfg_Data, Add_Tab_Len, Add_Tab, Slave_User_Data_Len, Slave_User_Data,
Ext_Prm_Data_Len, [Ext_Prm_Data]

Bus_Parameter_Set

Bus_Para_Len, DL_Add, Data_rate, Tg min Tgpr max Tgpr Tqui TseT. TTR
G, HSA, max_retry_limit, Bp_Flag, Min_Slave_Interval, Poll_Timeout, ' ' ’
Data_Control_Time, Alarm_Max, Max_User_Global_Control, reserved (4 Octets),
Master_User_Data_Len, Master_Class2_Name, Master_User_Data*, T, maxTg,
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Substitution name Structure
Master_Parameter_Set Bus_Parameter_Set, DP_Slave_Parameter_Set*
Statistic_Counters Counter_Group*
Counter_Group if Add_Offset 0..126: DLPDU_sent_count(Add_Offset), Error_count(Add_Offset)

if Add_Offset 127: SD_sent_count, SD_error_count

Add_Tab [Number_of_Entries], [Add_Tab_Entry_Header, |/O_Data_Length,

10_Config_Address, Host_Address]*

IMData_Execution_Argument | [I&M1] » [I1&M2] * [I&M3] * [I&M4] * [I&M_Profile_Specific_x] »

[I&M_Manufacturer_Specific_x]

IMData_Result Argument IRMO A [IRMA] A TIRM2] A [IRM3] A [IRMA] A [I&RM Praofile Specific x] A
[I&M_Manufacturer_Specific_x]

1&MO IM_Header, IM_Manufacturer_ID, OrderlID, IM_Serial_Number,
IM_Hardware_Revision, IM_Software_Revision, IM_Revision_Counter,
IM_Profile_ID, IM_Profile_Specific_Type, IM_Version, IM_Supported

1&M1 IM_Header, IM_Tag_Function, IM_Tag_Location

1&M2 IM_Header, IM_Date

1&M3 IM_Header, IM_Descriptor

1&M4 IM_Header, IM_Signature

1&M_Prdfile_Specific_x IM_Header, IM_Profile_Specific_Data

IM_Versjon IM_Version_Major, IM_Version_Minor

IM_Softyare_Revision SWRevisionPrefix, IM_SWRevision_kunctional_Enhancement,
IM_SWRevision_Bug_Fix, IM_SWRevision_Internal_Change

NOTE [The DP_Slave_Parameter_Set and the Bus_Parametér)Set may exceed the maximum APDU size {o a size

up to 64 Koctets. The conveyance of the data is therefore;segmented by means of a window addressed |with the

parameter Add_Offset.

4.2 Data types

4.2.1 Notation for the Boolean type

Boolegn::= BOOLEAN -- TRUE if the value is non-zero.

-- FALSE if the value is zero.

4.2.2 Notation for-the Integer type

Integef8::= INTEGER (-128..+127) --range -27 <= | <= 271

Intege16:;:= INTEGER (-32768..+32767) -- range -215 <= | <= 2151

Integet32:= INTEGER -- range -231 <= | <= 2311

Integer64::= INTEGER --range -263 <= <= 2631

4.2.3 Notation for the Unsigned type

Unsigned8::= INTEGER (0..255) --range 0 <= | <= 28-1

Unsigned16::= INTEGER (0..65535) --range 0 <= | <= 216.1

Unsigned32::= INTEGER --range 0 <= | <= 2321

Unsigned64::= INTEGER --range 0 <= | <= 264.1
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4.2.4 Notation for the Floating Point type
Floating32::= BIT STRING SIZE (4) -- IEEE 754 Single precision

Floating64::= BIT STRING SIZE (8) -- [IEEE 754 Double precision

4.2.5 Notation for the OctetString type
OctetString::= OCTET STRING -- For generic use

4.2.6 Notation for VisibleString type
Visible[String2::= VISIBLE STRING -- For generic use

4.2.7 Notation for BinaryDate type
BinarypPate::= OctetString7

4.2.8 Notation for TimeOfDay type
TimeOfDay with date indication::= OctetString6

TimeOfDay without date indication::= OctetString4

4.2.9 Notation for TimeDifference type
TimeD|fference with date indication::= Oc¢tetString6

TimeD|fference without date indication::= OctetString4

4.2.10( Notation for Network Time type
Network Time::= OctetString8

4.2.11| Notation for Network Time Difference type
Network\Fime Difference::= OctetString8

5 Transfer syntax

5.1 Coding of basic data types

5.1.1 Encoding of a Boolean value

a) The encoding of a Boolean value shall be primitive. The ContentsOctets shall consist of a
single octet.

b) If the Boolean value is FALSE, the ContentsOctets shall be 0 (zero). If the Boolean value
is TRUE, the ContentsOctets shall be Oxff.
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.2 Encoding of an Integer value

The encoding of a fixed-length Integer value of Integer8, Integer16, and Integer32 types
shall be primitive, and the ContentsOctets shall consist of exactly one, two, or four octets,
respectively.

The ContentsOctets shall be a two’s complement binary number equal to the integer
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.

NOTE The value of a two’s complement 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 value of 2V, where N is its position in the above numbering sequence. The value of the two’s
complenfient binary number 1s obtained by adding the numerical values assigned to each bit for those bits Which are
set to orje, excluding bit 7 of the first octet, and then reducing this value by the numerical value assigned‘t¢ bit 7 of

the first pctet if that bit is set to one.

5.1
a)

b)

.3 Encoding of an Unsigned value

The encoding of a fixed-length Unsigned value of Unsigned8, Unsigned16, and
Ungigned32 types shall be primitive, and the ContentsOctets shall consist of exactly one,
twd, or four octets, respectively.

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

NOTE [The value of a binary number is derived by numbering the bit§,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 nlimerical
value of|2N, where N is its position in the above numbering sequénce. The value of the binary number is pbtained

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

5.1
a)

b)

5.1

b)
c)

5.1

b)
c)

5.1

4 Encoding of a Floating-Point value

.5 Encoding of a Visible String value

.6 | "Encoding of an Octet String value

Y

The¢ encoding of a Floating32 value shall be primitive, and the ContentsOctet$ shall
consist of exactly four octets.

The ContentsOctets shall contain-\floating-point values defined in conformance with
IEHE 754. The sign is encodedsin)bit 7 of the first octet. It is followed by the exponent
stafting from bit 6 of the first gctet, and then the mantissa starting from bit 6 of the gsecond
octpt for Floating32.

The encoding of a variable length VisibleString value shall be primitive.
There is no Length-field; the length is encoded implicitly.

The Contents@ctets shall be a sequence of octets. The leftmost string element is encoded
in fhe firstloctet, followed by the second octet, followed by each octet in turn up |to and
including'the last octet as rightmost of the ContentsOctets.

The encoding of a variable length OctetString value shall be primitive.
There is no Length field; the length is encoded implicitly.

The ContentsOctets shall be a sequence of octets. The leftmost string element is encoded
in the first octet, followed by second octet, followed by each octet in turn up to and
including the last octet as rightmost of the ContentsOctets.

7 Encoding of a BinaryDate value

Coding of BinaryDate within IEC 61158-6-10 applies.

5.1

.8 Encoding of a TimeOfDay with and without date indication value

Coding of TimeOfDay with and without date indication within IEC 61158-6-10 applies.


https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 37 -

5.1.9 Encoding of a Time Difference with and without date indication value

Coding of Time Difference with and without date indication within IEC 61158-6-10 applies.

5.1.10 Encoding of a Network Time value

Coding of Network Time within IEC 61158-6-10 applies.

5.1.11 Encoding of a Network Time Difference value

Coding of Network Time Difference within IEC 61158-6-10 applies.

5.1.12| Encoding of a Null value
a) ThI encoding of a NULL value shall be primitive.
b) Thg¢ ContentsOctet shall be omitted.

5.2 Coding section related to data exchange PDUs
5.21 General

IEC 61]|158-5-10, Clause 5 applies.

NOTE Pata types with variable length (Visible String, Octet String, Timg©fDay, Time Difference) for Inp|Data or
Outp_Data are only once present in the DataExchange-RES-PDU ¢p DataExchange-REQ-PDU. The uger data
correspqnd to the contents of the Configuration-PDU.

5.2.2 Coding of the field Outp_Data

E.g. one of the following data types shall be used, for each Outp_Data field:

Boolean, Integer, Unsigned, Floating Paint; Visible String, Octet String, Date, TimeDfDay,
Time-Difference.

5.2.3 Coding of the field Inp_Data

E.g. one of the following data ‘types shall be used for each Inp_Data field:

Boolean, Integer, Unsighed, Floating Point, Visible String, Octet String, Date, Time[fDay,
Time-Difference.

5.3 Coding section related to slave diagnosis PDUs

5.3.1 Coding of the field Station_status_1
The cading of this field shall be according to 3.4 and the individual bits shall have the

following meaning:

Bit 0: Diag.Station_Non_Existent
Shall be set to zero in case of Diagnosis-RES-PDU

Value (0): means FALSE if Get_Master_Diag-RES-PDU
Value (1): means TRUE if Get_Master_Diag-RES-PDU

Bit 1: Diag.Station_Not_Ready
FALSE (0)

TRUE (1)

Bit 2: Diag.Cfg_Fault (Configuration Fault)
FALSE (0)
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TRUE (1)

Bit 3: Diag.Ext_Diag (Extended Diagnosis)
FALSE (0): means that the device is NOT in state diagnosis

TRUE (1): means that the device is in state diagnosis

Flag should be set to FALSE if no faulty conditions exist. If set to TRUE,
the reason should be reported as Device Related Diagnosis, Identifier
Related Diagnosis, or Channel Related Diagnosis.

Bit 4: Diag.Not_Supported
FALSEH6)

TRUE (1)

Bit 5: Diag.Invalid_Slave_Response
Shall he set to zero if Diagnosis-RES-PDU

Value {0): means FALSE if Get_Master_Diag-RES-PDU
Value (1): means TRUE if Get_Master_Diag-RES-PDU

Bit 6: Diag.Prm_Fault (Parameter Fault)
FALSH (0), TRUE (1)

Bit 7: Diag.Master_Lock
Shall be set to zero if Diagnosis-RES-PDU

Value {0): means FALSE if Get_Master_Diag-RES*PDU

Value {1): means TRUE if Get_Master_Diag-RES-PDU

5.3.2 Coding of the field Station_status_2

The coding of this field shall belaccording to 3.4 and the individual bits shall have the
followipg meaning:

Bit 0: Piag.Prm_Req (Parameterization Requested)
FALSH (0)

TRUE (1)

Bit 1: Diag.Stat.Diag (Static Diagnosis)
FALSH (0)

TRUE (19

Bit 2: DP (DP Protocol)
Shall always set to ones

Bit 3: Diag.WD_On (Watchdog on)
FALSE (0)

TRUE (1)

Bit 4: Diag.Freeze_Mode
FALSE (0)

TRUE (1)

Bit 5: Diag.Sync_Mode (Synchronisation Mode)
FALSE (0)
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TRUE (1)

Bit 6: reserved

Bit 7: Diag.Deactivated

Shall b

e set to zero if Diagnosis-RES-PDU

Value (0): means FALSE if Get_Master_Diag-RES-PDU

Value (1): means TRUE if Get_Master_Diag-RES-PDU

5.3.3

The coding of this field shall be according to 3.4 and the individual bits shall ‘ha

followi

Bit 0 t

Bit 7:
FALSHE

TRUE

5.3.4

Codi £ the-fietd-Station—stats—3

Ng meaning:

D 6: reserved

Diag.Ext_Diag_Overflow (Overflow of extended Diagnosis)

(0)
1)

Coding of the field Diag_Master_Add

This fitd shall be coded as data type Unsigned8 with_the following values:

Decim
means

1 (0-125)
the address of the DP-master (Class %)which has parameterized this DP-slave

Decimpl (255)

means

DP-slave has not been parameterized or has got invalid parameterisation.

Decimpl (126-254)

not allq

5.3.5

wed

Coding of the field Ident_Number

This figld shall be coded as data type Unsigned16.

5.3.6

The coding of this field shall be according to 3.4 and the individual bits shall ha

followi

Coding of the field Header_Octet

hg{meaning:

ve the

ve the

Bit 0 to 5: Block_Length
It shall contain the length of the diagnosis block according to the values of Table 6, Table 7,
Table 8, and Table 9. The Header_Octet itself shall always be counted.

Table 6 — Block_Length for Selection:=0

Value Meaning
(decimal)
2 to 63 Device Related Diagnosis in base diagnosis format

4 to 63 Device Related Diagnosis in DPV1 diagnosis format
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Table 7 — Block_Length for Selection:=1

Value
(decimal)

Meaning

2to 32

Identifier Related Diagnosis

NOTE The Identifier Related Diagnosis is limited to 32 because the identifiers itself are limited to 244.

Table 8 — Block_Length for Selection:= 2

Malue Mnaninc
(decimal)
0 to 63 Content of the field Header_Octet.Block_Length shall

be used as Identifier_Number

See 5.3.15

One Channel Related Diagnosis entry contains three octets.

Table 9 — Block_Length for Selection:=)3

Meaning

Content of the field Header /Octet.Block_Length shall
be used as Revision_Number

See 5.3.18

NOTE
Value
(decimal)
1to 63
NOTE

Bit 6 tp 7: Selection

One Revision_Number entry contains one pgctet.

The Sglection shall contain the values-according to Table 10.

Table 10 — Selection range

Value
(decimal)

Meaning

0

Device Related Diagnosis

1

Identifier Related Diagnosis

2

Channel Related Diagnosis

3

Revision_Number

5.3.7

The coding of this field shall be according to 3.4 and the individual bits shall have the

following meaning:

Bit 0 to 6: Alarm_Type

Coding of the field Alarm_Type

The Alarm_Type shall contain the values according to Table 11.

IEC 61158-6-3:2019 © IEC 2019
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Bit 7:
Decim

5.3.8

The coding of this field shall be according to 3.4 and the individual bits shall ha

followi

Bit 0 t
The St

Table 11 — Alarm_Type range

—41 -

I (0): means Alarm

Ng meaning:

b 6: Status_Type

Value Meaning
(decimal)
0 reserved
1 Diagnostic_Alarm
2 Process_Alarm
3 Pull_Alarm
4 Plug_Alarm
5 Status_Alarm
6 Update_Alarm
7 - 31 reserved
32 -126 manufacturer-specific
127 reserved

hall be zero (identifying Alarm)

Coding of the field Status_Type

btus_Type shall contain values accordingo Table 12.

Table 12 — Status_Type value range

ve the

Value Meaning
(decimal)
0 reserved
1 Status_Message
2 Modul_Status
3 DXB_Link_Status
4 to 29 reserved
30 PrmCmdAck
31 Red_Status
32 to 126 [ Manufacturer-specific
127 reserved

Bit 7: shall be one (identifying Status)

Decimal (1): means Status

5.3.9

Coding of the field Slot_Number

This field shall be coded as data type Unsigned8. The value shall be taken from the range 0
to 254. The value 255 is reserved.

5.3.10 Coding of the field Alarm_Specifier

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:
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Bit 0 to 1: Alarm_Specifier
This bit group shall contain the alarm specifier with the values according to Table 13.

Table 13 — Alarm_Specifier

Value Meaning Comment
(decimal)

0 No further differentiation —

1 Error appears and Slot disturbed the slot generates an alarm due to an error

2 Error disappears and Slot is okay the slot generates an alarm and indicates that the slot

has no further errors

Error disappears and Slot is still the slot generates an alarm and indicates that the'glot
disturbed has still further errors

Bit 2: Additional_Acknowledge
This Hit group shall contain the Additional_Acknowledge with the ,¥alues according to
Table 14.

Table 14 — Additional_Acknowledge

Value Meaning Comment
(decimal)

No additional acknowledge used —

Additional acknowledge is used —

Bit 3 tp 7: Sequence_Number
The vdlue range shall be from 0 to 31 (decifmal).

5.3.11| Coding of the field Status_@Specifier

The coding of this field shall -be“according to 3.4 and the individual bits shall have the
following meaning:

Bit 0 tp 1: Status_Specifier
This bif group shall caontain the status specifier with the values according to Table 15.

Table 15 — Status_Specifier

Value Meaning Comment
(decimal)

No further differentiation —

1 Status appears —

2 Status disappears —

3 Reserved —
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Bit 2 to 7: reserved

5.3.12 Coding of the field Diagnosis_User_Data

One of the following data types shall be used for each Diagnosis_User_Data field:

Boolean, Integer, Unsigned, Floating Point, Visible String, Octet String, Date, TimeOfDay,
Time-Difference.

5.3.13 Coding of the field Modul_Status_Array

The fidld Modul_Status_Array is an array of octets that shall contain at least one and»at most
61 octets referred to as Modul_Status_Octet. A Modul_Status_Octet shall consist\of 3t least
one and at most 4 module stati referred to as Modul Status Entry|1 to
Modul |Status_Entry 4 coded in two bits each. Therefore, the number of Modul) Status| Octet
corresponds to the number of configured modules within a device and shallCbe calculgted as
follows

a) N=1if Mhighest <4
b) N = Mpighest DIV 4 +1 if My gnost MOD 4 % 0
C) N = Mhighest DIV 4 if Mhighest MOD 4 =0

where

N is the number of octets Modul_Status_Qctét or the number of array elementg,
Mhighedt  is the highest number of configured medules within a device (maximum 244).

The lagt Modul_Status_Octet (octet N) may not contain all 4 module status entries. If Mhighest
MOD 4 =0 the octet N is not fully filled andithe remaining bits shall be set to zero referred to
as Padding Bits.

The status of the device’s modules_shall be structured in ascending order without gags. The
status | of module number one is always placed in Modul_Status_Entry 1 of the
Modul | Status_Octet number ene. The coding of a Modul_Status_Octet shall be accorfing to
3.4 andl the individual bits shall have the following meaning:

NOTE [The term “configufed modules” addresses physical or virtual modules of a device that have had 3 related
format field in the Chk_€fg-REQ-PDU. Modules that are not part of the configuration are purely local and therefore
not related to the Modul=Status_Array field.

Bit 0 tp 1: Modul’_Status_Entry_1
It shall contain the module status of a configured module with the number that|meets
m MOD 4 =1. Padding bits shall not be used here.

Bit 2 to 3: Modul_Status_Entry_2
It shall contain the module status of a configured module with the number that meets
m MOD 4 = 2. Otherwise padding bits (00 binary) shall be used.

Bit 4 to 5: Modul_Status_Entry_3
It shall contain the module status of a configured module with the number that meets
m MOD 4 = 3. Otherwise padding bits (00 binary) shall be used.

Bit 6 to 7: Modul_Status_Entry_4
These 2 bits shall contain the module status of a configured module with the number that
meets m MOD 4 = 0. Otherwise padding bits (00 binary) shall be used.

where

m is the number of the current module with 1 <m < N.
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Figure 2 illustrates the arrangement of Modul_Status_Entry (1 to 4) fields as an example for a
device with 6 configured modules.

Bit Number
7 6 5 4 3 2 1 0
Modul_ | status status status status
Status module number 4 module number 3 module number 2 module number 1
u -—
Octet 1
Modul_ | Padding Bits Padding Bits status status
module number 6 module number 5
Status_
Octet P
Modul_Status_Entry_4 | Modul_Status_Entry_3 | Modul_Status_Entry_2 | Modul_Status\Entry_1

Figure 2 — Example Modul_Status_Array

Each gntry Modul_Status_Entry 1 to Modul_Status_Entry_4 shall gontain the module|status
accordjng to Table 16.

Table 16 — Range of Modul_Status_Entry (1-4)

Valpe Meaning
(decimal)

0 data valid

1 data invalid: the data of the correspondingimodule are not valid due to an error (e.g. short gircuit)

2 data invalid/wrong module: the data of the corresponding module are not valid, due to a wrpng
module in place

3 data invalid/no module: the data-of'the corresponding module are not valid, because there [s no
module in place

5.3.14| Coding of the field Identifier_Diagnosis_Data_Array

The figld Identifier_Diagnosis_Data_Array is an array of octets that shall contain at legst one
and at[most 31 octets referred to as Identifier_Diagnosis_Data_Octet. A Identifier_Diagnosis_
Data_Qctet shall .consist of at least one and at most 8 diagnosis entries referred| to as
Identifijer_Diagnasis Entry_1 to Identifier_Diagnosis Entry 8. Therefore, the numper of
Identifijer_Diagnhosis_Data_Octet corresponds to the number of configured modules within a
deviceland,shall be calculated as follows:

a) N\="1 if Mhinhan <8
b) N = Mpighest DIV 8 +1 if My gnest MOD 8 # 0
C) N = Mhighest DIV 8 if Mhighest MOD 8=0

where

N is the number of octets Identifier_Diagnosis_Data_Octet or the number of array
elements,

Mhighest IS the highest number of configured modules within a device (maximum 244).

The last Identifier_Diagnosis_Data_Octet (octet N) may not contain all 8 diagnosis entries. If

Mhighest MOD 8 = 0 the octet N is not fully filled and the remaining bits shall be set to zero
referred to as Padding Bits.

NOTE The term DIV stands for division without rest. The term MOD stands for the rest of the division.
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The identifier diagnosis of the device’s modules shall be structured in ascending order without
gaps. The identifier diagnosis of module number one is always placed in
Identifier_Diagnosis_Entry_1 of the Identifier_Diagnosis_Data_Octet number one. The coding
of this field shall be according to 3.4 and the individual bits shall have the following meaning:

Bit 0: Identifier_Diagnosis_Entry_1
This bit shall be set to one if the module with the number that meets m MOD 8 = 1 indicates
diagnosis otherwise it shall be set to zero. A padding bit shall not be used here.

Bit 1: Identifier_Diagnosis_Entry_2
This bit shall be set to one if the module with the number that meets m MOD 8 = 2 indicates
diagnosis otherwise it shall be set to zero. A padding bit shall be used if there is no module
configyree-

Bit 2: ldentifier_Diagnosis_Entry_3
This bit shall be set to one if the module with the number that meets m MOD 8 =3 indicates
diagnopis otherwise it shall be set to zero. A padding bit shall be used if thergis no module
configyred.

Bit 3: |Identifier_Diagnosis_Entry_4
This bit shall be set to one if the module with the number that meets\m MOD 8 = 4 indicates
diagnopgis otherwise it shall be set to zero. A padding bit shall be used if there is no module
configyred.

Bit 4: ldentifier_Diagnosis_Entry _5
This bit shall be set to one if the module with the numpér that meets m MOD 8 = 5 indlicates
diagnopkis otherwise it shall be set to zero. A paddingnbit shall be used if there is no module
configyred.

Bit 5: ldentifier_Diagnosis_Entry _6
This bit shall be set to one if the module with(the number that meets m MOD 8 = 6 indlicates
diagnopkis otherwise it shall be set to zero..A padding bit shall be used if there is no module
configyred.

Bit 6: ldentifier_Diagnosis_Entry 7
This bit shall be set to one if the module with the number that meets m MOD 8 = 7 indicates
diagnopis otherwise it shall be-'set to zero. A padding bit shall be used if there is no module
configyred.

Bit 7: ldentifier_Diagnesis_Entry_8
This bit shall be set to one if the module with the number that meets m MOD 8 = 0 indicates
diagnopis otherwiseyitshall be set to zero. A padding bit shall be used if there is no module
configyred.

where m is thesnumber of the current module with 1 < m < N.

5.3.15| _Coding of the field Identifier Number

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0 to 5: Identifier_Number
The values 0 to 63 (decimal) are valid.

Bit 6 to 7: Selection
The Selection shall contain the value Channel Related Diagnosis according to Table 10.

5.3.16 Coding of the field Channel_Number

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:
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Bit 0 to 5: Channel_Number
The values 0 to 63 (decimal) are valid.

Bit 6 to 7: Input_Output_Selection
The Input_Output_Selection shall be set as shown in Table 17.

Table 17 — Input_Output_Selection

Value Meaning
(decimal)
0 Reserved
T Thput.
2 Output.
3 Input and output

5.3.17| Coding of the field Type_of_Diagnosis

The coding of this field shall be according to 3.4 and the indiwidual bits shall ha

following meaning:

Bit 0 tp 4: Error_Type
The Eryor_Type shall be set as shown in Table 18.

Table 18 — Error type

Value Meaning
(decimal)
0 to 31 Coding of the field ChannelErrorType within IEC 61158-6-10 applies.

Bit 5 tp 7: Channel_Type
The Channel_Type shall be set as ;shown in Table 19.

Table 19 — Channel_Type

Value Meaning
(decimal)

0 Unspecific,
may be used for any type

1 1 bit
2 bit.

ve the

4 bit

Octet

Word

2 words

N|jojloa|hd~|lw]DN

Reserved

5.3.18 Coding of the field Revision_Number

The coding of this field shall be according to 3.4 and the individual bits shall have the

following meaning:

Bit 0 to 5: Revision_Number
The values 1 to 63 (decimal) are valid.
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Bit 6 to 7: Selection

The Selection shall contain the value Revision_Number according to Table 10.

5.3.19 Coding of the field Publisher_Address

This field shall be coded as data type Unsigned8. The range of values shall be 0 to 125. This

parameter shall contain the address of the DP-slave acting as Publisher.

5.3.20 Coding of the field Publisher_Status

The coding of this field shall be according to 3.4 and the individual bits shall have the

following meaning:

Bit 7: Link_Status
FALSH (0): error or not active during the last monitoring period

TRUE (1) means no error and active

Bit 6: Link_Error
FALSH (0): means no error

TRUE [1): means length error

Bit 0 tp 5: reserved

5.3.21 Coding of the field RedSpecifier

The coding of this field shall be according to 874 and the individual bits shall ha

followihg meaning:

Bit 0 tp 1: Status_Specifier
DecimII (0): means no further differentiation
Decimal (1, 2 and 3): reserved

Bit 3 tp 7: Seq Number
Contaips Sequence Number-ofthe last PrmCmd processed

5.3.22 Coding of the'field Function

The coding of this~field shall be according to 3.4 and the individual bits shall ha

following meaning:

Bit 0: reserved

ve the

ve the

Bit 1: Primary
FALSE (0) means no Primary request was executed last

TRUE (1) means a Primary request was executed last

Bit 2: Start MS1
FALSE (0) means no Start MS1 request was executed last

TRUE (1) means a Start MS1 request was executed last

Bit 3: Stop MS1
FALSE (0) means no Stop MS1 request was executed last

TRUE (1) means a Stop MS1 request was executed last
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Bit 4: Check_Properties
FALSE (0) means no Check_Properties request was executed last

TRUE (1) means a Check_Properties request was executed last

Bit 5: reserved

Bit 6: MasterStateClear
FALSE (0) means no MasterStateClear request was executed last

TRUE (1) means a MasterStateClear request was executed last

Bit 7: reserved

5.3.23| Coding of the field Red_Status1

This field represents the Status of the Component which sent the status{The coding|of this
field shall be according to 3.4 and the individual bits shall have the following meaning:

Bit 0: Backup
FALSH (0) means Component is not in Backup State

TRUE [1) means Component is in Backup State

Bit 1: Primary
FALSH (0) means Component is not in Primary State

TRUE [1) means Component is in Primary State

Bit 2: HW-Defect
FALSH (0) means has no Hardware Defect

TRUE [1) means Component has a Hardware Defect

Bit 3: DataExchange
FALSH (0) means Component(is'not in DataExchange State

TRUE [1) means Component is in DataExchange State

Bit 4: Fail Safe
FALSH (0) means«Component is not in Fail Safe State

TRUE (1) meahs) Component is in Fail Safe State

Bit 5: DatarateSet
FALSH (@Y'means has no Datarate set

TRUE (1) means Component has a Datarate set

Bit 6: TohStarted
FALSE (0) means has not started Toh

TRUE (1) means Component has a started Toh

Bit 7: reserved

5.3.24 Coding of the field Red_Status2

This field represents the Status of a Partner Component of the Component which sent the
status. The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:
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Bit 0: Backup
FALSE (0) means Component is not in Backup State

TRUE (1) means Component is in Backup State

Bit 1: Primary
FALSE (0) means Component is not in Primary State

TRUE (1) means Component is in Primary State

Bit 2: HW-Defect
FALSE (0) means has no Hardware Defect

TRUE [1) means Component has a Hardware Defect

Bit 3: PataExchange
FALSH (0) means Component is not in DataExchange State

TRUE (1) means Component is in DataExchange State

Bit 4: Fail Safe
FALSH (0) means Component is not in Fail Safe State

TRUE (1) means Component is in Fail Safe State

Bit 5: DatarateSet
FALSH (0) means has no Datarate set

TRUE (1) means Component has a Datarate set

Bit 6: TohStarted
FALSH (0) means has not started Toh

TRUE (1) means Component has a started'Toh

Bit 7: feserved
5.3.25( Coding of the field Red_ Status3

This fig¢ld shall be coded as data type Unsigned8. The values are user specific.

5.4 Loding section related to parameterization PDU

5.4.1 Coding of:the field Station_status

The coding _of\-this field shall be according to 3.4 and the individual bits shall ha

following meaning:

Bit 0: reserved

ve the

Bit 1: reserved

Bit 2: reserved

Bit 3: WD_On (Watchdog on)
FALSE (0)

TRUE (1)

Bit 4: Freeze_Req
FALSE (0): Freeze mode not requested
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TRUE (1): Freeze mode requested

Bit 5: Sync_Req
FALSE (0): Sync mode not requested

TRUE (1): Sync mode requested

Bit 6: Unlock_Req
Shall be used as described in Table 20.

Bit 7: Lock_Req
Shall be used as described in Table 20.

Table 20 — Specification of the bits Lock_Req and Unlock_Req

Bit|7 | Bit6 Meaning
0 0 The parameter min Tgpgr can be changed. All other parameters remain unchanged.
0| 1 The DP-slave will be unlocked for other Masters.
1 0 The DP-slave is locked for other Masters, all parameters are accepted (exception: min

Tspr =0)

The DP-slave is unlocked for other Masters.

5.4.2 Coding of the field WD_Fact_1

Decim

5.4.3 Coding of the field WD_Fact_2

Decim

The Watch Dog Time (T\yp) shall be calculated according to Formula (1).

where

WD
WD_Fagt_1

WD_Fagt.2

This fiIId shall be coded as data type Unsigned8 with.the following value range:

I 1to 255

This fiIId shall be coded as data type-Unsigned8 with the following value range:

| 1to 255

Twp = WD_Fact-1.x WD_Fact_2 x WD_Base

is the Watch Dog Time;
is the first factor to be multiplied with the time base;

is the second factor to be multiplied with the time base;

WD_Base

is the time base (1 ms or 10 ms) derived from DPV1_Status_1.WD_Base_1ms.

If no DPV1_Status_1.WD_Base_1ms exist, then 10 ms is used as time base.

5.4.4 Coding of the field min_Tgpgr

This field shall be coded as data type Unsigned8 with the following value range:

Decimal (0 to max Tgpgr (see Part 4)) if DP operation

Decimal (0): means current value remains unchanged

5.4.5 Coding of the field Group_ldent

(1)

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:
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Bit 0: Group_1
Bit 1: Group_2
Bit 2: Group_3
Bit 3: Group_4
Bit 4: Group_5
Bit 5: Group_6
Bit 6: Group_7

Bit 7: Group_8

Each (f the bits above shall set to one if the device belongs to the indicated’group number.
Otherwise it shall be set to zero.

NOTE A device may belong to no groups (Group_ldent=decimal(0)) or all groups (Group~ldent=decimal(2$5)).
5.4.6 Coding of the field User_Prm_Data_Element

One offthe following data types shall be used for each User_Prmy“Data_Element:

Boolean, Integer, Unsigned, Floating Point, Visible String, Octet String, Date, TimefDay,
Time-Difference.

5.4.7 Coding of the field DPV1_Status_1

The coding of this field shall be according“to 3.4 and the individual bits shall hayve the
following meaning:

Bit 0: reserved

Bit 1: reserved

Bit 2: WD_Base_1ms
Value (0): Watchdog time base equals 10 milliseconds

Value (1): Watchdoeg time base equals 1 millisecond

Bit 3 tp 4: reserved

Bit 5: Publisher_Enable
FALSE (0): Publisher disabled

TRUE (1): Publisher enabled

Bit 6: Fail_Safe
FALSE (0): Fail_Safe disabled

TRUE (1): Fail_Safe enabled

Bit 7: DPV1_Enable
FALSE (0): DPV1 disabled

TRUE (1): DPV1 enabled
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The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0: Check_Cfg_Mode
FALSE (0): normal check (restrictive)

TRUE (1): user specific check (more flexible)

Bit 1: reserved

Bit 2:
FALSE

TRUE

Bit 3:
FALSE

TRUE

Bit 4:
FALSE

TRUE

Bit 5:
FALSH

TRUE

Bit 6:
FALSH

TRUE

Bit 7:
FALSE

TRUE

5.4.9

The co¢ding-“of this field shall be according to 3.4 and the individual bits shall ha

followi

Enable_Update_Alarm
(0): Update_Alarm disabled

1): Update_Alarm enabled

Enable_Status_Alarm
(0): Status_Alarm disabled

1): Status_Alarm enabled

Enable_Manufacturer_Specific_Alarm
(0): Manufacturer_Specific_Alarm disabled

1): Manufacturer_Specific_Alarm enabled

Fnable_Diagnostic_Alarm
(0): Diagnostic_Alarm disabled

1): Diagnostic_Alarm enabled

Enable_Process_Alarm
(0): Process_Alarm disabled

1): Process_Alarm enabled

Enable_Pull_Plug_Alarm
(0): Pull_Plug_Alarm disabled

1): Pull_Plug_Alarm enabled

Coding{ef'the field DPV1_Status_3

hg/meaning:

ve the

Bit 0 to 2: Alarm_Mode
Decimal (0): 1 alarm of each type

Decimal (1): 2 alarms in total

Decimal (2): 4 alarms in total

Decimal (3): 8 alarms in total

Decimal (4): 12 alarms in total

Decimal (5): 16 alarms in total

Decimal (6): 24 alarms in total

Decimal (7): 32 alarms in total
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Bit 3: Prm_Structure
FALSE (0): Prm_Structure disabled

TRUE (1): Prm_Structure enabled

Bit 4: IsoM_Req
FALSE (0): IsoM_Req disabled

TRUE (1): IsoM_Req enabled

Bit 5 to 6: reserved

Bit 7: PrmCmd
FALSH (0): PrmCmd disabled

TRUE (1): PrmCmd enabled

5.4.10| Coding of the field Structure_Length

This fiIId shall be coded as data type Unsigned8 with the following value range:

Decimal 5 to 244, 255

The figld Structure_Length contains the number of octets_including itself. A value jpf 255
means| that all elements in the Prm_User_Data follewing this element belongs fo this
structuyre.

5.4.11| Coding of the field Structure_Type

This fig¢ld shall be coded as data type Unsigned8 with the following value range:
Decimal O to 1: reserved

Decimal 2: PrmCmd

Decimal 3: DXB Linktable

Decimal 4: IsoM Parameter;

Decimal 5: F-Parameter,

Decimal 6: reseryed

Decimal 7: DXB Subscribertable

Decimak8./Time AR Parameter

Decimal 9 to 31: reserved
Decimal 32 to 128: Manufacturer Specific
Decimal 129: User Prm Data

Decimal 130 to 255: reserved

5.4.12 Coding of the field Version
This field shall be coded as data type Unsigned8 with the following value range:
Decimal O: reserved

Decimal 1: Version 1
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Decimal 2 to 255: reserved

5.4.13 Coding of the field Publisher_Addr
This field shall be coded as data type Unsigned8 with the following value range:
Decimal 0 to 125, 128

Decimal 126, 127, 129 to 255: reserved

In case of the DXB-Subscribertable the value 128 indicates an entry for the DP-master

(Class 1).

5.4.14| Coding of the field Publisher_Length
This fig¢ld shall be coded as data type Unsigned8 with the following value rangé:
Decimal 1 to 244

Decimal 0, 245 to 255: reserved

In casp of a Master Data entry in the DXB-Subscribertablecsthe” value in this field

relevamt and shall be set to 0.

5.4.15| Coding of the field Sample_Offset

This fig¢ld shall be coded as data type Unsigned8 with.the following value range:
Decimal 0 to 243

Decimal 244 to 255: reserved

5.4.16| Coding of the field Sample-Length
This figld shall be coded as data type Unsigned8 with the following value range:
Decimal 1 to 244

Decimal 0, 245 to 255: feserved

5.4.17| Coding of-the Dest_Slot_Number
This fig¢ld shall\be coded as data type Unsigned8 with the following value range:

Decimal 4,to'244

Decimal 0, 245 to 255: reserved

5.4.18 Coding of the Offset_Data_Area
This field shall be coded as data type Unsigned8 with the following value range:
Decimal 0 to 244

Decimal 245 to 255: reserved

5.4.19 Coding of the field Tgase pp

is not

This field shall be coded as data type Unsigned32 with the allowed values of decimal 375,

750, 1 500 (default), 3 000, 6 000, 12 000. All other values are reserved.
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5.4.20 Coding of the field Tpp

This field shall be coded as data type Unsigned16 with the value range from 154 to 216-1.

5.4.21 Coding of the field Tyapc

This field shall be coded as data type Unsigned8.

5.4.22 Coding of the field TBASE_|0

This field shall be coded as data type Unsigned32 with the allowed values of decimal 375,
750, 1 500 (default), 3 000, 6 000, 12 000. All other values are reserved.

5.4.23( Coding of the field T,

This fig¢ld shall be coded as data type Unsigned16.

5.4.24( Coding of the field Ty

This fig¢ld shall be coded as data type Unsigned16.

5.4.25( Coding of the field Tpy

This fig¢ld shall be coded as data type Unsigned32.

5.4.26 Coding of the field Tp;|

This figld shall be coded as data type Unsigned16'with the value range from 1 to 216-1,

5.4.27( Coding of the field Tp| p

This fi¢ld shall be coded as data type Unsigned16 with the value range from 0 to 216-1.

5.4.28| Coding of the field Specifier

The coding of this field shall”be according to 3.4 and the individual bits shall have the
followipg meaning:

Bit 0 tp 1: Specifier
Decimal (0): means‘no further differentiation

Bit 3 tp 7: Seq Number
Contaips Sequence Number of the PrmCmd

5.4.29] Coding of the field Function

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0: reserved

Bit 1: Primary

FALSE (0): means no Primary request is requested
TRUE (1): means a Primary request is requested

Bit 2: Start MS1
FALSE (0): means no Start MS1 request is requested

TRUE (1): means a Start MS1 request is requested
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Bit 3: Stop MS1
FALSE (0): means no Stop MS1 request is requested

TRUE (1): means a Stop MS1 request is requested

Bit 4: Check_Properties
FALSE (0): means no Check_Properties request is requested

TRUE (1): means a Check_Properties request is requested

Bit 5: reserved

Bit 6: MasterStateClear

FALSE
TRUE

Bit 7:

5.4.30

The coding of this field shall be according to 3.4 and the“individual bits shall ha

followi

Bit 0:
FALSHE

TRUE

Bit 1:
FALSE

TRUE

Bit 2:
FALSE

TRUE

Bit 3:
FALSE

TRUE

Bit4 t

(0): means the MasterState is Operate
1): means the MasterState is Clear

reserved

Coding of the field Properties

Ng meaning:

Primary
(0): means no Primary request is used

1): means a Primary request is used

Start Stop MS1
(0): means no Start Stop MS1 request is used

1): means a Start Stop MS1 request is used

AddressChange
(0): means no Address Change is required with Primary/Backup role

1): means Address.Change is required with Primary/Backup role

AddressOffset
(0): means:Address Offset is 0

1): means Address Offset is 64

b 7-..'reserved

ve the

5.4.31

This field shall be coded as data type Unsigned16 with the value range from 0 to 216-1.

5.4.32

This field shall be coded as data type Unsigned16 with the value range from 0 to 216-1.

5.4.33

Coding of the field Output Hold Time

Coding of the field Clock Sync Interval

Coding of the field CS Delay Time

This field shall be coded as data type Network Time Difference.
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5.5

5.5.1

Coding section related to configuration PDUs

Coding of the field Cfg_ldentifier

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0

to 3: Data_Length

Decimal (0): means 1 octet or 1 word according to the Length_Format

Decimal (1): means 2 octets or 2 words according to the Length_Format

Decimal (2): means 3 octets or 3 words according to the Length Format

Decimal (3): means 4 octets or 4 words according to the Length_Format

Decimal (4): means 5 octets or 5 words according to the Length_Format

Decimal (15): means 16 octets or 16 words according to the Length_Format

Bit 4

Decimal (0): shall not be used here, means special identifier format
Decimal (1): means input
Decimal (2): means output

Decimal (3): means input and output

Bit 6

Value (1): means word structure used (high octet transferred first, big-endian)

Bit 7

Value (1): means consistency.over the whole length

5.5.2
The

followihg meaning:

Bit 0
The |

use in

: Length_Format
Value (0): means octet structure used

: Consistency
Value (0): means octet or word conrsistency

tp 5: Input_Output_Selection

Coding of thefield Special_Cfg_ldentifier

coding of this-'field shall be according to 3.4 and the individual bits shall ha

to 3:(Length_of_Manufacturer_Specific_Data

ve the

of the

ength/in octet information of the manufacturer specific data shall be in dependency

type fields shall always be counted if present.

Table 21 — Range of Length_of_Manufacturer_Specific_Data
if used in Chk_Cfg-REQ-PDU

he ChK_CTg-REQ-PDU of Gel_CIig-RES-PDU as shown in Table 2T and Table 22. Data

Value Meaning
(decimal)
0 No manufacturer specific data follow; no data in Real_Cfg_Data.
1to 14 Manufacturer specific data of specified length follow; these shall be identical with the data

in Real_Cfg_Data.

15 No manufacturer specific data follow; the verification can be omitted.
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Table 22 — Range of Length_of_Manufacturer_Specific_Data
if used in Get_Cfg-RES-PDU

Value (decimal) Meaning
0 No manufacturer specific data follow.
1to 14 Manufacturer specific data with specified length follow.
15 Not allowed.

Bit 4 to 5: shall be set to zero (decimal)

Bit 6 tp 7: Input_Output_Selection

This figld contains the information about the structure following the Special Cfgnldent|fier as

shown|in Table 23.

Table 23 — Input_Output_Selection

Value Meaning
(decimal)
0 means empty slot, no input or output data for this module
1 means one length octet for input data follows
2 means one length octet for output data follows
3 means one length octet for output data followed by one length octet for input data follows

5.5.3 Coding of the fields Length_Octet

The coding of this field shall be according to 3.4 and the individual bits shall have the

following meaning:

Bit 0 tp 5: Data_Length
Decim[l (0): means 1 octet or A"word according to the Length_Format

Decim

Decimal (63): means 64 octets or 64 words according to the Length_Format

Bit 6: Length:.Format
Value (0); tneans octet structure used

I (1): means 2 octets or 2 words according to the Length_Format

PAIATPN tat &
A% T

4\ A $ +
Value T arTS WwuoTud STTuoTuTTTuotT

L £ P~ I b =~ H )
ALLLA® LA >4 rTarmTSTOTTCU TN ST, Ty~ CTTaTaTT)

Bit 7: Consistency
Value (0): means octet or word consistency

Value (1): means consistency over the whole length indicated in Data_Length

5.5.4 Coding of the field Manufacturer_Specific_Data

Each Manufacturer_Specific_Data field shall be coded with the data types stated in 5.5.6.

5.5.5 Coding of the field Extended_Length_Octet

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:
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Bit 0 to 5: Data_Length
Decimal (0): means 1 octet

Decimal (1): means 2 octets

Decimal (2): means 3 octets

Decimal (3): means 4 octets

Decimal (4): means 5 octets

Decimal (63): means 64 octets

Bit 6:

This bit shall be set to zero that means octet structure is used.

Bit 7:

This bit shall be set to one that means consistency over the whole length:

5.5.6

This fig¢ld shall be coded as data type Unsigned8 with values according to Table 24.

Format

Consistency

Coding of the field Data_Type

Table 24 — Data types

Data type name Code / DataLength Remark
See IEC 61158-5-10, Clause 5
Sequepces of data types shall be coded-as a list of data types. The sum of the lengthg of the

data ty]

Data t
combir
Get_ C

5.6

5.6.1

The coding «ofthis field shall be according to 3.4 and the individual bits shall ha

followi

pes shall correspond to the input-"or output data length.

ypes with user specific..cading (DataTypeNumber >= 128) shall not be used
ation with type specifi¢ coding (DataTypeNumber < 128) in one Chk_Cfg-REQ-F
g-REQ-PDU.

Coding section related to global control PDUs

Coding of.the field Control_Command

Ng meaning:

in any
PDU or

ve the

Bit 0:

reserved

Bit 1: Clear_Data
Value (0): no command

Value (1): clear output (set output data in safe state)

Bit 2: UnFreeze
Value (0): no command

Value (1): cancels Freeze command

Bit 3: Freeze
Value (0): no command

Value (1): freeze input values
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Value

Bit 5:
Value

Value

Table

Bit 6:

Bit 7:

5.6.2

The ¢
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25 illustrates the meaning and priority of the Bits 2 to 3.

Table 25 — Specification of the bits for Un-/Freeze

Bit 2 Bit 3 Meaning
0 0 no function
0 1 function is activated
1 0 function is deactivated
1 1 function is deactivated

nsync
0): no command

1): cancels Sync command

Sync
0): no command

1): synchronize output values
26 illustrates the meaning and priority of the Bits 4 to 5:

Table 26 — Specification of the-bits for Un-/Sync

Bit 4 Bit 5 Meaning
0 0 no-function
0 1 function is activated
1 Q function is deactivated
1 1 function is deactivated

reserved

reserved

Coding)of the field Group_Select

following.meaning:

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:

Bit 7:

ding-of this field shall be according to 3.4 and the individual bits shall ha

ve the

Group_1
Group_2
Group_3
Group_4
Group_5
Group_6
Group_7

Group_8
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Each of the bits above shall set to one if the control command belongs to the indicated group
number. Otherwise it shall be set to zero. Zero means that all assigned Slaves shall execute
the Control Command.

NOTE A control command may belong to no groups (Group_ldent=decimal(0)) or all groups
(Group_ldent=decimal(255)).

5.7 Coding section related to clock-value-PDUs
5.7.1 Coding of the field Clock_value_time_event

The coding of this field shall be as data type Network Time with the fixed length of 8.

5.7.2 Clock_value_previous_TE

The cdding of this field shall be as data type Network Time with the fixed length of,8.

5.7.3 Coding of the field Clock_value_status1

The cdding of this field shall be according to 3.4, with C and CV mapped to the parameter
local time diff in the set time service. The individual bits shall have the following meaning:

Bit 0: reserved

Bit 1: reserved

Bit 2 tp 6: CV (Correction Value)
Value (0): 0 min

Value (1): 30 min

Value (2): 60 min

Value (3): 90 min

Value (31): 930 min

Bit 7: C (Sign of CV)
Value (0): CV to betadded from Time

Value (1): CV\{e-be subtracted from Time

5.7.4 Coding of the field Clock_value_status2

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0: SYF (Synchronisation fault)
Value (0): Clock_value_time_event is synchronized

Value (1): Clock_value_time_event is not synchronized (with other clocks in the system)

Bit 1: reserved

Bit 2: reserved

Bit 3 to 4: CR (Accuracy)
Value (0): 1 ms
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Value (1): 10 ms

Value (2): 100 ms

Value (3): 1s

Bit 5: reserved

Bit 6: SWT (Summer/Winter-Time)
Value (0): Winter Time

Value

Bit 7:
Value

Value

5.8

5.8.1

1): Summer Time

ANH (Announcement Hour)
0): No Change planned within the next hour

1): A Change of SWT will occur within the next hour

Coding section related to function identification and errors

Coding of the field Function_Num

The coding of this field shall be according to 3.4 and the\individual bits shall ha

followi

Bit 0t
These
DLPDLU

Bit5t
These

Bit 7:
Value

Value

The fig
proces|
of an g

ng meanings. The meaning of the complete field is defifted in Table 27.
b 4: Function_Code / Error_Code
_Selector. The Function_Code shall be set. according to Table 27.

b 6: PDU_Ildentifier
two bits shall be set to 2 (decimal) to.indicate a DP-PDU.

DLPDU_Selector
0): means request DLPDU or_paositive response DLPDU

1): means error or negative,response DLPDU

Id Function_Num is.transferred in the request and response DLPDU. If the sef
sed correctly, bit4.0f Function_Num in the response APDU shall be set to zero. |
rror an error DEPBU is transferred. In this APDU Function_Num contains an errg

and th¢ bit 7 shall be set to one.

Table 27 — Coding of the Function_Code/ Function_Num

ve the

bits contain the Function_Code or the{ Error_Code corresponding fo the

vice is
n case
r code

DLPDU_ PDL_JT Function Code ] Compl_ete field:
Selector [ Identifier L T Meaning Function Num
(decimal) | (decimal) T (hexadecimal)

0 2 0 reserved 0x40

0 2 1 Get_Master_Diag 0x41

0 2 2 Start_Seq 0x42

0 2 3 Download 0x43

0 2 4 Upload 0x44

0 2 5 End_Seq 0x45

0 2 6 Act_Para_Brct 0x46

0 2 7 Act_Param 0x47

0 2 8 Idle 0x48

0 2 9to 16 reserved 0x49 to 0x50
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DLPDU_ PDI._.IT Function Code ) Compl_ete field:
Sele.ctor Iden.tlfler (decim_al) Meaning Functlon_.Num
(decimal) | (decimal) (hexadecimal)
0 2 17 Data_Transport 0x51
0 2 18 to 21 reserved 0x52 to 0x55
0 2 22 RM 0x56
0 2 23 Initiate 0x57
0 2 24 Abort 0x58
0 2 25 reserved 0x59
0 2 28 reserved OX5A
0 2 27 reserved 0x5B
0 2 28 Alarm_Ack 0x5C
0 2 29 reserved 0x5D
0 2 30 Read O0x5E
0 2 31 Write 0x5F

The Er

ror_Code shall be set according to Table 28.

Table 28 — Coding of the Error_Codéd Function_Num

DLPDU_ PDl.JT Error Code ) Compl.ete field:
Selector | Identifier = Meaning Function_Num
(decimal) | (decimal) (decimal) (hexadecimal)

1 2 0 teserved 0xCO0

1 2 1 FE 0xC1

1 2 2 NI 0xC2

1 2 3 AD 0xC3

1 2 4 EA 0xC4

1 2 5 LE 0xC5

1 2 6 RE 0xC6

1 2 7 IP 0xC7

1 2 8 SC 0xC8

1 2 9 SE 0xC9

1 2 10 NE 0xCA

1 2 11 DI 0xCB

1 2 12 NC 0xCC

1 2 13 TO 0xCD

1 2 14 CA 0xCE

1 2 15to 16 reserved 0xCF to 0xDO

1 2 17 Error Data_Transport 0xD1

1 2 18 to 22 reserved 0xD2 to 0xD6

1 2 23 Error Initiate 0xD7

1 2 24 reserved 0xD8

1 2 25 reserved 0xD9

1 2 26 reserved 0xDA

1 2 27 reserved 0xDB
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DLPDU_ PDU_ Error Code Complete field:
Selector | Identifier (dec_imal) Meaning Function_Num
(decimal) | (decimal) (hexadecimal)

1 2 28 Error Alarm_Ack 0xDC

1 2 29 reserved 0xDD

1 2 30 Error Read OxDE

1 2 31 Error Write OxDF

5.8.2 Coding of the field Error_Decode

The colding of this field shall be as data type Unsigned8 and the values shall be set acg
to Table 29.

Table 29 — Values of Error_Decode

Value (decimal) Meaning

0 to 127 reserved

128 DPV1

129 to 253 reserved

254 to 255 PROFILE_SPECIFIC

The field Error_Decode defines the meaning ef the following Octets Error_Code
Error_Decode values PROFILE_SPECIFIC indieate that the parameters Error_Code_
be setjas defined in the corresponding protocols:

PROFILE_SPECIFIC
Error_Code_ 1= taken from profile spgcification
Error_Code_ 2= taken from profile-specification

5.8.3 Coding of the field Error_Code_1
If field [Error_Decode = DPV1

The coding of thisi*field shall be according to 3.4 and the individual bits shall ha
following meaning:

Bit 0 tp 3:(Error_Code

ording

XK. The
X shall

ve the

The vqlues shall be set according to the Error_Code column in Table 30.

Bit 4 to 7: Error_Class
The values shall be set according to the Error_Class column in Table 30.
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Table 30 — Coding of Error_Code_1 at DPV1

Error_Class Meaning Error_Code (decimal)
(decimal)
0to9 not specified not specified @
10 application 0 = read error
1 = write error
2 = module failure
3 to 6 = not specified @
7 = busy
8 = version conflict
9 = feature not supported
10 to 15 = User specific
11 access 0 = invalid index
1 = write length error
2 = invalid slot
3 = type conflict
4 =invalid area
5 = state conflict
6 = access denied
7 = invalid range
8 = invalid parameter
9 = invalid type
10= backup
11 to 15 = User _specific
12 resource 0 = read constrain conflict
1 = write gonstrain conflict
2 = respurce busy
3 = resoufce unavailable
4 to 7= not specified @
8 t0.15 = User specific
13 to 15 User specific
a Not specified values are‘used to serve legacy codes and
are intended to be passed unchanged to the application.

If field [Error_Decode = PROFILE_SRECIFIC

Error_Code_1= from profile spegification, needs to be specified in the profile definition

5.8.4 Coding of the field Error_Code_2
If field [Error_Decode = DPV1

The cdding of thjs,field shall be as data type Unsigned8. The values are user specific.
If field [Error .Decode = PROFILE_SPECIFIC

Error_Code 2 = from profile specification, needs to be specified in the profile definition.

5.9 Coding section related to master diagnosis PDU
5.9.1 Coding of the field MDiag_ldentifier

The coding of this field shall be as data type Unsigned8 and the values shall be set according
Table 31:
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Table 31 — Values of MDiag_ldentifier

Value (decimal) Meaning
0to 125 Diag_Data of the DP-slave
126 System_Diagnosis
127 Master_Status
128 Data_Transfer_List
129 to 255 reserved

IEC 61158-6-3:2019 © IEC 2019

5.9.2

The ca
octets

Octet
Bit0s
Zero.

Bit1s
zero.

Bit2s
zero.

Bit 3 s
zero.

Bit 4 s
zero.

Bit5s
zero.

Bit 6 s
zero.

Bit7s
zero.

Octet
Bit 0 s
zero.

Coding of the field System_Diagnosis

ding of this field shall be as data type Octet String with the
pof System_Diagnosis shall be coded as follows:

|
nall be set to one

nall be set to one

nall be set to one

nall be set to one

hall be set to one

nall be set to one

hall be set to one

nall be set to oné

D

nall be.set to one

Bit1s

hallvbe set to one

if station

if station

if station

if station

if station

if station

if station

if 'station

if station

if station

number 0 has

number 1 has

number 2 has

number 3 has

number 4 has

number 5 has

number 6 has

number 7 has

number 8 has

number 9 has

reported diagnosis

reported diagnosis

reporteddiagnosis

reported diagnosis

reported diagnosis

reported diagnosis

reported diagnosis

reported diagnosis

reported diagnosis

reported diagnosis

fixed length ©f 16.

otherwise

otherwise

otherwise

otherwise

otherwise

otherwise

otherwise

otherwise

otherwise

otherwise

it shall bd

it shall bd

it shall bd

it shall bd

it shall bd

it shall bd

it shall bd

it shall bd

it shall bsg

he 16

set to

set to

set to

set to

set to

set to

set to

set to

set to

it shall bd

set to

Zero.

etc.

Octet 16
Bit 5 shall be set to one
to zero.

if station

number 125 has reported diagnosis otherwise it shall be set

Bit 6 to 7 shall be set to zero (not used).

5.9.3

Coding of the field USIF_State

This field shall be coded as data type Unsigned8. The following values are defined:

Value (0x40): shall be set if operation mode of DP-master (Class 1) is STOP
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Value (0x80): shall be set if operation mode of DP-master (Class 1) is CLEAR

Value (0xCO): shall be set if operation mode of DP-master (Class 1) is OPERATE

5.9.4

Coding of the field Hardware_Release_DP

This field shall be coded as data type Unsigned8.

5.9.5

Coding of the field Firmware Release_DP

This field shall be coded as data type Unsigned8.

5.9.6

Coding of the field Hardware_Release_User

This figld shall be coded as data type Unsigned8.

5.9.7

Coding of the field Firmware Release_User

This fig¢ld shall be coded as data type Unsigned8.

5.9.8

The ca
octets

Octet
Bit 0 s
set to 2

Bit1s
set to 3

Bit2 s
set to ]

Bit 3 s
set to 3

Bit 4 s
set to ]

Bit5s
set to 3

Bit6 s
set to ]

rero.

hall be set to
rero.

hall be set to
rero.

hall be set to
rero.

nall be set to
rero.

hall be setto
rero.

hall be set to
rero.

one

one

one

one

one

one

if data

if data

if data

if\data

if data

if data

Coding of the field Data_Transfer_List

nall be set to one if data exchange executed:with station

exchange executed with station

exchange executed with station

exchange executed with station

exchange executed with station

exchange executed with station

exchange executed with station

number 0 otherwise

number 1 otherwise

number 2 otherwise

number 3 otherwise

number 4 otherwise

number 5 otherwise

number 6 otherwise

ding of this field shall be as data type Octet String with ‘the fixed length of 16. The 16
of Data_Transfer_List shall be coded as follows:

it shall be

it shall be

it shall be

t shall be

it shall be

t shall be

it shall be

Bit 7 shall be set to
set to zero.

Octet 2
Bit 0 shall be set to
set to zero.

Bit 1 shall be set to
set to zero.

etc.

Octet 16

one

one

one

if data

if data

if data

exchange executed with station

exchange executed with station

exchange executed with station

number 7 otherwise

number 8 otherwise

number 9 otherwise

it shall be

it shall be

it shall be
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Bit 5 shall be set to one if data exchange executed with station number 125 otherwise it shall
be set to zero.

Bit 6 to 7 shall be set to zero (not used)

5.10 Coding section related to upload/download/act para PDUs

5.10.1

Coding of the field Area_Code_UpDownload

The coding of this field shall be as data type Unsigned8 and the values shall be set according

to Table 32.
Table 32 — Values for Area_Code_UpDownload
Value (decimal) Meaning
0to 125 DP-slave parameter set (see field DP_Slave_Parameter_Set)
126 reserved
127 Bus parameter set (see field Bus_Parameter_Set)
128 reserved
129 statistic counters (see field Statistic_Counter)
130 to 135 reserved
136 to 139 Master parameter set (see field Master_Parameter_Set)
140 to 254 reserved
255 No local access protection in Start\Seq-REQ-PDU or Start_Seq-RES-PDU
5.10.2| Coding of the field Timeout

The co
be 1 m

5.10.3

The ¢
Max_L

NOTE
5.10.4

The co

ding of this field shall be as data~type Unsigned16 and the time base for the timd
S.

Coding of the field Max_Len_Data_Unit

oding of this field\ shall be as data type Unsigned8 and the value f
en_Data_Unit shallbe in the range from 1 to 240.

The minimum “alue for the Max_Len_Data_Unit is 68 in case of Initiate-RES_PDU.
Coding/of the field Add_Offset

dirig-of this field shall be as data type Unsigned16.

br shall

br the

5.10.5

One of

Coding of the field Data

the following data types shall be used for each Data field:

Boolean, Integer, Unsigned, Floating Point, Visible String, Octet String, Date, TimeOfDay,
Time-Difference.

5.10.6

Coding of the field Data_Len

The coding of this field shall be as data type Unsigned8 and the value for the Data_Len shall
be in the range from 1 to 240.
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5.10.7 Coding of the field Area_CodeActBrct

The coding of this field shall be as data type Unsigned8 and the values shall be set according

to Table 33.

Table 33 — Values for Area_CodeActBrct

Value (decimal) Meaning
0 to 126 reserved
127 Bus_parameter set

128 to 129 reserved

130 to 135 reserved

136 to 139 Master parameter set
140 to 254 reserved

255 reserved

5.10.8( Coding of the field Area_CodeAct

The cdding of this field shall be as data type Unsigned8 and the{values shall be set acq
Table 34.

Table 34 — Values for Area. CodeAct

Value Meaning
(decimal)

0to 125 DP-slave parameter set

The Active Flag in the DR=slave parameter set of the DP-master (Class 1) is
influenced accordingly.\Fie DP-slave concerned takes part in the cyclic data
exchange mode or issremoved from this mode and no longer addressed.

126 reserved

127 Bus parametér set
128 operation mode
129 reserved

130 to 135 reserved

136 to 139 .| Master parameter set

140 to.255 reserved

5.10.9 —€oding of the fietd-Activate
This field shall be coded as data type Unsigned8 according to Table 35.

ording
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Table 35 — Values for Activate

Value

(hexadecimal)

Meaning

0x80 means activate the corresponding DP-slave parameter set if the field
Area_CodeAct equals 0..125

0x00 means deactivate if the field Area_CodeAct equals 0..125

OxFF means activate the bus parameter set if the field Area_CodeAct equals 127

0x40 means set operation mode to STOP if the field Area_CodeAct equals 128

0x80 means set operation mode to CLEAR if the field Area_CodeAct equals 128

0xCO0 means set operation mode to OPERATE if the field Area_CodeAct equals 128

5.11
5.11.1

This fi
field sk

5.11.2

This figld shall be coded as data type Unsigned8. The range of values shall be 0 to 12
bter shall contain the own address of the DP-master.

param

5.11.3

This field shall be coded as data type Unsigned8. The values shall be set as sh

Table

B6:

Coding section related to the bus parameter set
Coding of the field Bus_Para_Len

bld shall contain the length of Bus_Para inclusive the field Bus Para_Len itse
all be coded as data type Unsigned16. The range of values.shall be from 66 to 2

Coding of the field DL_Add

Coding of the field Data_rate

Table.36 — Values for Data_rate

Value (decimal) Meaning

0 9,6 kbit/s
19,2 kbit/s
93,75 kbit/s
187,5 kbit/s
500 kbit/s

-

reserved

1 500 kbit/s

f. This
16.1.

6. This

bwn at

3 000 kbit/s

6 000 kbit/s

Ol (N |l |IN

12 000 kbit/s
31,25 kbit/s
11 45,45 kbit/s

-
o

12 to 255 reserved

5.11.4 Coding of the fields Tg,, min Tgpg, max Tgpg

These parameters are described in IEC 61158-3-3. The coding of these fields shall be as data

type Unsigned16.
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5.11.5 Coding of the fields Tqy, Tggt, G, HSA, max_retry_limit

These parameters are described in IEC 61158-3-3. The coding of these fields shall be as data
type Unsigned8.

5.11.6 Coding of the field Ty (Target Token Rotation time)

This field is described in IEC 61158-3-3. The coding of this field shall be as data type
Unsigned32.

5.11.7 Coding of the field Bp_Flag (Busparameter flag)

The coding of this field shall be according to 3.4 and the individual bits shall have the
followipg meaning:

Bit 0 tp 2: reserved

Bit 3 tp 4: Isochronous Mode
Decimal (0): Not Synchronized

Decimal (1): Buffered Synchronized
Decimal (2): Enhanced Synchronized
Decimal (3): reserved

Bit 5: IsoM Sync
This bit shall be set to one if the DP master (Class)1) shall send a Global_Control-REQ-PDU
with Cpntrol Command Sync in case of isochronggus operation. Otherwise this bit shall|be set
to zerq.

Bit 6: IsoM Freeze
This bit shall be set to one if the DP master (Class 1) shall send a Global_Control-REQ-PDU
with Cpntrol Command Freeze in case of isochronous operation. Otherwise this bit shall be
set to zero.

Bit 7: Error_Action_Flag

This bft shall be set to one if the DP master (Class 1) shall change the operation mode in
case of an error. Otherwise this bit shall be set to zero.

5.11.8| Coding of.the field Min_Slave_lInterval

The cqding of.this field shall be as data type Unsigned16 with the value range from 1 t¢ 216-1
and the time base for the timer shall be 100 ps.

5.11.9 —Codinmgof thefietdPot_Timeout

The coding of this field shall be as data type Unsigned16 with the value range from 1 to 216-1
and the time base for the timer shall be 1 ms.

5.11.10 Coding of the field Data_Control_Time

The coding of this field shall be as data type Unsigned16 with the value range from 1 to 216-1
and the time base for the timer shall be 10 ms.

5.11.11 Coding of the field Alarm_Max

The coding of this field shall be as data type Unsigned8 with the value range from 7 to 32.
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5.11.12 Coding of the field Max_User_Global_Control

The coding of this field shall be as data type Unsigned8 with the value range from 1 to 255.
The value Zero is reserved.

NOTE This parameter defines the maximum number of Global_Control requests, which may be started by the
User at the same time. The parameter describes the ability of the DP-master. A practicable value for
Max_User_Global_Control is 16. For each of the 8 Slave groups one SYNC and one FREEZE command may be
started at the same time.

5.11.13 Coding of the field Master_User_Data_Len

This field shall contain the length of Master_User_Data inclusive the field Master_User_
Data_l[en iiself. This field shall be coded as dafa type Unsigned16. The range of valuds shall
be from 2 to (216-1).

5.11.14 Coding of the field Master_Class2_Name

The cdding of this field shall be as data type Visible String with the fixed Jlength of 32.

5.11.1% Coding of the field Master_User_Data

One offthe following data types shall be used for each Master_Wser Data field:

Boolegn, Integer, Unsigned, Floating Point, Visible String,~Octet String, Date, TimefDay,
Time-Difference.

5.11.16 Coding of the field Tct

The cqding of this field shall be as data type“Unsigned32 with the value range from 1 to
224-1,

5.11.17 Coding of the field maxTgy

The cading of this field shall be ag\data type Unsigned8 with the value range from 1 to 28-1.

5.12 [Loding section relatedto the slave parameter set
5.12.1| Coding of the(field Slave_Para_Len

The cpding of this.-field shall be as data type Unsigned16 and the value fpr the
Slave_|Para_Len(shall be in the range from 0 to 216-1.This parameter shall contain the|length
of Slaye_Paralinclusive the length parameter itself. A DP-slave parameter set can be deleted
by setting the;Slave_Para_Len to zero.

5.12.2 L _Coding-of-the-field-Sl—Flag{slave-flag)

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0: reserved

Bit 1: Extra_Alarm_SAP

This bit shall be set if the DP-master (Class 1) shall acknowledge alarms via SAP 50.
Otherwise, if the DP-master (Class 1) acknowledges alarms via SAP 51 this bit shall not be
set.

Bit 2: DPV1_Data_Types
This bit shall be set according to Table 37.


https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 -73 -

Table 37 — DPV1_Data_Types

Value Meaning
(decimal)

Identifier_Format or Special_ldentifier_Format

0 Octet or word data types

Extended_Special_ldentifier_Format
Extended data types are used in configuration

Bit 3: DPV1_Supported
This bit _shall be set to enable the DPV1 extensions. Otherwise the extensions shall be
disablgd.

Bit 4: Publisher_Enable
This bit shall be set to enable the publisher function. Otherwise the publisher function shall be
disablgd.

Bit 5: Fail_Safe
This bit shall be set to force the DP-master (Class 1) to convey a NULL-PDU during opgration
mode Clear. Otherwise data with the value zero will be sent during Glear.

Bit 6: New_Prm
This b|t shall be set to force the DP-master (Class 1) to convey a new Set_Prm-REQQ-PDU
during [the data transfer phase. Otherwise this bit shall be/set’to zero.

Bit 7: Active

This bit shall be set to force the DP-master (Class 1) to activate the corresponding DP}slave.
Otherwise this bit shall be set to zero.

5.12.3| Coding of the field Slave_Type

This figld shall be coded as data type Unsigned8 with values according to Table 38:

Table:38 — Values for Slave_Type

Value (decimal) Meaning
0 DP-slave
1to 15 reserved
16 to 255 manufacturer specific

5.12.4| Loding of the field Max_Diag_Data_Len

This field shall be coded as data type Unsigned8 and with values from the range 6 to 244.

5.12.5 Coding of the field Max_Alarm_Len

This field shall be coded as data type Unsigned8 and with values from the range 4 to
Min(Max_Diag_Data_Len-6, 64).

5.12.6 Coding of the field Max_Channel_Data_Length

This field shall be coded as data type Unsigned8 and with values from the range 4 to 244.

NOTE This parameter defines the maximum APDU size for the corresponding DP-slaves on the MS1-AR.
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5.12.7 Coding of the field Diag_Upd_Delay

This field shall be coded as data type Unsigned8 and with values from the range 0 to 15
(extendible up to 255).

NOTE The parameter is used to count the number of Slave_Diag.cnf in the state DIAG2 while
Diag_Data.Prm_Req is still set (for Slaves with reduced performance).

5.12.8 Coding of the field Alarm_Mode

This parameter specifies the maximum number of possible active alarms.

This figteshes

Table 39 — Values for Alarm_Mode

Value (decimal) Meaning

0 1 alarm of each type

1 2 alarms in total

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in/otal

24 alarms if total

N|ojloa|ld~]wW|DN

32 alarms in total

5.12.9| Coding of the field Add_SI_Flag

The coding of this field shall be aceording to 3.4 and the individual bits shall hayve the
followihg meaning:

Bit 0: NA_To_Abort
This bit shall be set if the DP-master (Class 1) shall proceed with data exchange in cgse the
corresponding DP-slave _is.not responding. Otherwise this bit shall not be set.

Bit 1: Ignore_ACIr
This bir shall be set\if the DP-master (Class 1) shall exclude the corresponding DP-slaye from
the aufo-clear béhaviour. Otherwise this bit shall not be set.

Bit 2 tp 7: reserved

5.12.10 Coding of the field MS1_Timeout

This field shall be coded as data type Unsigned16 with values from the range decimal 1 to
216-1. The value 0 is reserved but may be used for back-up values.

5.12.11 Coding of the field Prm_Data_Len

This parameter contains the length of Prm_Data inclusive the length parameter.
This field shall be coded as data type Unsigned16 and with values from the range 9 to 246.

5.12.12 Coding of the field Prm_Data

This field shall be coded as a Set. Prm-REQ-PDU.
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5.12.1

This p

3 Coding of the field Cfg_Data_Len

arameter contains the length of Cfg_Data inclusive the length parameter.

This field shall be coded as data type Unsigned16 and with values from the range 3 to 246.

5.12.1

This fi

5.12.1

This p

This f

5.12.1
This fi
This fi

NOTE

4 Coding of the field Cfg_Data
eld shall be coded as a Chk_Cfg-REQ-PDU.

5 Coding of the field Add_Tab_Len

arameter contains the length of Add_Tab inclusive the length parameter.

¢ Coding of the field Number_of_Entries
Ild contains the number of entries in the address table.

Id shall be coded as data type Unsigned16 and with valu€s from the range 1 to 4

This parameter contains the number of entries in the address assignment table in the hos|

addressgd DP-slave. At maximum 488 entries per DP-slave are allowed*(maximal 244 configuration strings

for inpu
5.12.1

The ¢
followi

Bit 0:

s and outputs are possible).
T Coding of the field Add_Tab_Entry_Header

¢ding of this field shall be accordingfo 3.4 and the individual bits shall ha
Ng meaning:

O_Selection

This bft shall be set if the following.'addresses belong to the output part. Otherwise
shall npt be set and the following addresses belong to the input part.

Bit 1:
This b
be set

Address_Format_Selection
it shall be set to one\if the following addresses are coded as Unsigned32. This b
to zero if the follewing addresses are coded as Unsigned16.

Bit 2 tp 7: reserved

5.12.1

This fi

5.12.1

This fi

ield shall be coded as data type Unsigned16 and with values from the/range 2 to
216-31.

88.

to the
doubled

ve the

his bit

it shall

I Coding of the field 1/O_Data_Length

ld.shall be coded as data type Unsigned8 with the values from 1 to 244.

9 Coding of the field I/0_Config_Address

eld represents the local address of the related configuration identifier.

This field shall be coded as data type Unsigned16 if the bit Address_Format_Selection in the
field Add_Tab_Entry Header is set to zero.

This field shall be coded as data type Unsigned32 if the bit Address_Format_Selection in the
field Add_Tab_Entry Header is set to one.

5.12.2

This fi

0 Coding of the field Host_Address

eld represents the local address of the related input or output data.
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This field shall be coded as data type Unsigned16 if the bit Address_Format_Selection in the
field Add_Tab_Entry Header is set to zero.

This field shall be coded as data type Unsigned32 if the bit Address_Format_Selection in the
field Add_Tab_Entry Header is set to one.

5.12.21 Coding of the field Slave_User_Data_Len

This parameter contains the length of Slave_User_Data inclusive the length parameter.

This field shall be coded as data type Unsigned16 and with values from the range 2 to
216-31-

5.12.22 Coding of the field Slave_User_Data

One offthe following data types shall be used for each Slave_User_Data field:

Boolean, Integer, Unsigned, Floating Point, Visible String, Octet String, Date, TimefDay,
Time-Difference.

5.12.23 Coding of the field Ext_Prm_Data_Len

This parameter contains the length of Ext_ Prm_Data inclusive the length parameter (2 qctets).

This field shall be coded as data type Unsigned16<and with values from the rangel 2 (no
Ext_Prfém_Data follow) and 7 to 246.

5.12.24 Coding of the field Ext_Prm_Data

This fig¢ld shall be coded as a Set_Ext_ Prmi-REQ-PDU.

5.13 [Loding section related to statistic counters
5.13.1| Coding of the field DLPDU_sent_count and SD_count

The cdding of this field shall be as data type Unsigned32.

5.13.2| Coding of the)field Error_count and SD_error_count

The coding of thisifield shall be as data type Unsigned16.

5.14 [Loding section related to set slave address PDU

5.14.1L _Coding of the field New Slave Add
This field shall be coded as data type Unsigned8 with values from the range 0 to 125.

5.14.2 Coding of the field No_Add_Change
This field shall be coded as data type Boolean. The value TRUE shall be used to indicate that

the change of the address is only once possible. The value FALSE shall be used to indicate
that the change of the address is more than once possible.

5.14.3 Coding of the field Rem_Slave_Data

One of the following data types shall be used for each Rem_Slave _Data field:

Boolean, Integer, Unsigned, Floating Point, Visible String, Octet String, Date, TimeOfDay,
Time-Difference.
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5.15 Coding section related to initiate/abort PDUs

5.15.1

Coding of the field Features_Supported_1

The coding of this field shall be according to 3.4 and the individual bits shall have the
following meaning:

Bit 0: Read_Write

This bit shall be set to indicate that Read and Write services on MS2-AR are supported.

NOTE

Read and Write are mandatory on a MS2-AR.

Bit 1 to 7: reserved

5.15.2| Coding of the field Features_Supported_2

The coding of this field shall be according to 3.4 and the individual bits/shall ha
followihg meaning:

Bit 0 tq 7: reserved

5.15.3| Coding of the field Profile_Features_Supported_1

The coding of this field shall be according to 3.4 and, the' individual bits shall ha
following meaning:

Bit 0 tq 7: defined by profile

This field shall be set to zero (decimal) if no @rofile is used. Otherwise the value s

taken from the appropriate profile specification;

5.15.4| Coding of the field Profile_Features_Supported_2

The coding of this field shall be according to 3.4 and the individual bits shall ha
followipg meaning:

Bit 0 tq 7: defined by profile

This field shall be set te' zero (decimal) if no profile is used. Otherwise the value s

taken from the apprepriate profile specification.

5.15.5

The cd

Coding)of the field Profile_ldent_Number

profile

ve the

ve the

hall be

ve the

hall be

ding-of this field shall be as data type Unsigned16. The value zero shall be s¢t if no
issused. Otherwise the value shall be taken from the appropriate profile specificaTion.

5.15.6

Coding of the field S_Type (source type)

The coding of this field shall be as data type Unsigned8. The value zero shall be set to
indicate the use of the short address format. The value one shall be set to indicate the use of

the lon

g address format. Other values are reserved.

NOTE The terms source and destination always belong to the direction of the used PDU.

5.15.7

Coding of the field D_Type (destination type)

The coding of this field shall be as data type Unsigned8. The value zero shall be set to
indicate the use of the short address format. The value one shall be set to indicate the use of

the lon

g address format. Other values are reserved.
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5.15.8 Coding of the field S_Len (source length)

This field shall be coded as data type Unsigned8.

5.15.9 Coding of the field D_Len (destination length)

This field shall be coded as data type Unsigned8.

5.15.10 Coding of the field S_API (source application identifier)

This field shall be coded as data type Unsigned8.

5.15.11 Coding of the field D_API (destination application identifier)

This fig¢ld shall be coded as data type Unsigned8.

5.15.12 Coding of the field S_SCL (source security level)

This figld shall be coded as data type Unsigned8. The value zero shallhbe set to indicd

no accgss level is used.

5.15.13 Coding of the field D_SCL (destination security level)

This figld shall be coded as data type Unsigned8. The value-zero shall be set to indicd

no accgss level is used.

5.15.14 Coding of the field S_Network_Address

The fidld shall only be present if the field S_Typé’is set to one.

The coding of this field shall be as data type Octet String with the fixed length of 6.

5.15.1% Coding of the field D_Network_Address

The fidld shall only be presentifithe field D_Type is set to one.

The coding of this field shall'be as data type Octet String with the fixed length of 6.

5.15.16 Coding of‘the field S_MAC_Address

The figld shall only be present if the field S_Type is set to one.

The coding-ef this field shall be as data type Octet String.

5.15.17 Coding of the field D_MAC_Address

The field shall only be present if the field D_Type is set to one.
The coding of this field shall be as data type Octet String.

5.15.18 Coding of the field Send_Timeout

te that

te that

This field shall be coded as data type Unsigned16. The time base for the timer shall be 10 ms.

The values shall be set from the range 1 to 216-1.

5.15.19 Coding of the field Server_SAP

This field shall be coded as data type Unsigned8. The values shall be set from the range 0 to

48.
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5.15.20 Coding of the field Subnet

The coding of this field shall be as data type Unsigned8 and the values shall be set according
to Table 40.

Table 40 — Values for Subnet

Value Meaning
(decimal)
0 means no subnet
1 means subnet local
2 means subnet remote
3 to 255 reserved

5.15.21 Coding of the field Instance_Reason_Code

The coding of this field shall be according to 3.4 and the individualHbits shall have the
followihg meaning:

Bit 0 tp 3: Reason Code
The vallues shall be set according to Table 41 if Instance is set\to/DLL.

Table 41 — Values of reason code ifiinstance is DLL

Value (decimal) Meaning
1 UE (meaning see IEC 61158-3-3)
2 RR (meaning see IEC 61158-3-3)
3 RS (meaning see IEC 61158-3-3)
9 NR*(meaning see IEC 61158-3-3)
10 DH (meaning see IEC 61158-3-3)
11 LR (meaning see IEC 61158-3-3)
12 RDL (meaning see IEC 61158-3-3)
13 RDH (meaning see IEC 61158-3-3)
14 DS (meaning see IEC 61158-3-3)
15 NA (meaning see IEC 61158-3-3)

The vallues shall be set according to Table 42 if Instance is set to MS2.

Table 42 — Val ‘ e if i is MS2

Value Meaning
(decimal)

1 ABT_SE means sequence error

ABT_FE means invalid request APDU received

ABT_TO means connection timed out

ABT_RE means invalid response APDU received

ABT_IV means invalid service from the User

ABT_STO means requested value of Send_Timeout was too short

ABT_IA means invalid additional address information

O |IN[ojJa|b~M]O®]IDN

ABT_OC means S-Timer expired, response APDU has not been sent yet
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Bit 4 to 5: Instance
The values shall be set as follows:

Decimal (0): DLL
Decimal (1): MS2
Decimal (2): USER
Decimal (3): reserved

Bit 6 to 7: reserved
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5.16 [Loding section related to read/write/data transport PDUs

5.16.1| Coding of the field Index

This figld shall be coded as data type Unsigned8 with values from the range 0 to 255.

5.16.2( Coding of the field Length

This figld contains the number of octets of the Data field.

This figld shall be coded as data type Unsigned8 with valuesfrom the range 0 to 240.

5.17 [Loding section related to load region and function invocation PDUs

5.17.1| Coding of the field Extended_Function>*Num

In addition to the field Function_Num, as described in 5.8.1, this field specifies the fungtion of
the Logad Region or Function Invocation service.

The cading of this field shall be as data type Unsigned8 and the values shall be set acg¢ording

to Table 43:

Table'43 — Values of Extended_Function_Num

Value Meaning

(decimal)

0 Initiate_Load

1 Push

2 Pull

3 Terminate

4 Start

5 Stop

6 Resume

7 Reset

8 Call

9 Get_FI_State
10 to 255 [reserved

5.17.2 Coding of the field Options

The coding of this field shall be according to 3.4 and the

following meaning:

individual bits shall have the
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Bit 0: More_follows
This bit is only valid for the Push APDU and Pull APDU. This bit shall be set if the Load
Region sequence is not finished and additional Push APDUs or Pull APDUS
subsequently. This bit shall be reset, if the sequence is finished and no additional Push
APDUs or Pull APDUS follow.

For the Initiate_Load APDU this bit shall be reset.

Bit 1 to 6: reserved

Bit 7: Pull / Push

This bt 1s only valid in the Initiate_Load APDU. This bit shall be set, 1T Pull LR seque
initialized. This bit shall be reset, if a Push LR sequence is initialized.

For the

5.17.3

Push APDU and Pull APDU this bit shall be reset.

Coding of the field Sequence_Number

This fig¢ld shall be coded as data type Unsigned32.

5.17.4

Coding of the field LR_Data

This fig¢ld shall be coded as data type Octet String.

5.17.5

Coding of the field Max_Segment_Length

This fig¢ld shall be coded as data type Unsigned8.

5.17.6

Coding of the field LR_Index

This fig¢ld shall be coded as data type Unsigned16.

5.17.7

Coding of the field LR_Length

This fig¢ld shall be coded as data type Unsigned32.

5.17.8

Coding of the\field Max_Response_Delay

This fig¢ld shall be €gded as data type Unsigned16.

5.17.9

Coding of the field Intersegment_Request_Timeout

This fiefld shall be coded as data type Unsigned16.

5.17.10 Coding of the field User_Specific

This field contains user specific information, e.g. the format of the LR_Data.

This field shall be coded as data type Octet String.

5.17.11 Coding of the field FI_Index

This field shall be coded as data type Unsigned16 with values according to Table 44.

follow

nce is
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Table 44 — Values of Fl_Index

Value Meaning
(decimal)
0 to 32 767 Indices reserved for manufacturer specific use

32 768 to 64 999

Indices reserved for Profibus system services

65 000 to 65 199

Indices reserved for Identification and Maintenance (I1&M) services

65 200 to 65 535

Reserved

This fig¢ld shall be coded as data type Unsigned8.

The meaning of this parameter is profile specific. If not used it shall be set tg.0.

5.17.1

Coding of the field Execution_Argument

This fig¢ld shall be coded as data type Octet String.

5.17.14

This fi
as dat

Coding of the field Result_Argument

i¢ld shall be coded as data type Octet String.

5 Coding of the field FI_State

Id contains the state of the Function Inx@cation entity. The coding of this field s
type Unsigned8 and the values shall be set according to Table 45:

Table 45~ Values of FI_State

hall be

Value(decimal) Meaning

0 IDLE
1 STARTING
2 RUNNING
3 STOPPING
4 STOPPED
5 RESUMING
6 UNRUNNABLE
7 RESETTING
8 WAIT-SET-IN-USE
9 WAIT-SET-IN-USE-2
10 WAIT-DEL-IN-USE
11 WAIT-DEL-IN-USE-2
12 EXEC-ERR
13 EXEC-TERM

14 to 255 Reserved
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5.17.16 Coding of the field IMData_Execution_Argument

5.17.16.1 General

This field contains the IMData_Execution_Argument of the CALL-REQ-PDU which are coded

according to Table 46.

Table 46 — IMData_Execution_Argument

IMData_Execution_Argument

Reference

IM_Header

See 5.17.16.2

TM_Profile_Specific_Data

See 0.17.76.3

1&M_Manufacturer_Specific_x

See 5.17.16.4

IM_Date

See field IM_Date within IEC 61158-6-10

IM_Descriptor

See field IM_Descriptor within IEC 61158-6¢10

IM_Signature

See field IM_Signature within IEC 611586310

IM_Tag_Function

See field IM_Tag_Function within IEC 61158-6-10

IM_Tag_Location

See field IM_Tag_Location within 1EC 61158-6-10

IM_Manufacturer_ID

See field VendorID within IEC'61158-6-10

5.17.16.2 Coding of the field IM_Header

This field shall be coded as data type OctetString-*'with 10 octets. The value shall

manufacturer specific.Any unused octet shall be_ filled with 0x00.

5.17.16.3 Coding of the field IM_Profile_Specific_Data

This fig¢ld shall be coded as data type OetetString with 54 octets. The value shall be set

specific and shall be filled with 0x00xif-it is shorter than 54.

5.17.16.4 Coding of the field I&M_Manufacturer_Specific_x

This field shall be coded‘as data type OctetString with 64 octets. The value shall

manufacturer specific and shall be filled with 0x00 if it is shorter than 64.

5.17.17 Coding of:.the field IMData_Result_Argument

This ﬁTId contains the IMData_Result_Argument of the CALL-RES-PDU which are code

accordjng to<Table 47.

Table 47 — IMData_Result_Argument

be set

profile

be set

IMData_Result_Argument Reference
IM_Header See 5.17.16.2
IM_Profile_Specific_Data See 5.17.16.3
1&M_Manufacturer_Specific_x See 5.17.16.4
IM_Date See field IM_Date within IEC 61158-6-10
IM_Descriptor See field IM_Descriptor within IEC 61158-6-10
IM_Signature See field IM_Signature within IEC 61158-6-10
IM_Tag_Function See field IM_Tag_Function within IEC 61158-6-10
IM_Tag_Location See field IM_Tag_Location within IEC 61158-6-10
IM_Manufacturer_ID See field VendorID within IEC 61158-6-10
IM_Hardware_Revision See field IM_Hardware_Revision within IEC 61158-6-10
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IMData_Result_Argument

Reference

IM_Profile_ID

See field IM_Profile_ID within IEC 61158-6-10

IM_Profile_Specific_Type

See field IM_Profile_Specific_Type within IEC 61158-6-10

IM_Revision_Counter

See field IM_Revision_Counter within IEC 61158-6-10

IM_Serial_Number

See field IM_Serial_Number within IEC 61158-6-10

IM_Supported

See field IM_Supported within IEC 61158-6-10

IM_SWRevision_Bug_Fix

See field IM_SWRevision_Bug_Fix within IEC 61158-6-10

IM_SWRevision_Functional_Enhanc

ement

See field IM_SWRevision_Functional_Enhancement within
IEC 61158-6-10

M_SWRevision_Internal_Change

See field IM_SWRevision_Internal_Change within IEC 61158-6-10

IM_Version_Major

See field IM_Version_Major within IEC 61158-6-10

IM_Version_Minor

See field IM_Version_Minor within [EC 61158-6-10

OrderID

See field OrderID within IEC 61158-6-10

SWRevisionPrefix

See field SWRevisionPrefix within IEC 611586:1.0

5.18 Examples of Diagnosis-RES-PDUs

Figure|3 illustrates an example for a diagnosis APDU with a-device related status mesgage, a

device(related process alarm and an identifier related diagnostic.

bits 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
oftets
1 0 0 0 0 0 1 1 ¥ |[Headeroctet: device related diagnostic
P 1 0 0 0 0 0 ] 1 | Status_Type: Status_Message
3 0 0 0 0 0 0 1 0 [Slot_Number: 2 (sensor A)
= 0 0 0 0 0 0 0 0 [ Specifier: no further differentiation
5 0 0 0 0 0 1 0 1 |[Diagnostic_User_Data: 5 (average
temperature)
6 Diagnostic_User_Data: temperature
7 value (Unsigned16)
3 0 0 0 0 1 0 0 1 | Headeroctet: device related diagnostic
o 0 0 0 0 0 0 1 0 [Alarm_Type: Process_Alarm
10 0 0 0 0 0 0 1 1 | Slot_Number: 3 (valve B)
11 0 0 0 0 0 0 0 1 |Specifier: alarm appears
12 0 1 0 1 0 0 0 0 |Diagnostic_User_Data: 0x50 (upper limit
€xceeded pressure)
13 Diagnostic_User_Data: time stamp
14 (Time_of_day = 4 octets)
15
16
17 0 1 0 0 0 0 1 0 [Headeroctet: identifier related diagnostic
18 0 0 0 0 0 1 0 1 | 15t identifier Number with diagnosis
msb

Figure 3 — Example of Ext_Diag_Data in case of DPV1 diagnosis format

with alarm and status PDU
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Corresponding textual part
Text assignments for sensor A and valve B

Unit_D
Value
Value
Value

Unit_D

iag_Area = 24-27

(1) = “Minimum temperature”
(2) = “Maximum temperature”
(5) = “Average temperature”

iag_Area_End

Unit_Df
Value
Value

Unit_

Unit_j
Value
Value

Unit_

Unit_j

Value

Value

iag_Area = 28-31

(1) = “lower limit exceeded pressure”
(5) = “upper limit exceeded pressure”
iag_Area_End

iag_Area = 8-15

(2) = “sensor A”

(3) = “valve B”

iag_Area_End

iag_Area = 16-17

(1) = “alarm/status appearing”

(2) = “alarm/status disappearing”

Unit_Dfiag_Area_End

Since

same {

Figure

hese definitions are used-for both alarms and status messages their values shq
different. That means different-values for alarms and status messages should be used

osition within the diagnostic field.

4 illustrates anJexample for a diagnosis APDU with a device related user s

diagnogtic, an identifier related diagnostic and a channel related diagnostic.

uld be
at the

pecific
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bits 7 6 5 4 3 2 1 0
octets

1 0 0 0 0 0 1 0 0 |device related diagnostic:

2 device specific meaning of the bits is defined

3 diagnostic field manufacturer specific

4 of length 3

5 0 1 0 0 0 1 0 0 |identifier related diagnostic:

6 0 0 0 0 0 0 0 1 |identifier number 0 has diagnostic

7 0 0 0 1 0 0 0 0 |identifier number 12 has diagnostic

8 0 0 0 0 0 1 0 0 |identifier number 18 has diagnostic

9 1 0 0 0 0 0 0 0 |[channel related diagnostic:
identifier number 0

10 0 0 0 0 0 0 1 0 |channel 2

11 0 0 1 0 0 1 0 0 |overload, channel bit organized

12 1 0 0 0 1 1 0 0 |identifier number 12

13 0 0 0 0 0 1 1 0 |channel 6

14 1 0 1 0 0 1 1 1 |upper limit value’ exceeded, channel word
organized

msb

5.19 Example of Chk_Cfg-REQ-PDU

Figurel[5 illustrates an example for a Chkx€fg APDU with a special identifier format.

Figure 4 — Example of Ext_Diag_Data in‘case of the basic diagnosis format

bits 7 6 5 4 3 2 1 0
ctets input/output, 3 octets manufacturer specifig
1 11 oo o] 1|1 |%
2 1 1 Q 0 1 1 1 1 |consistency, output, 16 words
3 1 1 0 0 0 1 1 1 | consistency, input, 8 words
4 manufacturer
5 specific
6 data
msb ‘

Figure 5 — Example of a special identifier format

5.20 Examples of Chk_Cfg-REQ-PDUs with DPV1 data types

The data types are coded into the manufacturer-specific part.

Simple data types are coded in a octet which contains the code of the data type.

Sequences of data types are coded as a list of simple data types. The sum of the lengths of
the data types has to correspond to the input- or output data length. Data types with variable
length (visible string, octet string, time of day, time difference) cannot be handled in a
sequence, but as single element. Comments may be added at the end of the list of the data

types.
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Figure 6 shows the special identifier format for an analogue input block containing a value
(Floating Point), Status (Unsigned8) and Comment (3 Octets).

bits 7 6 5 4 3 2 1 0
octets
1 0 1 0 0 0 1 0 1 | Manufacturer-specific format
2 1 0 0 0 0 1 0 0 |Consistency, 5 Octets (Input)
3 0 0 0 0 1 0 0 0 |Data type Floating Point
4 0 0 0 0 0 1 0 1 |Data type Unsigned8
5 Manufacturer Comment
6 Specific Comment
7 Data Comment
wo | ] ]

Figure|7 shows the special identifier format for an analogue output block where the

value ¢an be read back.

Figure 6 — Example of a special identifier format with data types

The representation of this analogue output block is structured as follows:

a) [Output Value (Floating Point)
b) |Output Status (Unsigned8)

c) |read back Value (Floating Point)

d) [read back Status (Unsigned8)

e) [comment (1 octet)

output

bits 7 6 5 4 3 2 1 0

ctets

1 1 1 Q 0 0 1 0 1 | Manufacturer-specific format

2 1 0] 0 0 0 1 0 0 |Consistency, 5 Octets (Output)
3 1 0 0 0 0 1 0 0 |Consistency, 5 Octets (Input)
4 0 0 0 0 1 0 0 0 |Data Type Floating Point

5 0 0 0 0 0 1 0 1 | Data Type Unsigned8

6 0 0 0 0 1 0 0 0 |Data Type Floating Point

7 0 0 0 0 0 1 0 1 | Data Type Unsigned8

8 1 1 1 1 0 0 0 0 |Comment

msb

Figure 7 — Example of a special identifier format with data types

Figure 8 shows the special identifier format for an empty slot with 3 octets comment.

The representation of this empty slot is structured as follows:

a) empty slot
b) comment (3 octets)
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which

bits 7 6 5 4 3 2 1 0
octets
1 0 0 0 0 0 0 1 1 | Manufacturer-specific format
2 1 1 1 1 0 0 0 0 |Comment
3 1 1 1 1 0 1 0 0 |Comment
4 1 1 1 1 0 0 1 0 |Comment
msb
Figure 8 — Example of an empty slot with data types
Figure|9 shows the use of the special identifier format for a multi-variable-device
utilizeq the user specific coding instead of data types in the data type field.
The representation of this multi variable device is structured as follows!
a) [Analog Input (Al)
b) | Discrete Output (DO) with setpoint (SP_D) and readback{(READBACK_D)
bits 7 6 5 4 3 2 1 0 Multi variable device, Al and DO
ctets Analog Input
1 0 1 0 0 0 0 1 0| Special Config ldentifier for the example Al
(0x42)
2 1 0 0 0 0 1 0 0 |Extended Length Octet for input (0x84)
3 1 0 0 0 0 Q 0 1 | User specific instead of data type >128
(e.g block code for Al 0x81)
4 1 1 1 1 0 0 0 1 | User specific (e.g. Identification of cyclic
parameter for Al 0x81)
Discrete Output
5 1 1 0 0 0 0 1 0 | Special Config Identifier for the example
DO (0xC2)
6 1 Q 0 0 0 0 0 1 | Extended Length Octet for output (0x81)
7 1 0 0 0 0 0 0 1 | Extended Length Octet for input (0x81)
8 1 0 0 0 0 1 0 0 |User specific instead of data type >128
(e.g. block code for DO 0x84)
9 1 0 0 0 0 0 1 1 | User specific instead of data type >128
(e.g. ldentification of cyclic parameter for
DO with SP_D and READBACR_D 0Ux83)
msb

5.21

Figure 9 — Example for multi-variable device with Al and DO function blocks

Example structure of the Data_Unit for Data_Exchange

The structure of the Data_Unit for the service Data_Exchange is defined by the identifiers
which are passed to the DP-slave with the service Chk_Cfg at configuration.

The following example

illustrates how the data

in the Data_Unit will be transferred,
corresponding to the given identifiers. Figure 10 shows the data which shall be sent by
Data_Exchange and their order as defined by the service Chk_Cfg.
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1. 1D 2. 1D 3.1D 4.1D 5.1D 6. 1D 7.1D

1B_I 1TW_I 2W_0 2B_IO 1B_O 2W_| 3W_A

Figure 10 - Identifiers (ID)

Figure 11 shows the type and length of the data corresponding to their Identifiers and the
direction of their transfer, meaning whether they are Input or Output.

1B_lI: 1 Octet input;

1B O: 1 Octet output;

2B_IO: 2 Octet out- and input

1TW_I: 1 Word input

1W_O: 1 Word output

etc.

Figure 11 — Identifier list
The sejquence of data in the Data_Unit is shown in Figure 12:
Data_Exchange.req Data_Exchange.res
msb msb
Bi 7 6 |5 [4 |3 |2 |1 |o Bit 7 J6 |5 |4 |3 |2 |1 |o
octdts octets

1 Word_high (3. 1D) 1 Data (1. 1D)
2 Word_low (3. 1D) 2 Word_high (2. 1D)
3 Data (4. 1D) 3 Word_low (2. 1D)
4 Data (4.1D) 4 Data (4.1D)
5 Data (5:'1D) 5 Data (4.1D)
6 1.Word_high (7. 1D) 6 1.Word_high (6. 1D)
7 1.Word_low (7. 1D) 7 1.Word_low (6. 1D)
8 2.Word_high (7. 1D) 8 2.Word_high (6. 1D)
9 2. Word-low (7. 1D) 9 2.Word_low (6. ID)
10 3.Werd_high (7. 1D) 10 etc.
11 3.Word_low (7. 1D) 11
1 elc 12
n n

Figure 12 — Structure of the Data_Unit for the request- and response-DLPDU

For the configuration identifier “empty slot” no data will be transferred in the Data_Unit.
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6 FAL protocol state machines

6.1 Overall structure

6.1.1

Fieldbus Service Protocol Machines (FSPM)

The FSPM State Machines co-ordinate the underlying state machines used for processing of
the various services and application relations.

There exists one state machine for each device type (FSPMS for DP-slave, FSPMM1 for DP-
master (Class 1) and FSPMM2 for DP-master (Class 2).

6.1.2

The M
master
param
Contro|
DP-ma

6.1.3

The M
transfe

relatiopship is coupled to the cyclic communication refationship and processes the s

Read,
Additio

There
(Class

6.1.4
The M

Master to Slave cyclic (MS0)

SCY1 State Machines are responsible for the cyclic data transfer between th
(Class 1) and one DP-slave (MSCY1M/MSCY1S). This ‘comprise
pterisation, configuration, diagnostic and the data exchange as weéll as the
commands. There exist one MSCY1S for a DP-slave and up to- 125 MSCY1N
ster (Class 1). To subscribe Input Data objects a DP-slave use up,to 125 SSCY1

Master (class 1) to Slave acyclic (MS1)

SAC1 State Machines (MSAC1M, MSAC1S) are responsible for the acycli
r between the DP-master (Class 1) and one DP-slave. The MS1 commun

Write and Alarm Ack as well as the Load Region/and Function Invocation service
nally the MSAL1M state machine is used for alarm handling at the DP-master.

exist one MSAC1S for a DP-slave and up to 125 MSAC1M/MSAL1M for a DP-
1).

Master (class 2) to Slave acyclic (MS2)

e DP-
5 the
Global
1 for a
S.

c data
ication
Brvices

D.

master

52 State Machines (MSAC2M, MSRM2S, MSAC2S) are responsible for the acycrlic data

transfj‘r between the DP-master (Class 2) and one DP-slave. The MS2 communication

relatio
Region

The Master Slave“Resource Manager (MSRM2S) is responsible for the assignmern

DLSAHR
the D
MSAC

ship processes the services Read, Write and Data_Transport as well as th
and Function |n\ocation services.

and theérelated resources to each established MSAC2 communication relation
P-slave~ The Master Slave Resource Manager additionally starts the appr
P S _State Machine.

Load

t of a
ship in
Dpriate

At the DP-master (Class 2) an arbitrary number of MSAC2M state machines exist. The
maximum number of MSAC2M state machines is given by the maximum number of DP-slaves

(=125)

6.1.5

where each DP-slave provides the maximum number of MS2 CRs (=49).

Master to Slave clock synchronisation (MS3)

By means of the MSCS1 State Machines the clock synchronisation can be accomplished
between the DP-master (Class 1) and the DP-slaves.

There exist at most one state machine at DP-master (Class 1) and one at DP-slave.
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6.1.6 Master Master acyclic (MM1/MM2)

By means of the MMAC State Machines the Master_Diag, the Master Parameter Set, Slave
Parameter Set, Bus Parameter Set can be transferred between the DP-master (Class 1) and
the DP-master (Class 2).

There exist at most one state machine at DP-master (Class 1) and one at DP-master
(Class 2).

6.1.7 DLL Mapping Protocol Machines (DMPM)

The DL _Mapping Protocol Machines (DMPM) connects the other State machines and Layer 2.
DMPM| provides the coordination of all state machines concerning the configuration anfd error
handling of the Data Link Layer Usage. The functions are mapped by the DMPM.to. the DLL
and DUM services of Layer 2. The DMPM generates the necessary Layer 2 parameterg of the
servicd, receives the confirmations and indications from Layer 2 and passés-them|to the
approgriate DMPM-User.

There gxist one state machine for each device type (FSPMS for DP-stave, FSPMM1 for DP-
master (Class 1) and FSPMM2 for DP-master (Class 2).

Interfage between DMPM and Layer 2

The DIMPM is directly put upon the DLL User — DLL interface and on the DLMS User - DLM
interfage as described in Data Link Layer Service Definjtions (Refer to DL Service Definfition in
IEC 61[158-3-3).

The DMPM uses for the mapping of the DMBM functions on the Layer 2 the fo|lowing
servicgs:
a) DLL services
Send and Request Data with Reply)(SRD)
Send Data with No Acknowledge (SDN)
Semnd and Request Data with'Multicast Reply (MSRD)
Clgck Synchronization (CS)
b) DLM services
Reset
Sef Value
Get Value
Event
SAPActivate
SAP Activate Responder
SAP Deactivate

6.2 Assignment of state machines to devices

Table 48 shows the assignment of State Machines to devices. Some State Machines are
always required and thus marked with ‘M’ (mandatory) others are marked with ‘O’ (optional).
The Remarks show options in mandatory machines.
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Table 48 — Assignment of state machines

Device type

Machine

Mandatory/
optional

Remarks

DP-slave

FSPMS

M

Alarm handling is optional

MSCY1S

SSCY1S

MSAC1S

MSAC2S

MSRM2S

DMPMS

DP-master (Class 1)

FSPMM1

MSCY1M

MSAL1M

MSAC1M

MMAC1

DMPMM1

DP-master (Class 2)

FSPMM2

MSAC2M

MMAC2

DMPMM2

Nl No N -4l -dl NN No N No N -4l -4l =< o R No N NN No N -

6.3

Figure
machir

Dverview DP-slave

13 illustrates the general structufé of the AL of a DP-slave by showing its
es and the services used by them.

state
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AP -Context
Initiate.ind/rsp MStarted.ind
DLL Init.reg/cnf| |GetPublisherData.req/cnf Read.ind/rsp| |Stopped.ind
Slnit MSO0.reg/cnf| [Start Subscriber.req/cnf Write.ind/rsp| [Abort.ind
Sinit MS1.reg/cnf| [Stop Subscriber.reg/cnf Data Transport.ind/rsp| |Fault.ind
Sinit MS2.reg/cnf| [Load CRL DXB-Linktable Entries.reg/cnf Alarm Ack.ind/rsp| |Check Ext User Prm.ind
Reset.reg/cnf| |Set ARL Isochron Mode.reg/cnf LR Initiate Load.ind/rsp| |Set Slave Add.ind
Abort.req| [CheckExtUserPrmResult LR Push Segment.ind/rsp| [Check User Prm.ind
CheckUserPrmResult.reg/cnf| |.reg/cnf LR Pull Segment.ind/rsp| [Check Cfg.ind
Check Cfg Result.reg/cnf| [Alarm Notification.req/cnf LR Terminate Load.ind/rsp| [New Output.ind
Set Cfg.reg/cnf| |Application Ready.req FI Start.ind/rsp| |Global Control.ind
Set Slave Diag.reqg/cnf] FI Stop.ind/rsp| [SYNCH_Event.ind
- Rc‘SU'I'I'I'ETi'I'I'df‘I‘Sp SetTFmme-imdt
Set Input.reg/cnf Fl Reset.ind/rsp| |SyncintervalViolation.ind
Get Output.reg/cnf] FI Call.ind/rsp| [New Publisher Data.ird
w Get FI State.ind/rsp| [Publisher Active.ind
FSPMS
AStart.ind Aault.ind ANew Publisher Data A\bortind A
Sinit MS0.reg/cnf| [Stopp.ind Read.ind/rsp .ind Fault/ind
Reset.req/enf| |Fault.ind Write.ind/rsp Publisher Active.ind Injtiate.ind/rsp
Abort.req| [Set Slave Add.ind Alarm Ack Read.ind/rsp
Application Ready.req| |Check User Prm.ind .ind/rsp Write.ind/rsp
CheckUserPrm| | Check Ext User Data Transport
Result.reg/cnf| | Prm.ind .ind/rsp
CheckExtUserPrm| |Check Cfg.ind
Result.reg/cnf| |New Output.ind Get Publisher
CheckCfgResult.reg/cnf| | Global Control.ind Data.reg/cnf Set Timg.ind
i Set Cfg.reg/cnf| [SYNCH Event.ind StartSubscriber SynclintervalViolatior}.ind
t Slave Diag.req/cnf .reg/énf Sinit MS2.reg/cnf]
Set Input.reg/cnf Sinit MS1.reg/cnf StopSubsctiber Reset.reg/cnf]
Get Output.reg/cnig Reset.req/cniy el 4 Abort.re
MS Startreg/ont y,JWMS SS MS_iMS mS
Sinit DLL.reg/cnf cYy Stop.reg/cnf AC cYy RM jAC cs
Reset.feq/cnf 1S MS0 ¢ Abort.ind|1S MS1 18 MS0| 28 12¢MS2 18 MS3
Fault.ind B¢t Slave Add.ind AOATA ADX Broadcast.ind ADATA REPLY.ind A
Slave Diag.ind REPLY.ind DX Entered.ind
Set Prm.ind
Slave Init.reg/cnf| [Set Ext Prm.ind
Enter.req| |Chk Cfg.ind
Leave.req| |Data Exchange.ind
Slave Deact.req/cnf| [Global Control.ind RSAP ACTIVATE CS CLOCK VALUH.ind
Set minTsdr.req .reg/enf
Slave Diag Upd.reg RSAP ACTIVATE.reqg/cnf] SAP DEACTIVATE
Daja Exchange Upd.req SAP DEACTIVATE .reg/cnf]
RD Outp Updireq .reg/cnf REPLY UPDATE
v RD.np-Upd.reqy REPLY UPDATE.reg/cnig reg/cniy
DMPMS
bATA.md RESET.reqg/cnf]
DATA REPLY.ind SET VALUE.reg/cnf]
MCT DATA REPLY.ind DLSAP ACTIVATE.reg/cnf]
DXM REPLY.ind DLSAP DEACTIVATE.reg/cnf]
CS CLOCK VALUE.ind DLSAP ACTIVATE RESPONDER.reg/cnf
REPLY UPDATE.req/cniy DLSAP ACTIVATE SUBSCRIBER reg/crnig
DLL

Figure 13 — Structuring of the protocol machines and adjacent layers in a DP-slave

6.4 Overview DP-master (class 1)

Figure 14 illustrates the general structure of the AL of a DP-master (Class 1) by showing its
state machines and the services used by them.
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AP -Context
Init.reg/cnf]  |[Read.reg/enf Get Master Diag.ind/rsph 4
Reset.reg/cnf|  [Write.reg/cnf Start Seq.ind/rsp| Mode Changed.ind
Abort.req| |Alarm Ack.reg/cnf Download.ind/rsp| Started.ind
Mark.reg/cnf| ~ |Set Time.reg/cnf Upload.ind/rsp Stopped.ind
Set Mode.reg/cnf|  |LR Initiate Load.reg/cnf End Seq.ind/rsp|  [Abort.ind
Load Bus Par.reg/cnf|  [LR Push Segment.reg/cnf Act Param.ind/rsp| Reject.ind
Delete SC.reg/cnf|  [LR Pull Segment.reg/cnf Fault.ind
Read Value.reg/cnfl  [LR Terminate Load.reg/cnf SYNCH.ind New Slave Diag.ind
CRL Slave Activate.reg/cnf|  |FI Start.reg/cnf SYNCH Delayed.ind New Input.ind
CRL Slave New Prm Data FI Stop.reg/cnf
reglenf|l  |FI Resume.reg/enf
CRESteve-New-Prrrreafenfr—HResetreatent Bx-FirishetHinet—TAetPare-Breting—
Get Slave Diag.reg/enf |  |FI Call.reg/cnf Event.ind
Set Output.reg/enfl  [Get FI State Set Time.ind Alarm Notificationzind
Get Input.req/cnig wyGlobal Control.reg/cnf Sync Interval Violation.ind
FSPMM1
Minit MSO.reg/cnf #AReject.ind A-aultind
Reset.reg/cnf Fault.ind Get Master
Abort.req| [Fault.ind Started.ind Diag.ind/rsp
New Slave Diag.ind Stopped.ind Start Seq.ind/rsp
tart Slave Handler.reg/cnf|  |New Input.ind Alarm Notification.ind Download.ind/rsp
top Slave Handler.reg/cnf|l | Minit.reg/cnf Upload.ind/rsp
ont Slave Handler.reg/cnf End Seq.ind/rsp
Get Slave Diag.req/cnf Minit MSAC1.reg/cnf Act Param.ind/rsp
Set Output.reg/cnf] Reset.req/cnf Act Para Brct.ind
Get Input.reg/cnf] Abort.req
Read.reg/cnf Set Tim|
Minit OLL.req/cnf Write.reg/cnf Minit MM.reg/cnf} reg/enf/ind
Reset¥eq/cnf Alarm Ack.reg/enf Reset.reg/cnf] Synclintervgl
Global Control.reg/cnf y Start.req/cnf \ 4 Abort.reqy Violation.ird
Set Bys Par.reg/cnf MS Stop.reg/enf " [vss ims MM MS|
Deleteg SC.reg/cnf cYy Change Diag.req AL EAC AC Ccs
Read Yalue.reg/cnf M MS0 Abortind|1M i 1M MS1 1 MM M| MS3
Faultifd x FDATAREPLY.ind x
Event|nd DATA.ind
SYNCH.ind
SYNCH Delayed.ind
Slave Diag.reg/cnf CS TIME EVENT
Set Prm.req/cnf reglcnf
Set Ext Prm.reg/cnf RSAP ACTIVATE.reg/cnf CS CLOCK VALUE
Chk Cfg.feglcnf DATAREPLY REPLY UPDATE.reg/cnf reg/enf/ind
v Data Exchange.reqg/cniy regicnly Y y
DMPMM1
ADATA.ind RESET.req/cnf| #EVENT.ind
DATA REPLY.ind SET VALUE.reg/cnf
DATA.reg/cnf] GET VALUE.reqg/cnff
DATAREPLY reg/cenfl  |CS TIME EVENT.reg/cnf DLSAP ACTIVATE.reg/cnf
MCT DATAREPLY reg/cnfl  |CS CLOCK VALUE.reg/cnf/ind DLSAP DEACTIVATE.reg/cnfl
REPLY UPDATE.req/cniy DLSAP ACTIVATE RESPONDER:.reg/c
DLL
Figure 14 — Structuring of the protocol machines and adjacent layers
in a DP-master (class 1)
6.5 Overview DP-master (class 2)

Figure 15 illustrates the general structure of the AL of a DP-master (Class 2) showing its state
machines and the services used.
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AP -Context
Initiate.reg/cnf A
Minit.reg/cnf| |Read.reg/cnf LR Initiate Load.reg/cnf| | Event.ind
Reset.reg/cnf|  |Write.reg/cnf LR Push Segment.reg/cnf|  |Reject.ind
Abort.req| |Data Transport.reg/cnf LR Pull Segment.reg/cnf| | Abort.ind
LR Terminate Load.req/cnf|  [Fault.ind
Read Slave Diag.reg/cnf|  |Get Master Diag.reg/cnf Fl Start.reg/cnf| | Closed.ind
Read Input.reg/cnf|  [Start Seq.reg/cnf FI Stop.reg/cnf
Read Output.reg/cnf]  |Download.reg/cnf Fl Resume.reg/cnf
Get_Cfg.reg/cnf| |Upload.reg/cnf FI Reset.reg/cnf]
Set Slave_Add.reg/cnf| |End Seq.reg/cnf FI Call.reg/cnf]
Act Param.reg/cnf Get FI State.reg/cnf]
' Vct Para Bretregient v
FSPMM2
A Abort.ind A
Event.ind Closed.ind Rejeet.ind
Fault.ind Fault.ind
MInit MS2.reqg/cnf
Reset.reg/cnf Minit MM.reqg/enf
Abort.req Resgtreq/cnf
Initiate.req/cnf Abort.req
Read.reg/cnf Get Master Diag.reqg/cnf]
Write.reg/cnf Start Seq.reg/cnf]
Data Transport.reg/cnf Download.reg/cnf]
Upload.reg/cnf]
Minit DLL.reg/cnf] End Seq.reg/cnf]
Reset.reg/cnf Act Param.reg/cnf
v Act Para Brct.reg/cnigr
Read Slave Diag.reg/cnf MS MM
Read Input.reg/cnf AC AC
Read Output.reg/cnf] 2M MS2 2 MM
Get_Cfg.reg/cnf A A
Set Slave_Add.reg/cnf]
MS0
DATA reg/cnf]
DATA REPLY .reg/cnf DATA REPLY .reg/cnf
\ 4 y \ 4
DMPMM2
A RESET reg/cnf| AEVENT.ind
SET VALUE.reg/cnf
READ VALUE.reg/cnf
DATA reg/cnf] DLSAP ACTIVATE.reg/cnf]
UATA REFLY.TEq/Cnt ULSAF DEAUTIVATE.Teq/cni
y \ 4

DLL

Figure 15 — Structuring of the protocol machines and adjacent layers
in a DP-master (class 2)

6.6

The communication between DP-master and DP-slave is established with the sequence as

shown in Figure 16:

If the DP-master wants to communicate with a DP-slave, the DP-master requests the
Diag_Data of the DP-slave, in order to check the readiness for operation of the DP-slave.

Cyclic communication between DP-master (class 1) and DP-slave
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This Diagnosis request will be repeated until the DP-slave responds with the requested data.

If the DP-slave responds with the requested diagnostic information, the DP-master checks
whether another DP-master occupies this DP-slave. If this is not the case, the DP-slave will
be parameterized and configured (Set_Prm / Chk_Cfg).

Subsequently the DP-master requests again the diagnostic data from the DP-slave. The
following messages can occur:

e Parameterization or configuration error

e The DP-slave is occupied by another DP-master

o |Static User diagnostics, no normal data transfer possible (for Example: étart-up
procedure for DP correctly executed, but some external parameterization outstanding)

e |DP-slave is not ready for operation

In the|cases a) and b) the DP-master returns to the starting state and _checks again the
readingss for operation of the DP-slave.

In the [cases c) and d) the DP-master requests the diagnostic information from the DRF-slave
until the mentioned messages disappear.

If no grror messages occur the DP-master starts the data’exchange to the DP-slave. The
input gnd output data will be transferred to and from the DP-slave. The DP-master (Class 1)
indicates his own operation mode to the DP-slaves forthe first time.

check User Prm ->

<- (Slave Diag-RES-PDU)
Master_Add = M_Add
Prm_Req = False
Station_Not_Ready = True

(OK)<-

DP-master [Class 1) DP-slave
MSCY1M M MSCY1S
S w
| D
L L
n
t
/*Startup of Master*/ /*Slave offline*/
Start_SH->
(SH=Slave -
Handler)
(Slave Diag)-> | <-SET_VALUE (Initialize DLL)
| SRD.req ->
(NA)<- | <-M{0_lInit
<- | <-RSAP_ACTIVATE
I
Cont_SH-> | <- (Slave Diag-RES-PDU)
- Master_Add = invalid
(Slave Diag)-> | ->
| SRD.req ->
| <-(Data)
(SlaveDiag-RES-PDU)<- |
<- |
Cont_SH-> |
(Set_Prm-REQ-PDU)-> |
| SRD.req ->
I <-(OK)
I
I
I
I
I
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DP-master (Class 1) DP-slave
Cont_SH-> | |
- I
(Chk_Cfg-REQ-PDU)-> | | <-checkPrmRes
| SRD.req -> |
I <-(OK) I
(OK)<- | - check Cfg ->
<- I I
Cont_SH-> | |
- I
(Slave Diag)-> | | <-CheckCfgRes
i SRB-req i {Beta-Exeh-RES-PBYY Set Input
| <-(Data) | <!ARDY
(Slave Diag-RES-PDU)<- | | <-(SlaveDiag-RES-PDU)
Station_Not_Rdy = True | - Station_Not_Rdy = False
<- I I
Cont_SH-> | |
- I
(Slave Diag)-> | |
| SRD.req -> |
I <-(Data) I
<- (SlaveDiag-RES-PDU) | |
Station_Not_Rdy = False | B
<- I I
Cont_SH-> | |
- I
(Data Exch-REQ-PDU)-> | |
| SRD.req,~> |
I <-(Data) I
(Data_Exch-RES-PDU)<- | |
New Input< | “  Output_Data->
+++ startup finished +++ +++ Data Exchange phase entefed+++
Rigure 16 — Sequence of the communication between DP-master and DP-slavpe
6.7 Acyclic communication between DP-master (class 2) and DP-master (class 1)
The cgmmunication between DP-master (Class 2) and DP-master (Class 1) is handled in a
fixed way (Request-Poll-Response), see Figure 17, with one exception.
This exception is the function Act_Para_Brct, which is transferred as a multicast from the DP-

maste (LIasSsS £) 10 the corresponding Ur-master (LIass 1).

Communication is always initiated by the DP-master (Class 2). The DP-master (Class 2)
sends a request to the DP-master (Class 1) and waits for the response. The service is
processed by the MMAC2 of the DP-master (Class 2). After the receipt of the response the
DP-master (Class 2) can make a new request.

At one point of time the DP-master (Class 1) can only communicate with one DP-master
(Class 2).

The DP-master communication is initiated by a xxx.req from the DP-master (Class 2). The
MMAC1 passes this request to Layer 2 and checks the status after receipt of the DMPM-
response. If the response status is NR (no reply data) it will continue with a new SRD with no
L_sdu to get response data. This procedure will be repeated by the DP-master (Class 2) until
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an erroneous response occurs,
or a SRD_RES_PDU with response data is received,
or the Timer T1 expires.

The result will then be passed to the User of the DP-master (Class 2).

The timer T1 will be started after receipt of the xxx.req in the MMAC2 of the DP-master
(Class 2) and will be stopped after release of the xxx.cnf. The value loaded in the timer T1
depends on the DLL parameter and the performance of the DP-master (Class 1).

The responder (DP-master (Class 1)) waits after a reset for a request. If the MMAC1 of the
DP-master (Class 1) receives a valid request, this request is passed to the User, py the
corresponding xxx.ind. At this point of time an access protection was set to the local”"service
accesq point (SAP) for the communication with the DP-master (Class 2). This isrmecespary to
make gure that the response data will be sent to the right DP-master (Class 2)(

After rg¢ceipt of the response from the User (xxx.rsp) the response dataswill be passed|with a
REPLY_UPDATE.req to DMPM. Additionally, a timer will be started which’controls the nequest
for the|response. If this timer expires and the response data are still 'not fetched by the DP-
master] (Class 2), the MMAC1 deletes the response data becausg the MMAC1 presumgs that
the DR-master (Class 2) is no longer available. In this case th€,access protection for the DP-
master| (Class 2) will be cancelled. This will also be done in the*case of a single transagtion if
a DATA_REPLY.ind indicates that the response data are fetched by the DP-master (Class 2).
The vglue loaded in the timer of the DP-master (Class~1).depends on the DL parameter and
the pefformance of the DP-master (Class 2).

In cas¢ of Master-Master communication a sequence of requests can put into parentheses.
Therefpre the access protection will be set by.the' “Start_Seq” and released by the “End| _Seq”.
To avqgid errors the time between two requests will be supervised. The value for the time
supervjsion is added to the Start Segqy ftequest. With the Start_Seq.req the Usg¢r can
additiopally send an areacode. By means' of this areacode at the beginning of a sequephce an
area cgn be reserved at the User in thé DP-master (Class 1).
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DP-master (Class 2) DP-master (Class 1)
MMAC2 P JF |BUS F JC MMACH1
o] trl
D D
Il T
L Lo
T
0}
XXX.req->
(xxx-REQ-PDU)-> |
| SRD.req -
>
I <-(OK)
(OK)<- | - Xxx.ind->
I | <
RSAP_ACT(Access=RemAdd)
Poll-> | I
| SRD.req - |
>
I <-(0OK) I
(OK)<- I I
I I
oo0o0 000
I I
Poll-> | |
| SRDreq - |
>
I <-(OK) I
(OK)<- I I
| - <-XXX.rsp
Poll-> | | <-(xxx-RES-PDU)
| SRD.req - |
>
| <-(Data) |
(xXX-RES-PDU)<- - |
- <-RSAP_ACT(Access=All)
<-xxx.cnf

Figure 17 — Sequence of communication between DP-master (class 2)
and DP-master (class 1)

6.8 Acyclic communication between DP-master (class 1) and DP-slave

The acyclic communication between DP-master (Class 1) and DP-slave is handled in a fixed
way (Request-Poll-Response) on the MS1 application relationship, see Figure 18.

The communication is always initiated by the DP-master (Class 1). The connection is
established if the cyclic communication MSO AR has entered the data exchange mode. The
DP-master (Class 1) issues a request and polls for the response.
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The communication is initiated by a xxx.req from the DP-master (Class 1). The MSAC1M
passes this request to Layer 2 and checks the status after receipt of the DMPMM1-response.
If the response status is NR (no reply data) it will continue with a new SRD with a NULL-PDU

to get response data. This procedure will be repeated by the DP-master (Class 1) until

— an erroneous response occurs,
— or a SRD_RES_PDU with response data is received.

The result will then be passed to the User of the DP-master (Class 1) by means of a

corresponding xxx.cnf.

The riﬁmmuwamﬁmmumﬁmmmmmma valid
request, this request is passed to the User by the corresponding xxx.ind.

After rgceipt of the response from the User (xxx.rsp) the response data will be passed|with a

REPLY_UPDATE.req to DMPMS.
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DP-master (Class 1) DP-slave
MSAC1M P JF |BUS F JC MSAC1S
o] D D trl
I L L (T)
T
o
XXX.req->
(xxx-REQ-PDU)-> |
| SRD.req -
>
I <-(OK)
(OK)<- | - Xxx.ind->
I I
Poll-> | |
| SRD.req - |
>
N B BN |
(OK)<- I |
I I
000 000
I I
Poll-> | |
| SRD.req - |
>
] =00 |
(OK)<- I I
| - <-xxX.rsp
Poll-> | | <- (xxx-RES-PDU)
| SRD.req - |
>
| <-(Data) |
(xxxsRES-PDU)<- - |
<-xxx.cnf

Figure 18 — Sequence of acyclic communication
between DP-master (class 1) and DP-slave

6.9 Application relationship monitoring
6.9.1 Monitoring of the MS0 — AR
6.9.1.1 General

In industrial control systems there is a need for checking the correct functioning of each
individual part. In such a system a medium failure or a defect in a bus master shall not cause
errors in the peripheral devices. In the above mentioned cases, a peripheral device shall
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switch to a safe state. Additionally, the User of a bus master (Class 1) has to be informed
about transmission breakdowns after a certain amount of time.

6.9.1.2

Control interval at the DP-slave

Watchdog control

This Timer, restarted by received Requests on the bus master side, will set the outputs of a
bus slave to the safe state after the expiration of the timer.

Rules for issuing Check User Prm Result.req and Check Cfg Result.req

The order of issuing these primitives shall be the same as the order of invocation of Check

User P,

m.ind and Check Cfg Result.ind primitives by MSCY1S

6.9.1.3
Min_S

This m
cycles
handle
every

Global

Data_(

The D
transfe
indicat

slaves|.

The Master parameter set contains the Data \Control_Time.

Rule

6.9.2
The o

partnef.
partnef.

Control intervals at the DP-master (class 1)
ave_lInterval

onitoring time specifies the smallest allowed period of time between two Sla
This ensures that the sequence of function requests from the_bus master
d by the bus slave. This period of time will be complied by the bus’master (Clas

| Control the User is responsible for compliance with Min_Stlave_Interval.

Control_Time

r to its associated DP-slaves. Furthermore, in half)of this time the DP-master (C
bs his operation mode by means of a Global{Control Service to the dedicatg

wp > TTrR

wp > Min_Slave_Interval
ata_Control_Time 26 T\yp

Monitoring of’'the MS2 — AR

Idle \RDUs are exchanged to retrigger the monitoring timer of the commun

ve poll
tan be
5 1) for

master-slave function with exception of the function GlobalgControl. For the fyinction

hta_Control_Time defines the time in which a DP-master (Class 1) checks the data

ass 1)
ed DP-

(3)
(4)

pjective of¢the connection monitoring is to detect the failure of the communijication

ication

The Id

€ Service cyclemitiated by a bus Tmaster s cattedMaster-tdte—Thetdte—servic

initiated by the Slave is called Slave-ldle.

cycle

All monitoring and idle sequences are controlled with a single timebase “Send Timeout”.

Send_Timeout

Each MSAC2 communication relationship is supervised by a Timer (Send_Timeout).

If this Timer expires the bus master (Class 2) aborts the MSAC2-communication relationship.
Additionally the User of a bus master (Class 2) has to be informed.

This Ti

a)

mer has to be set up according to

the network load
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the number of parallel connections per DP-master

Tend ToCTS) 2 (z ATGye)x Num_of max(TS)

where

ATCyc means delay of all activities of a token cycle,

Num_of_max means number of maximal acyclic connections.

(5)

NOTE The Send_Timeout parameter in the Initiate service is coded as an unsigned integer value, each unit
represents 10ms. Due to Timer errors and the round-up of integer, the next possible integer plus one has to be

used as

It is ass
be exec

Figure
(Class

Send Timeout

imed that one acyclic interaction is executed within a Token cycle at each DP-master. If more than
ited, the Send_TO may be divided by the number of acyclic interactions per token cycle.

19 shows an example for the establishment of an MS2 connection between a
2) and a Slave. The connection monitoring starts immediately after this’

one can

Master
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Master Slave
MSAC2M |T BUS F |T MSRM2S/MSAC2S
m DIm
e e
r L r
/*Connection <<<RM_SAP used
Establishment*/
Initiate.req-> SRD(Initiate-REQ-PDU) - S
>
S SPD roa
RbB-res
>
(NA) <- S MSAC2S_Init(all C2-SM started)(]"¢ RM_Init.req
<- Abort <- SAP_Activate(RM_SAP)
Initiate.req-p <- RPL_UPD (RM-REQ-PDU)
SRD(Initiate-REQ-PDU)- S
>
S SRD.req -
>
<- (Data) -> |nitiate:REQ-PDU
<- RPLYUPD(RM-REQ-PDU)
<- RM-REQ-PDU S <xSAP_Activate(Server_SAP)
<<<Yerver_SAP
used
Poll.req -> Initiate.ind ->
R SRD.reqg=>
<-(no
Data)
R
SRD.req->
R <-(no <- Injtiate.res(+)
Data)
R F <- RPL_UPD(Initiate-RES-PDU)
R SRD.req - F
>
R <- (Data) F
Initiate-RES-PDU<- R I ->Initiate send
<4 Initiate.cnf S |
S I +++Connection open+++
S |

Figure 19 — Example for connection establishment on MS2

Phase a) Connection monitoring during pending MS2 service response or running Master-Idle:

The DP-master starts the R-Timer (receive timer) when the MS2 service request is transferred
to the local DLL. The R-Timer monitors the remote MSAC2S and the local DLL.

The R-Timer is stopped if a response is received or restarted if a Slave-ldle request is
received. The connection monitoring aborts the connection if a negative DL confirmation

appears or the R-Timer expires.
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The slave starts the U-Timer (user response timer) when a confirmed service indication is
passed to the User. The U-Timer is stopped when the User provides the service response. If
the U-Timer expires a Slave-ldle request is sent to retrigger the monitoring R-Timer of the
Master.

The DP-slave starts the F-Timer (fetch response timer) when a service response or Slave-ldle
request is passed to the local DLL. The F-Timer is stopped when the master has fetched the
PDU. If the F-Timer expires the connection monitoring aborts the connection.

The connection monitoring of phase a) is shown in Figure 20.

*Data-Transfer

Idle at Master-Side*/

Idle-RESP-PDU <-

S I
S-Timer expired <- S |
SRD(Idle-REQ-PDU) -> R |
R SRD.req -> |
R <-(no Data) F ->ldle-REQ-PDU
R F <- RPL_UPD(ldle-RES-PDU)
R F
R SRD.req -> F
R <-(Data) | £ »>Idle send
S
S
S

Figure 20 — idle at master-side on MS2
Phase|b) Connection monitoring without pending service response:

The buys master starts the S-Timer (send timer) if a response PDU or an Idle-PDU is re¢eived.
The S{Timer is stopped_ifia“service request is provided by the User. If the S-Timer expires a
Master-ldle request is-sent to stop the monitoring I-Timer of the Slave.

During| pending Master-Idle responses the connection monitoring is handled as descr|bed in
Phase|a).

The Slpvé starts the I-Timer (indication timer) when the reply update buffer has been fetched
by thel Master The |-Timer is stopped if a Master-ldle request or a service indication is

received. If the |-Timer expires the connection monitoring aborts the connection.

The Master monitors the transmission of the Abort-REQ-PDU. The Master starts the S-Timer
when the Abort.req is transferred to the local DLL. The S-Timer is stopped when the Abort.req
is sent. If the S-Timer expires the connection is closed and the User is informed with a
MSAC2M_Closed.ind.

The Slave monitors the fetching of the Abort-REQ-PDU by the Master. The Slave starts the F-
Timer when the Abort.req is transferred to the local DL. The F-Timer is stopped if the Master
has fetched the Abort-REQ-PDU. If the F-Timer expires the Server_SAP is deactivated and
the connection is closed.

The connection monitoring of phase b) is shown in Figure 21.
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Master Slave
MSAC2M |T F IBUS F |T MSRM2S/MSAC2S
m JD D m
A Rk
/*Data-Transfer
Idle at Slave-Side*/
Read.req-> S |
SRD(Read-REQ-PDU)-> R ]
R SRD.req -> |
R <-(no Data) -> Read-REQ-PDU
Poll.req -> R U Read.ind ->
R SRD.req -> U
R <-(no Data) U
R U -> U-Timer expired
R F <- RPLAUPB(lIdle-REQ-PDU)
R F
R SRD.req -> F
R <-(Data) H\~> Idle send
Idle-REQ-PDU<- R I
SRD(ldle-RES-PDU) -> R I
R SRD.reg-> |
R <-(ne\Data) U ->Idle-RES-PDU
R u
R SRD.req -> U <- R¢ad.res
R <-(no Data) F <- RPL_UPD(Read-RES-PDU)
R F
R SRD.req -> F
R <-(Data) I -> Response send
Read-RES-PDU <- R I
<- Redd:enf S |
S I

Figure 2T — Idle at slave-side on MS2Z

7 AP-context state machine

There is no AP-Context State Machine defined for this Protocol.
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8 FAL service protocol machines (FSPMs)

8.1 FSPMS
8.1.1 Primitive definitions
8.1.1.1 Primitives exchanged between FSPMS and AP-Context

Table 49 shows the service primitives including their associated parameters issued by the AP-
Context and received by the FSPMS.

Table 49 — Primitives issued by AP-Context to FSPMS

Primitive name Source Associated parameters Functions
DLL In|t DP slave.req AP-Context |Bus Para Refer to FAL Service Definjition
Type 3 Fieldbus, TEC 61158-5-3
SiInit MSO0.req AP-Context |AREP
Sinit MS1.req AP-Context |AREP
Sinit MS2.req AP-Context |AREP
Reset PP slave.req AP-Context |(none)
Abort.rleq AP-Context |AREP,
Subnet,
Instance,
Reason Code
DP slaje Application AP-Context |AREP
Readyljreq
Check|User Prm AP-Context |AREP,
Resultjreq Prm_OK
Check |[Ext User Prm AP-Context | AREP,
Result Ext_Prmy OK
Check[Cfg Result.req AP-Context |AREP,
Cfg_OK,

tnput Data Len,
Output Data Len

Set Cfg.req AP-Context |AREP,
Cfg Data

Set SIgve Diag.req AP-Context | AREP,

Ext Diag Overflow,
Ext Diag Flag,

Ext Diag Data

Set Ingut.req AP-Context |AREP,
Input Data

Get Odtputireq AP-Context |AREP

Alarm Notification.req AP-Context |AREP,

Slot Number,
Alarm Type,
Seq Nr,

Add Ack,

Alarm Specifier,
Alarm Data

Initiate.rsp(+) AP-Context | AREP,

Max Len Data Unit,
Features Supported,
Profile Features Supported,
Profile Ident Number,

Add Addr Param

Initiate.rsp(-) AP-Context | AREP,

Error Decode,
Error Code 1
Error Code 2
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Primitive name

Source

Associated parameters

Functions

Read.rsp(+)

AP-Context

AREP,
Length,
Data

Read.rsp(-)

AP-Context

AREP,

Error Decode,
Error Code 1
Error Code 2

Write.rsp(+)

AP-Context

AREP,
Length

Write.rsp(-)

AP-Context

AREP,
Error Decode,

Error Code 1
Error Code 2

Data Tfansport.rsp(+)

AP-Context

AREP,
Length,
Data

Data Tfansport.rsp(-)

AP-Context

AREP,

Error Decode,
Error Code 1
Error Code 2

Alarm Ack.rsp(+)

AP-Context

AREP,
Slot Number,
Alarm Type,
Seq Nr

Alarm Ack.rsp(-)

AP-Context

AREP,
Slot Number,
Alarm Type,
Seq Nr

Load ARL DP slave.req

AP-Context

Min Send Timéout,

List of Resaurce Manager Entries,

List of S . SAP_indices,
List of ARL Entries

Get ARL DP slave.req

AP-Context

(none)

Load JRL DP slave.req

AP-Context

List of CRL Entries

Get CRL DP slave.req

AP-Context

(none)

Set ARL Isochronous
Mode.neq

AP-Context

Isochronous Mode

Get Publisher Data.req

AP-Context

AREP,
CREP

Start Subscriber.reg

AP-Context

AREP,
CREP

Stop Subscriberireq

AP-Context

AREP,
CREP

Load Rk BXB-Linktable

AP-Context

AREP,

Entries.req

DXB-Linktable

Initiate Load.rsp(+)

AP-Context

AREP,

Actual LR Size,

Max Response Delay,
Max Segment Length
User Specific

Initiate Load.rsp(-)

AP-Context

AREP,
Error Code

Pull Segment.rsp(+)

AP-Context

AREP,

Segment Length,
Segment Number,
More Follows,
Data

Pull Segment.rsp(-)

AP-Context

AREP,
Error Code

Push Segment.rsp(+)

AP-Context

AREP
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Primitive name Source Associated parameters Functions
Push Segment.rsp(-) AP-Context | AREP,
Error Code
Terminate Load.rsp(+) AP-Context |AREP
Terminate Load.rsp(-) AP-Context | AREP,
Error Code
Start.rsp(+) AP-Context |AREP
Start.rsp(-) AP-Context |AREP
Error Code
Stop.rsp(+) AP-Context |AREP
Stop.rdp(-) AP-Context |AREP
Error Code
Resume.rsp(+) AP-Context |AREP
Resumle.rsp(-) AP-Context |AREP
Error Code
Reset.fsp(+) AP-Context |AREP
Reset.fsp(-) AP-Context |AREP
Error Code
Call.rsp(+) AP-Context |AREP
Result Argument
Call.rsp(-) AP-Context |AREP
Error Code
Get Fl|State.rsp(+) AP-Context |AREP
Fl State
Get Fl[State.rsp(-) AP-Context |AREP
Error Code
Table $0 shows the service primitives~including their associated parameters issued |by the
FSPM$ and received by the AP-Context.
Table 50 — Primitives issued by FSPMS to AP-Context
Primitive name Source Associated parameters Functions
Sinit D|-L.cnf FSPMS | (none) Refer to FAL Service Definition Type
3 Fieldbus, IEC 61158-5-3
Sinit MSO0.cnf FSPMS |AREP
Sinit MS1.cnf FSPMS |AREP
Sinit MS2.cnf FSPMS |AREP
Reset.gni FSPMS | (none)
Check User Prm Result.cnf(+) FSPMS |AREP
Check User Prm Result.cnf(-) FSPMS | AREP,
Status
Check Ext User Prm FSPMS |AREP
Result.cnf(+)
Check Ext User Prm FSPMS |AREP,
Result.cnf(-) Status
Check Cfg Result.cnf(+) FSPMS |AREP
Check Cfg Result.cnf(-) FSPMS | AREP,
Status
Set Cfg.cnf(+) FSPMS |AREP
Set Cfg.cnf(-) FSPMS |AREP
Set Slave Diag.cnf FSPMS |AREP
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Primitive name

Source

Associated parameters

Functions

Set Input.cnf(+)

FSPMS

AREP

Set Input.cnf(-)

FSPMS

AREP

Get Output.cnf(+)

FSPMS

AREP,
Output Data,
Clear Flag,
New Flag

Get Output.cnf(-)

FSPMS

AREP

Started.ind

FSPMS

AREP,

Actual Enabled Alarms,
Alarm Sequence,
Alarm | imit

Stoppdd.ind

FSPMS

AREP

Abort.ihd

FSPMS

AREP,

Locally Generated,
Subnet,

Instance,

Reason Code,
Additional Detail

Fault.ipd

FSPMS

AREP

Alarm Reject.ind

FSPMS

AREP,

Slot Number,
Alarm Type,
Seq Nr

Set Slgve Add.ind

FSPMS

AREP,

New Slave Add,
Ident Number,
No Add Chg,
Rem Slave Data

Check|User Prm.ind

FSPMS

AREP,
User Prm Data

Check |Ext User Prm.ind

FSPMS

AREP;
Ext-User Prm Data

Check |Cfg.ind

FSPMS

AREP,
Cfg Data

New Optput.ind

FSPMS

AREP,
Output Data,
Clear Flag

Global|Control.ind

FSPMS

AREP,

Clear Command,
Sync Command,
Freeze Command,
Group Select

Initiatelind

FSPMS

AREP,
Features Supported,
Profile Features Supported,

Profile ldent Number,
Add Addr Param

Read.ind

FSPMS

AREP,
Slot Number,
Index,
Length

Write.ind

FSPMS

AREP,

Slot Number,
Index,
Length,

Data

Data Transport.ind

FSPMS

AREP,

Slot Number,
Index,
Length,

Data



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 -111 -
Primitive name Source Associated parameters Functions
Alarm Ack.ind FSPMS | AREP,
Slot Number,
Alarm Type,
Seq Nr
Load ARL DP slave.cnf(+) FSPMS | (none)
Load ARL DP slave.cnf(-) FSPMS | Status
Get ARL DP slave.cnf(+) FSPMS | Min Send Timeout,
List of Resource Manager
Entries,
List of S_SAP_indices,
List of ARL Entries
Get ARL DP slave.cnf(-) FSPMS | Status
Load JRL DP slave.cnf(+) FSPMS | (none)
Load JRL DP slave.cnf(-) FSPMS | Status
Get CRL DP slave.cnf(+) FSPMS |List of CRL Entries
Get CRL DP slave.cnf(-) FSPMS | Status
Set ARL Isochronous FSPMS
Mode.g¢nf(+)
Set ARL Isochronous FSPMS | Status
Mode.¢nf(-)
SYNCH Event.ind FSPMS |AREP,
Status
Publisher Active.ind FSPMS |AREP,
CREP,
Status
New Publisher Data.ind FSPMS |AREP,
CREP
Get Publisher Data.cnf(+) FSPMS |ARER;
CREP;
Data,
New Flag
Get Publisher Data.cnf(-) FSPMS,* | AREP,
CREP
Start Subscriber.cnf(+) FSPMS | AREP,
CREP
Start SJubscriber.cnf(-) FSPMS | AREP,
CREP
Stop Spbscriber.cnf(3t) FSPMS | AREP,
CREP
Stop Spbscriber.cnf(-) FSPMS | AREP,
CREP
Load ARLDXB-linkiabhle ESPMS |AREP
Entries.cnf(+)
Load CRL DXB-Linktable FSPMS |AREP
Entries.cnf(-)
Set Time.ind FSPMS |AREP,
Time Value,
Local Time Diff,
Summertime,
Accuracy,
Synchronisation Active,
Announcement Hour
Sync Interval Violation.ind FSPMS |AREP
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Primitive name Source Associated parameters Functions
Initiate Load.ind FSPMS | AREP,
Slot Number,
LR Index,
Load Type,

Load Image Size,
Intersegment Request
Timeout

User Specific

Pull Segment.ind FSPMS |AREP,

Slot Number,
LR Index,
Segment Length

Push Jegment.ind FSPMS |[AREPF,

Slot Number

LR Index,
Segment Length
Segment Number,
More Follows,
Data

Terminate Load.ind FSPMS |AREP
Slot Number
LR Index

Start.ind FSPMS |AREP

Slot Number

FI Index

Execution Argument

FSPMS |AREP
Slot Number
Fl Index

Resumle.ind FSPMS |AREP

Slot Number

Fl Index

Executien Argument

Reset.|nd FSPMS |AREP
Slot'Number
F1 Index

Call.ing FSPMS,* | AREP

Slot Number

Entity Number

Fl Index

Execution Argument

Get Fl|State FSPMS |AREP
Slot Number
Fl Index

o

Stop.in

8.1.1.2 Parameters of FSPMS primitives

The parameters used with the primitives exchanged between the FSPMS and the AP-Context
are described in FAL Service Definition Type 3 Fieldbus, see IEC 61158-5-3.

8.1.2 State machine description

This Machine is used to co-ordinate the Interactions between AP-Context and DMPMS,
MSCY1S, MSAC1S, MSRM2S and MSAC2S. As Alarms requires the support of several State
Machines the alarms are handled by this machine.

With the SiInit_ MS1.req, the local variables of the State Machines are set to the start-up
values and MSAC1 State Machines is initialized.

When the MSCY1S enters the Data-Exchange-State (This is signalled by a start.ind) alarm
messages can be generated by the User.
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The parallel processing of alarm messages is limited by:

a) the number of Alarm_Classes (Alarm_Sequence = False)

b) the number of Alarms accepted by the Master (Alarm_Sequence = True)

c) the number of Alarms handled by this Slave (Alarm_Sequence=True).
Alarms may be processed only if the appropriate Alarm_Class is enabled by the DP-master.
An Alarm issued by an Alarm_Notification will be transmitted via a diagnosis (MSCY1S) to a

DP-master (Class 1). The Acknowledgement will be received by an Alarm Ack service
processed by MSAC1S.

The State—achime—Teeds—tocat—varrabtes—whici—are—described—betow—Furthermore  the
machine uses functions and macros which are listed in 8.1.4.

Local yariables

Alarm| Sequence
(Boolean)
This vgriable indicates whether

d) only one alarm of a specific Alarm_Class can be active_atone time (Alarm_Sequence
= False), or

) several alarms (2 to 32) of any type can be active at one time (Alarm_Sequgence
True).

Initial JAlarm_Sequence
(Boolegn)

This vgriable stores the basic ability of the Slave.

Outstgnding_Alarm_TABLE
(Array|0...7, 0...31 of Alarm_Status,»Alarm_Type)

Alarm_|Status: pending, not_pending
Alarm_|Type: 1 to 6, 32 to 126

The Alarm_State_Table.is a two dimensional array with 7 * 32 elements. Each elemen{ within
the arrpy stores information about the actual state of any alarm. The array is address¢d with
the Algrm_Class calculated from the Alarm_Type and the Seq_Nr of the alarm.

Alarm| Max
(Unsighed8)

This variahle indicates the maximum number of paralle| alarms of this Slave

Range: 1 to 32

Alarm_Limit
(Unsigned8)

This variable contains the maximum number of Alarms allowed by the actual Master-Slave-
connection.

Range: 1 to 32

Alarm_Decode
(Array 0 to 7 of Unsigned8)

Decoding the number of parallel alarms:
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Alarm_Decode[0] = 1
Alarm_Decode[1] = 2
Alarm_Decode[2] = 4
Alarm_Decode[3] = 8
Alarm_Decode[4] = 12
Alarm_Decode[5] = 16

Alarm_Decode[6] = 24

Alarm_[Decode[7] = 32

Alarm| Count
(Unsighed8)

This cpunter contains the number of alarms (0 to 32) which have actually been sent|by the
DP-slajve. The counter is only used in the sequence mode.

Range} 0 to Alarm_Limit

Req_Alarm_FIFO
The Req_Alarm_FIFO is used to store the Alarms which are still to be sent. Each e'L:ement
consis{s of an Alarm-PDU. The FIFO shall be able to hold up to 32 respectively Alarin_Max
entries|

Actual] Enabled_Alarms
(Array [of Bits)

This vgriable indicates the type of alarms@hich are actually supported by the Master.

Bit|0 = reserved
Bit|1 = reserved
Bit|2 = Update_Alarm

Bit|3 = Status_Alarm

Bitl4 = Manufacturer—Specific_Alarm
Bit [5 = Diagnostic,-Alarm

Bit|6 = Progess_Alarm

Bit[7 = Rul> Plug_Alarm

Alarms$_.Supported
(Array lefBitsy)

This variable indicates the type of alarms which are supported by the Slave.

Bit O = reserved
Bit 1 = reserved
Bit 2 = Update_Alarm

Bit 3 = Status_Alarm

Bit 4 = Manufacturer_Specific_Alarm
Bit 5 = Diagnostic_Alarm

Bit 6 = Process_Alarm

Bit 7 = Pull_Plug_Alarm
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Local_Diag_Buffer

(Octet-

String)

This local variable is used to store the Diag-Data except the first 6 Octets and the Alarm- and
Status-PDUs.

L_Ext_Diag_Flag

(Bit)

This local variable is used to store the Ext_Diag_Flag.

Stored
(Boole

_Diag
n)

Flag w

Diag_
(Octet

Buffer
Diagng

Index
(Struct

This in

LR_State

(Unsig
This v43

Currern
(Array

This bdiffer stores APDUs for Load'Region for each AREP.

Currern
(Unsig

This v{

Currern
(Unsig

This v{

transt;ssion of a previous Diagnosis.

hich indicates, that new Diag_Data are stored in the Diag_Buffer while-wait

uffer
String)

for storing a Slave-Diagnostic(ldentification-Related-Diagnosis, Channel-R
sis, Revision_Number)
ure of Alarm_Class, Seq_Nr)

dex is used for addressing outstanding Alarm_Table.

hed8)
riable stores the state of the Load Region sequence.

tBuffer
of structure Empty, WriteLengthyand Data)

tLoadType
hed8)

riable stores, whether a Pull or a Push sequence is active.

tLRIndex
ned16)

riable’ stores the LR type.

ng for

elated-

8.1.3

FSPMS state table

Table 51 contains the complete description of the FSPMS state machine.

Processing constraints for isochronous mode:
The time from Issuing the SYNCH.ind until the Service Requests from the MSCY1S to the DL
shall be small enough to allow the MAC to send out all requests from MSCY1S within a cycle.

The fol

lowing definition for a state set is used in Table 51.

t_state = W-START or W-DIA-UPD or W-FETCHED
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Table 51 — FSPMS state table

Current Event Next State
State /ICondition
=>Action

POWER- Load ARL DP Slave.req (Min Send Timeout, List of Resource Manager Entries, List | POWER-
ON of S_SAP_indices, List of ARL Entries) ON

/valid parameters

=>

Load ARL DP Slave.cnf(+)
POWER- Load ARL DP Slave.req (Min Send Timeout, List of Resource Manager Entries, List | POWER-
ON of S_SAP_indices, List of ARL Entries) ON

/invalid parameters

=>

Status:= NO

Load ARL DP Slave.cnf(-) (Status)
POWER- Get ARL DP Slave.req POWER-
ON /ARL loaded ON

=>

Get ARL DP Slave.cnf(+) ( Min Send Timeout, List of Resource ManagerEntries,

List of S_SAP_indices, List of ARL Entries )
POWER- Get ARL DP Slave.req POWER-
ON /ARL not loaded ON

=>

Status:= NO

Get ARL DP Slave.cnf(-) (Status)
POWER- Load CRL DP Slave.req ( List of CRL Entries ) POWER-
ON /valid parameters ON

=>

Load CRL DP Slave.cnf(+)
PPWER- Load CRL DP Slave.req ( List of CRL Entries ) POWER-
ONlN /invalid parameters ON

=>

Status:= NO

Load CRL DP Slave.cnf(-) (Status)
POWER- Get CRL DP Slave.req POWER-
ON /CRL loaded ON

=>

Get CRL DP Slave.enf(+) (List of CRL Entries)
POWER- Get CRL DP Slave:req POWER-
ONlN /CRL not loaded ON

=>

Status:=-NO

Get CRL_DP Slave.cnf(-) (Status)
POWER- FSPMS_SInit_MS1.req (AREP) W-BTART-
ON +Alarm_Mode_Slave <> 0 C1

=>

Alarm_Sequence:= True

Initial_Alarm_Sequence:= Alarm_Sequence

Alarm_Max:= Alarm_Decode[Alarm_Mode_Slave]

A:GIIII_:V‘IGA.— |||a)\\r’-\ia||||_|‘v1a)\, 7}

Local_Diag_Buffer:= Default_Ext_Diag_Data
L_Ext_Diag_Flag:= Default_Ext_Diag

FILL (Outstanding_Alarm_TABLE.Alarm_Status, not_pending)
Stored_Diag:=False

Reset_Req_Alarm_FIFO()

Act_Ref:= 0

MSAC1_SInit_MS1.req
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Current
State

Event
ICondition
=>Action

Next State

10

POWER-
ON

FSPMS_SInit_MS1.req (AREP)
/Alarm_Mode_Slave = 0

=>

Alarm_Sequence:= False
Initial_Alarm_Sequence:= Alarm_Sequence
Alarm_Max:= 7

Local_Diag_Buffer:= Default_Ext_Diag_Data

W-START-
C1

L_Ext_Diag_Flag:= Default_Ext_Diag
FILL(Outstanding_Alarm_TABLE.Alarm_Status, not_pending)
Stored_Diag:=False

Reset_Req_Alarm_FIFO()

FSPMS_User_Reset:=False

Act_Ref:= 0

CurrentBuffer[AREP].Empty:=TRUE
LR_State[AREP]:=W-LR-IND

MSAC1_SInit_MS1.req

11

START-

o=

MSAC1S_SInit_MS1.cnf
=>

FSPMS_SInit_MS1.cnf(AREP)

W-$TART

12

WISTART

FSPMS_Abort.req(AREP)
/AREP.AR_Type=MSO0

=>
CurrentBufferAREP].Empty:=TRUE
LR_State[AREP]:=W-LR-IND
MSCY1S_Abort.req

W-$TART

13

WISTART

FSPMS_Alarm_Notification‘req(AREP, Slot_Number, Alarm_Type, Seq_Nr,
Add_Ack, Alarm_Specifier;vAlarm_Data)

=>

FSPMS_Alarm_Notification.cnf(-)(AREP, Alarm_Type, Slot_Number, Seq_Nr,
Status=No_Start)

W-$TART

14

WISTART

FSPMS_Set.Slave_Diag.req(AREP,Ext_Diag_Flag, Ext_Diag)

=>

L_Ext_Dbiag”ZFlag:= Ext_Diag_Flag

L_Ext_Diag_Overflow:= Ext_Diag_Overflow

Local.Diag_Buffer:= Ext_Diag

Act=Ref:= Act_Ref + 1

MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)

FSPMS_Set_Slave_Diag.cnf(AREP)

W-BTART

15

WESTART

MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)

W-BTART

=>
MSCY1S_Abort.req
FSPMS_Abort.ind(AREP)

16

W-START

MSCY1S_Set_Slave_Diag.cnf(-) (Reference)
=>
ignore

W-START

17

W-START

MSCY1S_Set_Slave_Diag.cnf(+) (Reference)
=>
ignore

W-START

18

W-START

MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag)
/(Enabled Alarms & Alarms_Supported) = 0

=>

FSPMS DP Slave Started.ind(AREP,Actual_Enabled_Alarms, Alarm_Sequence,
Alarm_Limit)

W-START
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# Current Event Next State
State /ICondition
=>Action

19 |W-START |MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag) W-DIA-
/ ((Enabled Alarms & Alarms_Supported) <> 0) && Alarm_Mode_Master <> 0 && UPD
Initial_Alarm_Sequence = TRUE && Diag_Flag=FALSE
=>
Alarm_Sequence:= True
Actual_Enabled_Alarms:= Enabled_Alarms
Alarm_Limit:= min(Alarm_Max, Alarm_Decode[Alarm_Mode_Master])

Alarm_Count:= 0
FSPMS DP Slave Started.ind(AREP,Actual_Enabled_Alarms, Alarm_Sequence,
Alarm_Limit)

20 W STI"\\RT :V:SC‘(’:S \JlGIl IIILJ\I_IIGUIC\J I'\IGIIIIO I'\IGIIII IVIUUU IVIGOlCI, IJIGS_I |ay} ‘VAV' -_‘ITART
/ ((Enabled Alarms & Alarms Supported) <> 0) && Alarm_Mode_Master <> 0 &&
Initial_Alarm_Sequence =FALSE
=>
MSCY1S_Abort.req

21 |WFSTART |MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag) W-

/ ((Enabled Alarms & Alarms_Supported) <> 0) && Alarm_Mode_Masters0 && FETCHED
Diag_Flag=TRUE

=>

Alarm_Sequence:= False

Actual_Enabled_Alarms:= Enabled_Alarms

FSPMS DP Slave Started.ind(AREP,Actual_Enabled_Alarms,\Alarm_Sequence,

Alarm_Limit)

22 |WISTART |MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag) W-DIA-
/ ((Enabled Alarms & Alarms_Supported) <> 0) && Alarm_Mode_Master = 0 && UPp
Diag_Flag=FALSE
=>
Alarm_Sequence:= False
Actual_Enabled_Alarms:= Enabled_Alarms
FSPMS DP Slave Started.ind(AREP,Actual*Enabled_Alarms, Alarm_Sequence,
Alarm_Limit)

23 |W}START |MSCY1S_Stop.ind W-BTART
=>
FSPMS_Stopped.ind(AREP)

24 | WIDIA- FSPMS_Abort.req(AREP) REBET-P-

URPD /AREP.AR_Type=MSO0 LEAVE
=>
Index:= Search_In_Qutstanding_Alarm_TABLE(Alarm_Status:=pending)
CurrentBuffer[AREP].Empty:=TRUE
LR_State[ARER]:=W-LR-IND
MSCY1S_Abort.req
25 [W|DIA- FSPMS\ Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-DIA-
U¥D Add.Ack, Alarm_Specifier, Alarm_Data) UPDp
/ADARM_ENABLED=FALSE
=>
FSPMS_Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number, Seq_Nr,
Status=Not_Enabled)
26 | WiDIA> FSPMS_Alarm_Noatification. req(AREP Slot_Number, Alarm_Type, Seq_Nr, W-DIA-
UF‘D I'\Ud I'\\.:Il\ I'\IGIIII \J'JC\;IIIUI I'\IGIIII I.lGlG) Ur‘:)

/ALARM _ENABLED=TRUE && Alarm_Sequence=TRUE &&

AIarm_Count Alarm_Limit

=>

FSPMS_Alarm_Notification.cnf(-)(AREP, Alarm_Type, Slot_Number, Seq_Nr,
Status=Limit_Expired)
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# Current Event Next State
State /ICondition
=>Action
27 |W-DIA- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
UPD Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED
/ALARM_ENABLED=TRUE && Alarm_Sequence=TRUE &&
Alarm_Count<Alarm_Limit
&&
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]=not_pending
=>
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=pending
Outstanding_Alarm_TABLE.Alarm_Type[Acls(Alarm_Type),Seq_Nr]:=Alarm_Type
Alarm_Count:=Alarm_Count+1
Ext_Diag_Flag:=L_Ext_Diag_Flag
EXT_Diag_Overilow:=L_EXI_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer, Alarm(Slot_Number,Alarm_Type, Seq_Nr,
Add_Ack, Alarm_Specifier, Alarm_Data))
Act_Ref:= Act_Ref + 1
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag;
Reference:= Act_Ref)
FSPMS_Alarm_Notification.cnf(+)(AREP,Alarm_Type, Slot_Number, Seq_N¥)
28 | WLDIA- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-DIA-
UpD Add_Ack, Alarm_Specifier, Alarm_Data) UPp
/ALARM_ENABLED=TRUE && Alarm_Sequence=TRUE &&
Alarm_Count<Alarm_Limit
&& Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]= pending
=>
FSPMS_Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number, Seq_Nr,
Status=Sequence_Nr_Pending)
29 | WLDIA- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-DIA-
UpD Add_Ack, Alarm_Specifier, Alarm_Data) UPp
/ALARM_ENABLED=TRUE && Alarm_Sequence=FALSE
&& Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]= pending
=>
FSPMS_Alarm_Notification.cnf(-)(AREPyAlarm_Type, Slot_Number, Seq_Nr,
Status=Sequence_Nr_Pending)
30 | WLDIA- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
UpD Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED
/ALARM_ENABLED=TRUE(&& Alarm_Sequence=FALSE
&& Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]=
not_pending
=>
Outstanding_Alarm~TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=pending
Outstanding_Alarm_TABLE.Alarm_Type[Acls(Alarm_Type),Seq_Nr]:=Alarm_Type
Ext_Diag_FElag:i=L_Ext_Diag_Flag
Ext_Diag \Oyerflow:=L_Ext_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer, Alarm(Slot_Number,Alarm_Type, Seq_Nr,
Add_Ack, Alarm_Specifier, Alarm_Data))
Act ‘Ref:= Act_Ref + 1
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)
FSPMS_Alarm_Notification.cnf(+)(AREP,Alarm_Type, Slot_Number, Seq_Nr)
31 [WIDIA, FSPMS_Set_Slave_Diag.req(AREP,Ext_Diag_Flag, Ext_Diag) W-DIA-
URB = URD
if (PrmCmdAck in Ext_Diag or Stored_PrmCmdAck != NULL )
Stored_PrmCmdAck:= PrmCmdAck, Ext_Diag.Red_Status:= PrmCmdAck endif
L_Ext_Diag_Flag:= Ext_Diag_Flag
L_Ext_Diag_Overflow:= Ext_Diag_Overflow
Local_Diag_Buffer:= Ext_Diag
Act_Ref:= Act_Ref + 1
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)
FSPMS_Set_Slave_Diag.cnf(AREP)
32 [W-DIA- MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr) W-DIA-
UPD /Alarm_Sequence=TRUE && UPD

Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]=pending
=>

Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=
not_pending

Alarm_Count:=Alarm_Count-1

FSPMS_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)

MSAC1S_Alarm Ack.rsp(+) ( Slot Number, Alarm Type, Seq Nr )



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

-120 - IEC 61158-6-3:2019 © IEC 2019

# Current Event Next State
State /ICondition
=>Action
33 |W-DIA- MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr) W-DIA-
UPD /Alarm_Sequence=FALSE && UPD
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr] =pending
=>
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=
not_pending
FSPMS_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)
MSAC1S_Alarm Ack.rsp(+) ( Slot Number, Alarm Type, Seq Nr )
34 |W-DIA- MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr) RESET-P-
UPD /Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr] LEAVE
IIUt_'JUIId;IIs
=>
Index:= Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
MSCY1S_Abort.req
FSPMS_Abort.ind(AREP)
35 | WEDIA- MSCY1S_Set_Slave_Diag.cnf(-) (Reference) W-RESET
U¥D =>
R_Cnt:=0
FSPMS DP Slave Fault.ind
DMPMS_Reset.req
MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req
36 | WEDIA- MSCY1S_Set_Slave_Diag.cnf(+) (Reference) W-DIA-
UpD /Reference < Act_Ref UPp
=>
ignore
37 | — —
38 [W|DIA- MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag) W-BTART
U¥D =>
MSCY1S_Abort.req
39 | WLDIA- MSCY1S_Stop.ind REBET-
U¥D => PENDING
Alarm_Count:=0
Index:= Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
40 |RESET- REBET-
PENDING |/Index.Seq_Nr <>'255 PENDING
=>
OutstandingsAlarm_TABLE.Alarm_Status[Index]:= not_pending
Alarm_Type= Outstanding_Alarm_TABLE.Alarm_Type[Acls(Alarm_Type),Seq_Nr]
Index:=(Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
FSPMS . Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number=0,
Index:Seq_Nr, Status=MSAL1S_Stopped)
41 |RESET- W-BTART
PENDING—}/Index.Seq_Nr = 255
=>
Reset_Req_Alarm_FIFO()
ESPMS DP Slave Stopped ind(AREP)
42 |RESET-P- RESET-P-
LEAVE /Index.Seq_Nr <> 255 LEAVE
=>
Outstanding Alarm_TABLE.Alarm_Status[Index]:= not_pending
Alarm_Type:= Outstanding_Alarm_TABLE.Alarm_Type[Acls(Alarm_Type),Seq_Nr]
Index:= Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
FSPMS_Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number=0,
Index.Seq_Nr, Status=Stopped)
43 |RESET-P- W-START
LEAVE /Index.Seq_Nr = 255

=>

Reset_Req_Alarm_FIFO()
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# Current Event Next State
State /ICondition
=>Action
44 | W- FSPMS_Abort.req(AREP) W-START
FETCHED |/AREP.AR_Type=MS0 && Alarm_Sequence=TRUE && Alarm_Count=0
=>
Stored_Diag:=False
Ext_Diag_Flag:=L_Ext_Diag_Flag
Ext_Diag_Overflow:=L_Ext_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer)Act_Ref:= Act_Ref + 1
CurrentBufferAREP].Empty:=TRUE
LR_State[AREP]:=W-LR-IND
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)
MSCTYTS_Abort.req
45 |W FSPMS_Abort.req(AREP) REBET-P-
FETCHED |/AREP.AR_Type=MSO0 && Alarm_Sequence=FALSE || Alarm_Count<>0 LEAVE
=>
Stored_Diag:=False
Ext_Diag_Flag:=L_Ext_Diag_Flag
Ext_Diag_Overflow:=L_Ext_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer)
Index:= Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
Act_Ref:= Act_Ref + 1
CurrentBuffer[AREP].Empty:=TRUE
LR_State[AREP]:=W-LR-IND
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag, Ovefrflow, Ext_Diag,
Reference:= Act_Ref)
MSCY1S_Abort.req
46 |W FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
FETCHED |Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED
/ALARM_ENABLED=FALSE
=>
FSPMS_Alarm_Notification.cnf(-)(AREP;Alarm_Type, Slot_Number, Seq_Nr,
Status=Not_Enabled)
47 |W FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
FETCHED |Add_Ack, Alarm_Specifier, Alarfd Data) FETCHED
/ALARM_ENABLED=TRUE &&Alarm_Sequence=TRUE &&
Alarm_Count=Alarm_Limit
=>
FSPMS_Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number, Seq_Nr,
Status=Limit_Expjred)
48 |W FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
FETCHED |Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED
/ALARM_ENABLED=TRUE && Alarm_Sequence=TRUE &&
Alarm_Count<Alarm_Limit
&&
Outstanding_Alarm_TABLE.Alarm_Status[AclsAlarm_Type),Seq_Nr]=not_pending
=
Qutstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=pending
Alarm_Count:=Alarm_Count+1
Store_to_Req_Alarm_FIFO(Alarm(Slot_Number, Alarm_Type, Seq_Nr, Add_Ack,
Alarm_Specifier, Alarm_Data))
ESDMS Alarm Naotification onfaNVADED Alarm Tana Clat Nigabhor oo N
- — N N ANMEAY ’ — ' JF — ’ M 7
49 |W- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
FETCHED |Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED
/ALARM_ENABLED=TRUE && Alarm_Sequence=TRUE &&
Alarm_Count<Alarm_Limit&&
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]= pending
=>
FSPMS_Alarm_Notification.cnf(-)(AREP,Alarm_Type, Slot_Number, Seq_Nr,
Status=Sequence_Nr_Pending)
50 |W- FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr, W-
FETCHED |Add_Ack, Alarm_Specifier, Alarm_Data) FETCHED

/ALARM_ENABLED=TRUE && Alarm_Sequence=FALSE

&& Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]= pending
=>

FSPMS_Alarm_Notification.cnf(-)(AREP, Alarm_Type, Slot_Number, Seq_Nr,
Status=Sequence_Nr_Pending)
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Current
State

Event
ICondition
=>Action

Next State

51

W-
FETCHED

FSPMS_Alarm_Notification.req(AREP, Slot_Number, Alarm_Type, Seq_Nr,
Add_Ack, Alarm_Specifier, Alarm_Data)

/ALARM_ENABLED=TRUE && Alarm_Sequence=FALSE

&& Outstanding_Alarm_TABLE.Alarm_Status[AclsL(Alarm_Type),Seq_Nr]=
not_pending

=>

Outstanding_Alarm_TABLE.Alarm_Status[AcIsL(Alarm_Type),Seq_Nr]:= pending
Outstanding_Alarm_TABLE.Alarm_Type[Acls(Alarm_Type),Seq_Nr]:= Alarm_Type
Store_to_Req_Alarm_FIFO(Alarm(Slot_Number, Alarm_Type, Seq_Nr, Add_Ack,
Alarm_Specifier, Alarm_Data))
FSPMS_Alarm_Notification.cnf(+)(AREP,Alarm_Type, Slot_Number, Seq_Nr)

W-

FETCHED

52

FETCHED

FSPMS_Set_Slave_Diag.req(AREP,Ext_Diag_Flag, Ext_Diag)

=>

if (PrmCmdAck in Ext_Diag or Stored_PrmCmdAck != NULL )
Stored_PrmCmdAck:= PrmCmdAck, Ext_Diag.Red_Status:= PrmCmdAck endif
Stored_Diag:= True

L_Ext_Diag_Flag:= Ext_Diag_Flag

L_Ext_Diag_Overflow:= Ext_Diag_Overflow

Local_Diag_Buffer:= Ext_Diag

FSPMS_Set_Slave_Diag.cnf(AREP)

W
FE

CHED

53

FETCHED

MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)
/Alarm_Sequence=TRUE

&& Outstanding_Alarm_TABLE.Alarm_Status[Acls (AlarmsTFype),Seq_Nr]=pending
=>
Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]:=not_pending
Alarm_Count:=Alarm_Count-1

FSPMS_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)

MSAC1S_Alarm Ack.rsp(+) ( Slot Number, Alarm Type, Seq Nr )

W-
FE

CHED

54

FETCHED

MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm Type, Seq_Nr)
/Alarm_Sequence=FALSE

&& Outstanding_Alarm_TABLE.AlarmStatus[Acls(Alarm_Type),Seq_Nr]=pending
=>
Outstanding_Alarm_TABLE.Alarm:Status[Acls(Alarm_Type),Seq_Nr]:=not_pending
FSPMS_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)

MSAC1S_Alarm Ack.rsp(+) (‘Slot Number, Alarm Type, Seq Nr )

FE

CHED

55

FETCHED

MSAC1S_Alarm_Ack.ind(Slot_Number, Alarm_Type, Seq_Nr)
/Outstanding_Alarm_TABLE.Alarm_Status[Acls(Alarm_Type),Seq_Nr]=not_pending
=>

Index:= Search_In_Qutstanding_Alarm_TABLE(Alarm_Status:=pending)
MSCY1S_Abart.req

FSPMS_Abertiind(AREP)

RE
LE

SET-P-
\VE

56

FETCHED

MSCY 18 _Set_Slave_Diag.cnf(-) (Reference)
=>

R_€ni:=0

FSPMS DP Slave Fault.ind
DMPMS_Reset.req

MSCY1S_Reset.req

MSAC1S_Reset.req

MSRM2S_Reset.req

z

RESET

57

W=
FETCHED

MSCYTS_Set_Slave_Diag.cni(+) (Reference)
/Reference < Act_Ref

=>

ignore

W-

FETCHED

58

W-
FETCHED

MSCY1S_Set_Slave_Diag.cnf(+) (Reference)
/Reference >= Act_Ref
=>

Stored_PrmCmdAck:= NULL

CHK-
TRANSMI

T

59

W-
FETCHED

MSCY1S_Start.ind(Enabled_Alarms, Alarm_Mode_Master, Diag_Flag)
=>

MSCY1S_Abort.req

W-START
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Current
State

Event
ICondition
=>Action

Next State

60

W-
FETCHED

MSCY1S_Stop.ind

/Alarm_Sequence=TRUE && Alarm_Count=0
=>

Stored_Diag:=False
Ext_Diag_Flag:=L_Ext_Diag_Flag
Ext_Diag_Overflow:=L_Ext_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer)

Act_Ref:= Act_Ref + 1
CurrentBuffer[AREP].Empty:=TRUE
LR_State[AREP]:=W-LR-IND
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,

W-START

Reference:= Act_Ref)
FSPMS_Stopped.ind(AREP)

61

FETCHED

MSCY1S_Stop.ind

/Alarm_Sequence=FALSE || Alarm_Count<>0

=>

Stored_Diag:=False

Alarm_Count:=0

Index:= Search_In_Outstanding_Alarm_TABLE(Alarm_Status:=pending)
Ext_Diag_Flag:=L_Ext_Diag_Flag
Ext_Diag_Overflow:=L_Ext_Diag_Overflow
Ext_Diag:=(Local_Diag_Buffer)

Act_Ref:= Act_Ref + 1

CurrentBufferAREP].Empty:=TRUE

LR_State[AREP]:=W-LR-IND
MSCY1S_Set_Slave_Diag.req(Ext_Diag_Flag, Ext_BDiag” Overflow, Ext_Diag,
Reference:= Act_Ref)

REBET-
PENDING

62

CHK-
TRANSMIT

/Req_Alarm_FIFO_state=empty &&Stored_Diag = FALSE

W-DIA-
UPp

63

CHK-
TRANSMIT

/Req_Alarm_FIFO_state=empty && Stored" Diag =

TRUE=>Stored_Diag:=FalseExt_Diagsklag:=L_Ext_Diag_FlagExt_Diag_Overflow:=

L_Ext_Diag_OverflowExt_Diag:=(Local: Diag_Buffer)Act_Ref:= Act_Ref +
1MSCY1S_Set_Slave_Diag.req(Ext:Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)

FETCHED

64

CHK-
TRANSMIT

/Req_Alarm_FIFO_state<>empty

=>

Alarm:=Load_from.Req_Alarm_FIFO()

Stored_Diag:=False

Ext_Diag_Flag:=L_Ext_Diag_Flag
Ext_Diag_Owerflow:=L_Ext_Diag_Overflow

Ext_Diag:=(khocal_Diag_Buffer, Alarm)

Act_Ref:=/Act_Ref + 1

MSCY.1S”Set_Slave_Diag.req(Ext_Diag_Flag, Ext_Diag_Overflow, Ext_Diag,
Reference:= Act_Ref)

W-
FETCHED

65

WIRESET

DMPMS_Reset.cnf
/R_Cnt<3

=>
R_Cnt:=R_Cnt+1

W-RESET

66

W-RESET

MSCYTS_Reset.cnt
/R_Cnt<3
=>

R_Cnt:=R_Cnt+1

W-RESET

67

W-RESET

MSAC1S_Reset.cnf
/R_Cnt<3

=>

R_Cnt:=R_Cnt+1

W-RESET

68

W-RESET

MSRM2S_Reset.cnf
/R_Cnt<3

=>

R_Cnt:=R_Cnt+1

W-RESET
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Current

State

Event
ICondition
=>Action

Next State

69

W-

RESET

DMPMS_Reset.cnf
/R_Cnt>=3

=>

if (FSPMS_User_Reset=True)
FSPMS_Reset DP Slave.cnf
endif

POWER-

70

W-

RESET

MSCY1S_Reset.cnf
/R_Cnt>=3
=>

if (FSPMS_User_Reset=True)

POWER-
ON

felal =Y W Fa Sl =) Py =i all £
o wro_N\eSeToT oraveTent

endif

71

W

RESET

MSAC1S_Reset.cnf
/R_Cnt>=3

=>

if (FSPMS_User_Reset=True)
FSPMS_Reset DP Slave.cnf
endif

POWER-
ON

72

W

RESET

MSRM2S_Reset.cnf
/R_Cnt>=3

=>

if (FSPMS_User_Reset=True)
FSPMS_Reset DP Slave.cnf
endif

POWER-

73

an

y state

DMPMS_SYCL_Clock_Value.ind (Clock Value Time,Event, Clock Value previous
TE, Clock Value Status, Receive Delay Time, Sf¢ ‘add Clk msg)

=>

FSPMS_SYCL_Clock_Value.ind (AREP, Clock Value Time Event, Clock Value
previous TE, Clock Value Status, Receive Délay Time, Src add Clk msg)

SAME

74

an

y state

DMPMS_Fault.ind

=>

R_Cnt:=0

FSPMS DP Slave Fault.ind
DMPMS_Reset.req
MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req

W-RESET

75

an

y state

MSAC1S_Fault.ind

=>

R_Cnt:=0
FSPMS,DP_Slave Fault.ind
DMPMS_Reset.req
MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req

z

RESET

76

an

y state

MSCY1S_Fault.ind
=>

R_Cnt:=0

EQRMG OO ol =

W-RESET

[P |
o Wo o oraveTautma

DMPMS_Reset.req

MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req

77

any state

MSRM2S_Fault.ind

=>

R_Cnt:=0

FSPMS DP Slave Fault.ind
DMPMS_Reset.req
MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req

W-RESET
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Current

State

Event
ICondition
=>Action

Next State

78

an

y state

FSPMS_Reset DP Slave .req
=>

R_Cnt:=0
FSPMS_User_Reset:=True
DMPMS_Reset.req
MSCY1S_Reset.req
MSAC1S_Reset.req
MSRM2S_Reset.req

W-RESET

79

W-
FETCHED

Set_ARL_Isochron_Mode.req(lsochron_Mode)
=>

W-

FETCHED

PR =Y B | lo A Aol £l
SCT_nC_rsSocnron_ivrotaeTChT

80

W
U

DIA-
PD

Set_ARL_Isochron_Mode.req(lsochron_Mode)
=>

Set_ARL_lIsochron_Mode.cnf(+)

W
upP

DIA-
D

81

w

START

Set_ARL_Isochron_Mode.req(lsochron_Mode)
=>

Status:= NO
Set_ARL_Isochron_Mode.cnf(-)(Status)

W-

BTART

82

tate

Load CRL DXB Linktable Entries.req(AREP, DXB-Linktable)
/valid Parameters

=>

Load CRL DXB Linktable Entries.cnf(+)

83

tate

Load CRL DXB Linktable Entries.req(AREP, DXB-Linktable)
/invalid Parameters

=>

Status:= NO

Load CRL DXB Linktable Entries.cnf(-) (Status)

84

tate

FSPMS DLL Init DP Slave.req ( Bus Para )
=>
DMPMS_Sinit_DLL.req ( Bus_Para )

SA

ME

85

tate

FSPMS_SInit MS0.req ( AREP)
=>
MSCY1S_SInit MSO0.req ( )

SA

ME

86

tate

FSPMS_SInit MS2.req ()
=>
MSRM2S_SInit MS2'req ( )

SA

ME

87

tate

FSPMS_Abortireq ( AREP, Subnet, Instance, Reason Code )
/AREP.AR~Type=MS2

=>

CurrentBufferflAREP].Empty:=TRUE

LR «State[AREP]:=W-LR-IND

MSAC2S_Abort.req ( Subnet, Instance, Reason Code )

SA

ME

88

tate

ESPMS_DP Slave Application Ready.req ( AREP )
/AREP.AR_Type=MS0
=>

MSCY1S_Application Ready.req ( )

SA

ME

89

t-state

FSPMS_Check User Prm Result.req ( AREP, Prm_OK)
/AREP.AR_Type=MSO0

=>

MSCY1S_Check User Prm Result.req ( Prm_OK))

SAME

90

t-state

FSPMS_Check Cfg Result.req ( AREP, Cfg_OK, Input Data Len, Output Data Len )
/AREP.AR_Type=MS0

=>

MSCY1S_Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )

SAME

91

t-state

FSPMS_Set Cfg.req ( AREP, Cfg Data )
/AREP.AR_Type=MS0
=>

MSCY1S_Set Cfg.req ( Cfg Data )

SAME

92

t-state

FSPMS_Set Input.req ( AREP, Input Data )
/AREP.AR_Type=MS0

=>

MSCY1S_Set Input.req ( Input Data )

SAME
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Current
State

Event
ICondition
=>Action

Next State

93

t-state

FSPMS_Get Output.req ( AREP )
/AREP.AR_Type=MS0
=>

MSCY1S_Get Output.req ( )

SAME

94

t-state

FSPMS_Initiate.rsp(+) ( AREP, Max Len Data Unit, Features Supported, Profile
Features Supported, Profile Ident Number, Add Addr Param )
/AREP.AR_Type=MS1

=>

MSAC2S_Initiate.rsp(+) ( Res SAP, Max Len Data Unit, Features Supported,
Profile Features Supported, Profile Ident Number, Add Addr Param )

SAME

95

t-qtate

FSPMS_Initiate.rsp(-) ( AREP, Error Decode, Error Code 1 Error Code 2)
/AREP.AR_Type=MS2

=>

MSAC2S_Initiate.rsp(-) ( Res SAP, Error Decode, Error Code 1 Error Code 2)

SAME

96

t-dtate

FSPMS_Read.rsp(+) ( AREP, Length, Data )
/AREP.AR_Type=MS1
=>

MSAC1S_Read.rsp(+) ( Length, Data )

SAME

97

t-qtate

FSPMS_Read.rsp(+) ( AREP, Length, Data )
/AREP.AR_Type=MS2

=>

MSAC2S_Read.rsp(+) ( Length, Data )

SAME

98

t-dtate

FSPMS_Read.rsp(-) ( AREP, Error Decode, Error Code-1 Error Code 2 )
/AREP.AR_Type=MS1
=>

MSAC1S_Read.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )

SAME

99

t-qtate

FSPMS_Read.rsp(-) ( AREP, Error DecodéyError Code 1 Error Code 2 )
/AREP.AR_Type=MS2

=>

MSAC2S_Read.rsp(-) ( Error Decodey Error Code 1 Error Code 2 )

SAME

100

t-qtate

FSPMS_Write.rsp(+) ( AREP, Length )
/AREP.AR_Type=MS1
=>

MSAC1S_Write.rsp(+) ( Length )

SAME

101

t-dtate

FSPMS_Write.rsp(+)*("*AREP, Length )
/AREP.AR_Type=MS2
=>

MSAC2S_Write.rsp(+) ( Length )

SAME

102

t-qtate

FSPMS Write.rsp(-) ( AREP, Error Decode, Error Code 1 Error Code 2 )
/AREP.AR_Type=MS1
=>

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )

SAME

103

t-dtate

ESPMS_Write.rsp(-) ( AREP, Error Decode, Error Code 1 Error Code 2 )
/AREP.AR_Type=MS2
=>

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )

SAME

104

t-state

FSPMS_Data Transport.rsp(+) ( AREP, Length, Data )
/AREP.AR_Type=MS2
=>

MSAC2S_Data Transport.rsp(+) ( Res SAP, Length, Data )

SAME

105

t-state

FSPMS_Data Transport.rsp(-) ( AREP, Error Decode, Error Code 1 Error Code 2 )
/AREP.AR_Type=MS2

=>

MSAC2S_Data Transport.rsp(-) ( Res SAP, Error Decode, Error Code 1 Error
Code 2)

SAME

106

t-state

FSPMS_Alarm Ack.rsp(+) ( AREP, Slot Number, Alarm Type, Seq Nr )
/AREP.AR_Type=MS1

=>

SAME

107

t-state

FSPMS_Alarm Ack.rsp(-) ( AREP, Slot Number, Alarm Type, Seq Nr)
/AREP.AR_Type=MS1

=>

SAME
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108

t-state

DMPMS_SiInit DLL.cnf ()
=>

FSPMS DLL Init DP Slave.cnf ( )

SAME

109

t-state

MSCY1S_SInit MSO0.cnf ( )

=>

AREP=MS0-AR

FSPMS_SInit MS0.cnf ( AREP )

SAME

110

t-state

MSRM2S_SInit MS2.cnf ( )
=>
FQPI\/IQ_QInit MS2 cnf ()

SAME

111

t-qtate

MSCY1S_Check User Prm Result.cnf(+) ( )

=>

AREP=MSO0-AR

FSPMS_Check User Prm Result.cnf(+) ( AREP )

SAME

112

t-dtate

MSCY1S_Check User Prm Result.cnf(-) ( Status )

=>

AREP=MS0-AR

FSPMS_Check User Prm Result.cnf(-) ( AREP, Status )

SAME

113

t-qtate

MSCY1S_Check Cfg Result.cnf(+) ( )
=>

AREP=MS0-AR

FSPMS_Check Cfg Result.cnf(+) ( AREP )

SAME

114

t-dtate

MSCY1S_Check Cfg Result.cnf(-) ( Status )

=>

AREP=MS0-AR

FSPMS_Check Cfg Result.cnf(-) ( AREP, Status )

SAME

115

t-qtate

MSCY1S_Set Cfg.cnf(+) ()

=>

AREP=MS0-AR

FSPMS_Set Cfg.cnf(+) ( AREP )

SAME

116

t-dtate

MSCY1S_Set Cfg.cnf(-) ( )
=>

AREP=MS0-AR

FSPMS_Set Cfg.cnf(-)(VAREP )

SAME

117

t-dtate

MSCY1S_Set InpGtionf(+) ( )
=>

AREP=MS0-AR

FSPMS_Sef Input.cnf(+) ( AREP )

SAME

118

t-qtate

MSCY1S) Set Input.cnf(-) ( )

=>

ARER=MS0-AR

FSPMS_Set Input.cnf(-) ( AREP )

SAME

119

t-dtate

MSCY 1S_Get Output.cnf(+) ( Output Data, Clear Flag, New Flag )

=>

AREP=MS0-AR

CQDI\/IQ_Pnf ﬁufpuf nhf{-l-) ( ADCD‘ ﬁufpuf nafa’ Clear I:Igg‘ NawL Clag )

SAME

120

t-state

MSCY1S_Get Output.cnf(-) ( )

=>

AREP=MS0-AR

FSPMS_Get Output.cnf(-) ( AREP )

SAME

121

t-state

MSCY1S_Set Slave Add.ind ( New Slave Add, Ident Number, No Add Chg, Rem
Slave Data )

=>

AREP=MSO0-AR

FSPMS_Set Slave Add.ind ( AREP, New Slave Add, Ident Number, No Add Chg,
Rem Slave Data )

SAME

122

t-state

MSCY1S_Check User Prm.ind ( User Prm Data )

=>

AREP=MSO0-AR

FSPMS_Check User Prm.ind ( AREP, User Prm Data )

SAME
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Next State

123

t-state

MSCY1S_Check Cfg.ind ( Check Cfg Mode, Cfg Data )

=>

AREP=MS0-AR

FSPMS_Check Cfg.ind ( AREP, Check Cfg Mode, Cfg Data )

SAME

124

t-state

MSCY1S_New Output.ind ( Clear Flag )

=>

AREP=MSO0-AR

FSPMS_New Output.ind ( AREP, Clear Flag )

SAME

125

t-state

MSCY1S_Global Control.ind ( Clear Command, Sync Command, Freeze
Command_ Group Select )

SAME

=>

AREP=MSO0-AR

FSPMS_Global Control.ind ( AREP, Clear Command, Sync Command, Freeze
Command, Group Select )

126

t-dtate

MSAC2S_Initiate.ind ( Res SAP, Features Supported, Profile Features Suppofted,
Profile Ident Number, Add Addr Param )

/SetContext(Res_SAP, Service)=TRUE

=>

FSPMS_Initiate.ind ( AREP, Features Supported, Profile Features ‘Supported,
Profile Ident Number, Add Addr Param )

SAME

127

t-dtate

MSAC2S_Abort.ind ( Res SAP, Locally Generated, Subnet instance, Reason
Code, Additional Detail)

/SetContext(Res_SAP, Service)=TRUE

=>

CurrentBufferfAREP].Empty:=TRUE

LR_State[AREP]:=W-LR-IND

FSPMS_Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code,
Additional Detail)

SAME

128

t-dtate

MSAC2S_Read.ind ( Res SAP, Slot Number, Index, Length )
/SetContext(Res_SAP, Service)=TRUE &&

Index<>255

=>

FSPMS_Read.ind ( AREP, Slot\Number, Index, Length )

SAME

129

t-qtate

MSAC1S_Read.ind ( Res.SAP, Slot Number, Index, Length )
/SetContext(Res_SAPS8ervice)=TRUE &&

Index<>255

=>

FSPMS_Read.ind (*AREP, Slot Number, Index, Length )

SAME

130

t-qtate

MSAC2S_Wsite.ind ( Res SAP, Slot Number, Index, Length, Data )
/SetContext(Res_SAP, Service)=TRUE &&

Index<%255

=>

FSPMS_Write.ind ( AREP, Slot Number, Index, Length, Data )

SAME

131

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/SetContext(Res_SAP, Service)=TRUE &&Index<>255
=>

FSPMS_Write.ind ( AREP, Slot Number, Index, Length, Data )

SAME

132

t-state

MSAC2S_Data Transport.ind ( Res SAP, Slot Number, Index, Length, Data )
/SetContext(Res_SAP, Service)=TRUE
=>

FSPMS_Data Transport.ind ( AREP, Slot Number, Index, Length, Data )

SAME

133

t-state

FSPMS_Get_Publisher_Data.req ( AREP, CREP )
/AREP.AR_Type=MSO0

=>

Rem_Add=CREP.Rem_Add
SSCY1S_Get_Publisher_Data.req (Rem_Add)

SAME

134

t-state

FSPMS_Start_Subscriber.req ( AREP, CREP )
/AREP.AR_Type=MSO0

=>

Rem_Add=CREP.Rem_Add
SSCY1S_Start_Subscriber.req (Rem_Add)

SAME
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135

t-state

FSPMS_Stop_Subscriber.req ( AREP, CREP )
/AREP.AR_Type=MS0

=>

Rem_Add=CREP.Rem_Add
SSCY1S_Stop_Subscriber.req (Rem_Add)

SAME

136

t-state

FSPMS_Check_Ext_User_Prm_Result.req ( AREP, Ext_Prm_OK)
/AREP.AR_Type=MS0
=>

MSCY1S_Check_Ext_User_Prm_Result.req (Ext_Prm_OK)

SAME

137

t-state

SSCY1S Get Publisher Data cnf(+) (Rem Add _Data_New Flag)

SA

/SetContext(Rem_Add, §ervice)=TRUE
=>

FSPMS_Get_Publisher_Data.cnf(+) (AREP, CREP, Data, New_Flag)

138

t-qtate

SSCY1S_Get_Publisher_Data.cnf(-) (Rem_Add)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMS_Get_Publisher_Data.cnf(-) (AREP, CREP)

SA

ME

139

t-dtate

SSCY1S_Start_Subscriber.cnf(+) (Rem_Add)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMS_Start_Subscriber.cnf(+) (AREP, CREP)

SA

ME

140

t-qtate

SSCY1S_Start_Subscriber.cnf(-) (Rem_Add)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMS_Start_Subscriber.cnf(-) (AREP, CREP)

SA

ME

141

t-dtate

SSCY1S_Stop_Subscriber.cnf(+) (Rem_Add)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMS_Stop_Subscriber.cnf(+) (AREPyCREP)

SA

142

t-qtate

SSCY1S_Stop_Subscriber.cnf(-) (Rem_Add)
/SetContext(Rem_Add, Service)ZTRUE
=>

FSPMS_Stop_Subscriber.anf(-) (AREP, CREP)

SA

ME

143

t-dtate

SSCY1S_New_Publisher-Data.ind (Rem_Add)
/SetContext(Rem_Add-Service)=TRUE
=>

FSPMS_New_Publisher_Data.ind(AREP, CREP)

SA

ME

144

t-dtate

SSCY1S_Publisher_Active.ind (Rem_Add, Status)
/SetContext(Rem_Add, Service)=TRUE
=>

FSRMS *Publisher_Active.ind(AREP, CREP, Status)

SA

ME

145

t-qtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
[UR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.IL.Extended_Function_Num=lInitiate_Load)

SA

ME

CurrentBufferfAREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Current Load Type[AREP]:=Data.w.IL.Load_Type

LR Index:=Data.w.IL.LR_Index

Load Type:=Data.w.IL.Load_Type

Load Image Size:=Data.w.IL.Load_Image_Size

User Specific:=Data.w.IL.User_Specific

Intersegment Request Timeout:=Data.w.IL.Intersegment_Request_Timeout
FSPMS_Initiate_Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image
Size, Intersegment Request Timeout, User Specific )
LR_State[AREP]:=W-LR-RES
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State /ICondition
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146 |t-state MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data ) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && Length >= 4) &&
(Data.w.IL.Extended_Function_Num=lInitiate_Load)
=>
CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length
Current Load Type[AREP]:=Data.w.IL.Load_Type
LR Index:=Data.w.IL.LR_Index
Load Type:=Data.w.IL.Load_Type
Coad Image Size:=Data.w.IL.Coad_Image_sSize
User Specific:=Data.w.IL.User_Specific
Intersegment Request Timeout:=Data.w.IL.Intersegment_Request_Timeout
FSPMS_Initiate_Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image
Size, Intersegment Request Timeout, User Specific )
LR_State[AREP]:=W-LR-RES

147 |t-qtate MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data ) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && Length >= 4) &&
(Data.w.IL.Extended_Function_Num=Initiate_Load)
=>
CurrentBufferfAREP].Empty:=TRUE
CurrentBufferfAREP].WriteLength:=Length
CurrentLoadType[AREP]:=Data.w.IL.Load_Type
CurrentLRIndex[AREP]:=Data.w.IL.LR_Index
LR Index:=Data.w.IL.LR_Index
Load Type:=Data.w.IL.Load_Type
Load Image Size:=Data.w.IL.Load_Image_ Size
User Specific:=Data.w.IL.User_Specific
Intersegment Request Timeout:=Data.widl..Intersegment_Request_Timeout
FSPMS_Initiate_Load.ind ( AREP, Slot.Number, LR Index, Load Type, Load Image
Size, Intersegment Request Timeout, User Specific )
LR_State[AREP]:=W-LR-RES

148 | t-qtate FSPMS_Initiate_Load.rsp(+) ("AREP, Actual LR Size, Max Response Delay, Max SAME
Segment Length, User Specific )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS4
=>
CurrentBufferfAREP].LR:=TRUE
CurrentBufferfAREP].Empty:=FALSE
CurrentBufferfAREP].data.r.IL.Actual_LR_Size:=Actual LR Size
CurrentBuffer[AREP].data.r.IL.Max_Response_Delay:=Max Response Delay
CurrentBuffer[AREP].data.r.IL.Max_Segment_Length:=Max Segment Length
CurrentBuffer[AREP].data.r.IL.User_Specific:=User Specific
MSAC1S_Write.rsp(+) ( Length )
LR* State[AREP]:=W-LR-IND

149 | t-qtate FSPMS_Initiate_Load.rsp(+) ( AREP, Actual LR Size, Max Response Delay, Max SAME
Segment Length, User Specific )
/LR_State[AREP]==W-LR-RES

SAREPAR_TYpEe=MS2
=>

CurrentBuffer[AREP].LR:=TRUE

CurrentBuffer[AREP].Empty:=FALSE
CurrentBuffer[AREP].data.r.IL.Actual_LR_Size:=Actual LR Size
CurrentBuffer[AREP].data.r.IL.Max_Response_Delay:=Max Response Delay
CurrentBufferfAREP].data.r.IL.Max_Segment_Length:=Max Segment Length
CurrentBuffer[AREP].data.r.IL.User_Specific:=User Specific
MSAC2S_Write.rsp(+) ( Length )

LR_State[AREP]:=W-LR-IND
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150

t-state

MSAC1S_Read.ind ( Res SAP, Slot Number, Index, Length )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && CurrentBufferfAREP].Empty=FALSE &&
CurrentBufferlAREP].LR=FALSE )

=>

Data:=CurrentBuffer[AREP].data
Length:=sizeof(CurrentBuffer[AREP].data)
MSAC1S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND

SAME

151

t-gtate

WIOoMO I\J_I\UGU.III\J \ MNTO UM, JIUL
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && CurrentBufferlAREP].Empty=FALSE &&
CurrentBufferfAREP].LR=TRUE )

=>

CurrentBuffer[AREP].Empty:=TRUE
Data:=CurrentBufferf[AREP].data
Length:=sizeof(CurrentBufferfAREP].data)
MSAC1S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND

4o
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152

t-qtate

MSAC2S_Read.ind ( Res SAP, Slot Number, Index, Length/)
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && CurrentBufferfAREP].Empty=FALSE &&
CurrentBufferfAREP].LR=FALSE )

=>

Data:=CurrentBuffer[AREP].data
Length:=sizeof(CurrentBuffer[AREP].data)
MSAC2S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND

SAME

153

t-qtate

MSAC2S_Read.ind ( Res SAP, Slot Number, Index, Length )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=sTRUE &&
(Index=255 && CurrentBufferfAREP].Empty=FALSE &&
CurrentBufferAREP].LR=TRUE )

=>

CurrentBuffer[AREP].Empty:=TRUE
Data:=CurrentBufferfAREP].data
Length:=sizeof(CurrentBuffer[AREP].data)
MSAC2S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND

SAME

154

t-qtate

FSPMS( Initiate_Load.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=

CurrentBufferAREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

SAME

MSACAS \Weita ronl \ (( Erear Nocaoda Erear Ooda 4 Erear Coda 2 )
e LAYEAR ’ 7

LR_State[AREP]:=W-LR-IND

155

t-state

FSPMS_Initiate_Load.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME
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156 |t-state MSAC1S_Read.ind ( Res SAP, Slot Number, Index, Length ) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE
&&(Index=255 && CurrentBuffer[AREP].Empty=TRUE &&
CurrentBufferfAREP].LR=TRUE )
=>
LR Index:=CurrentLRIndex[AREP]
Segment Length:=Length
FSPMS_Pull_Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
LR_State[AREP]:=W-LR-RES
157 |t-dtate MSAC1S_Read.ind ( Res SAP, Slot Number, Index, Length ) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && CurrentBufferfAREP].Empty=TRUE &&
CurrentBufferlAREP].LR=FALSE )
=>
Error Decode:=DPV1
Error Code 1:=state conflict
Error Code 2:=0
MSAC1S_Read.rsp(-) ( Error Decode, Error Code 1 Error Code 2-)
LR_State[AREP]:=W-LR-RES
158 | t-qtate MSAC2S_Read.ind ( Res SAP, Slot Number, Index, Length.) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && CurrentBufferfAREP].Empty=TRUE &&
CurrentBufferfAREP].LR=TRUE )
=>
LR Index:=CurrentLRIndex[AREP]
Segment Length:=Length
FSPMS_Pull_Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
LR_State[AREP]:=W-LR-RES
159 | t-qtate MSAC2S_Read.ind ( Res SAP, Slaf\Number, Index, Length ) SAME
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && CurrentBufferf]AREP].Empty=TRUE &&
CurrentBufferAREP].LR=FALSE )
=>
Error Decode:=DPVA
Error Code 1:=state jconflict
Error Code 2:=0
MSAC2S_Read\rsp(-) ( Error Decode, Error Code 1 Error Code 2)
LR_State[AREP]:=W-LR-RES
160 | t-qtate FSPMS~Pull_Segment.rsp(+) ( AREP, Segment Length, Segment Number, More SAME
Follews, Data )
/ER=State[AREP]==W-LR-RES
&AREP.AR_Type=MS1
=>
Data.PULL.Extended_Function_Num=Pull
Data.PULL.Sequence Number:=Segment Number
Data.PULL.Options.More Follows:=More Follows
Data.PULL.Region Data:= Data
Length:=6+Segment Length
MSAC1S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND
161 |t-state FSPMS_Pull_Segment.rsp(+) ( AREP, Segment Length, Segment Number, More SAME

Follows, Data )

/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>

Data.PULL.Extended_Function_Num=Pull
Data.PULL.Sequence Number:=Segment Number
Data.PULL.Options.More Follows:=More Follows
Data.PULL.Region Data:= Data
Length:=6+Segment Length
MSAC2S_Read.rsp(+) ( Length, Data )
LR_State[AREP]:=W-LR-IND
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162

t-state

FSPMS_Pull Segment.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferf[AREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Read.rsp(-) ( Error Decode, Error Code 1 Error Code 2)
LR_State[AREP]:=W-LR-IND

SAME

163

t-gtate
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/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Read.rsp(-) ( Error Decode, Error Code 1 Error Code 2)
LR_State[AREP]:=W-LR-IND

= Ooala)
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164

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data“)
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.PUSH.Extended_Function_Num=Push)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferfAREP].WriteLength:=Length

LR Index:=Data.PUSH.LR_Index

Segment Length:=Length

Segment Number:=Data.PUSH.Segment>Number

More Follows:=Data.PUSH.More_Follgws

Data:=Data.PUSH.data

FSPMS_Push_Segment.ind ( ARER, Slot Number, LR Index, Segment Length,
Segment Number, More Follows;-Data )
LR_State[AREP]:=W-LR-RES

SAME

165

t-qtate

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W¢LR-IND

&SetContext(Res /SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.PUSH.Extended_Function_Num=Push)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

LR Index:=Data.PUSH.LR_Index

Segment Length:=Length

Segment Number:=Data.PUSH.Segment_Number

More Follows:=Data.PUSH.More_Follows

Data:=Data.PUSH.data

FSPMS_Push_Segment.ind ( AREP, Slot Number, LR Index, Segment Length,
Segment Number, More Follows, Data )

SAME

CRSEE[AREPT=W-CR-RES

166

t-state

FSPMS_Push_Segment.rsp(+) ( AREP)
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME

167

t-state

FSPMS_Push_Segment.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME
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168

t-state

FSPMS_Push_Segment.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferf[AREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

169
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/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
CurrentBuffer[AREP].Empty:=TRUE
Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0
MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

170

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data“)
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.TL.Extended_Function_Num=Terminate_Load)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferfAREP].WriteLength:=Length

LR Index:=Data.w.TL.LR_Index

FSPMS_Terminate_Load.ind ( AREP, Slot<Number, LR Index )
LR_State[AREP]:=W-LR-RES

SAME

171

t-qtate

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)sTRUE &&

(Index=255 && Length >= 4) &&
(Data.w.TL.Extended_Function_Num=Terminate_Load)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferfAREP)\WriteLength:=Length

LR Index:=Data.w*FL.LR_Index

FSPMS_Terminate_Load.ind ( AREP, Slot Number, LR Index )
LR_State[AREP]:=W-LR-RES

SAME

172

t-qtate

FSPMS{ Tefminate_Load.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=

CurrentBufferf[AREP].LR:=FALSE
CurrentBuffer[AREP].Empty:=FALSE
CurrentBufferfAREP].data.r:=NIL
Length:=CurrentBuffer[AREP].WriteLength

SAME

MSACAS— W rito—tepltI{ Lt ornath-)
TR ALY
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LR_State[AREP]:=W-LR-IND

173

t-state

FSPMS_Terminate_Load.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>

CurrentBufferf[AREP].LR:=FALSE
CurrentBuffer[AREP].Empty:=FALSE
CurrentBufferfAREP].data.r:=NIL
Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME
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174

t-state

FSPMS_Terminate_Load.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferf[AREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

175

Eonn

t-gtate

£ orpla)
HToT—Cott™)

»
E

m
m

ol IVIU_I UIIIIIIIGLU_I—UGU.IDF\
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

176

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data“)
/LR_State[AREP]==W-LR-IND

&CurrentBufferAREP].LR:=FALSE &&SetContext(Res_SAP{ Service)=TRUE
&&(Index=255 && Length >= 4) &&(Data.w.CALL.Extended_Function_Num=CALL)
=>

CurrentBuffer[AREP].Empty:=TRUE

CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.w.CALL.FI_Index

Entity_Number:=Data.w.CALL. Entity_Numbeér

Execution Argument:=Data.w.CALL.Execution_Argument

FSPMS_Call.ind ( AREP, Slot NumbersEntity_Number, FI Index, Execution
Argument)

LR_State[AREP]:=W-LR-RES

SA

ME

177

t-qtate

MSAC1S_Write.ind ( Res SAP}, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&CurrentBufferlAREP].LR:=True &&
SetContext(Res_SAP,Service)=TRUE &&

(Index=255 && Length>= 4) &&
(Data.w.CALL.Extended_Function_Num=CALL)

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode*=DPV1

Error Code1:=state conflict

ErroreCode 2:=0

MSAETS_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
L'R”State[AREP]:=W-LR-IND

SA

ME

178

t-qtate

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&CurrentBufferAREP].LR:=FALSE &&

SetContext(Res SAP, Service)=TRUE &&

SA

ME

(Index=255 && Length >= 4) &&
(Data.w.CALL.Extended_Function_Num=CALL)
=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Entity_Number:=Data.w.CALL. Entity_Number

Fl Index:=Data.w.CALL.FI_Index

Execution Argument:=Data.w.CALL.Execution_Argument

FSPMS_Call.ind ( AREP, Slot Number, Entity Number, FI Index, Execution
Argument)

LR_State[AREP]:=W-LR-RES
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179

t-state

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND
&CurrentBuffer[AREP].LR:=True &&
SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && Length >= 4) &&
(Data.w.CALL.Extended_Function_Num=CALL)
=>

CurrentBufferAREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=state conflict

Error Code 2:=0

SAME

MSACTZS_Write.rsp(-) ( Erfor Decode, Efror Code 1 Erfor Code 2 )
LR_State[AREP]:=W-LR-IND

180

t-qtate

FSPMS_Call.rsp(+) ( AREP, Result Argument )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBuffer[AREP].Empty:=FALSE
CurrentBuffer[AREP].data.r.CALL.ResultArgument:=Result Argument
Length:=CurrentBuffer[AREP].WriteLength

MSAC1S_Write.rsp(+) ( Length )

LR_State[AREP]:=W-LR-IND

SAME

181

t-qtate

FSPMS_Call.rsp(+) ( AREP, Result Argument )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBuffer[AREP].Empty:=FALSE

CurrentBuffer[AREP].data.r. CALL.ResultArgument:=Result Argument
Length:=CurrentBuffer[AREP].WriteLength

MSAC2S_Write.rsp(+) ( Length )

LR_State[AREP]:=W-LR-IND

SAME

182

t-qtate

FSPMS_Call.rsp(-) ( AREP, Error Code)
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

Error Decode:=DPV1

Error Code 1:=Error Cade

Error Code 2:=0

MSAC1S_Write.rsp(*)\( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

183

t-qtate

FSPMS_Calkrsp(-) ( AREP, Error Code)
/LR_State[AREP]==W-LR-RES

&AREP(AR”Type=MS2

=>

CurrentBuffer[AREP].Empty:=TRUE

Erxfor Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

184

t-state

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Start)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.FIS.FI_Index

Execution Argument:=Data.FIS.Execution_Argument
FSPMS_Start.ind ( AREP, Slot Number, Fl Index, Execution Argument)
LR_State[AREP]:=W-LR-RES

SAME
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185

t-state

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Start)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.FIS.FI_Index

Execution Argument:=Data.FIS.Execution_Argument
FSPMS_Start.ind ( AREP, Slot Number, Fl Index, Execution Argument)

SAME

LR_State[AREP]:=W-LR-RES

186

t-dtate

FSPMS_Start.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME

187

t-qtate

FSPMS_Start.rsp(+) ( AREP )/LR_State[AREP]==W-LR-
RES&AREP.AR_Type=MS2=>Length:=CurrentBuffer[AREP].WriteLengthMSAC2S_
Write.rsp(+) ( Length )LR_State[AREP]:=W-LR-IND

SAME

188

t-qtate

FSPMS_Start.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decodey/Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

189

t-dtate

FSPMS_Start.rsp(-) ( AREP, Error, Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DP\V1

Error Code 1:=Error)Code

Error Code 2:=0

MSAC2S_Wikite:rsp(-) ( Error Decode, Error Code 1 Error Code 2)
LR_State[AREP]:=W-LR-IND

SAME

190

t-qtate

MSAC1S~/Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR«:State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Stop)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferlAREP].WriteLength:=Length

SAME

Fl Index:=Data.FIS.FI_Index
FSPMS_Stop.ind ( AREP, Slot Number, FI Index)
LR_State[AREP]:=W-LR-RES

191

t-state

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Stop)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.FIS.FI_Index

FSPMS_Stop.ind ( AREP, Slot Number, FI Index)
LR_State[AREP]:=W-LR-RES

SAME
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192

t-state

FSPMS_Stop.rsp(+) ( AREP)
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME

193

t-state

FSPMS_Stop.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

SAME

Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

194

t-dtate

FSPMS_Stop.rsp(-) ( AREP, Error Code )/LR_State[AREP]==W-LR-
RES&AREP.AR_Type=MS1=>CurrentBufferf AREP].Empty:=TRUEError
Decode:=DPV1Error Code 1:=Error CodeError Code 2:=0MSAC1S_Write.rsp(-)
( Error Decode, Error Code 1 Error Code 2 )LR_State[AREP]:=W-LR-IND

SA

ME

195

t-qtate

FSPMS_Stop.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBufferfAREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SA

ME

196

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_.Num=Resume)

=>

CurrentBufferfAREP].Empty:=TRUE
CurrentBufferfAREP].WritelLength:=Length

Fl Index:=Data.FIS.FlIndex

Execution Argument=Data.FIS.Execution_Argument
FSPMS_Resume.ind ( AREP, Slot Number, FI Index, Execution Argument)
LR_State[AREP]:=W-LR-RES

SA

ME

197

t-dtate

MSAC2S_Mrite.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Resume)

=>

CurrentBufferAREP].Empty:=TRUE
CurrentBufferfAREP].WriteLength:=Length

Fl Index:=Data.FIS.FI_Index

Execution Argument:=Data.FIS.Execution_Argument

SA

ME

FSPMS_Resume.ind ( AREP, Slot Number, FI Index, Execution Argument)
LR_State[AREP]:=W-LR-RES

198

t-state

FSPMS_Resume.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME

199

t-state

FSPMS_Resume.rsp(+) ( AREP )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME
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200

t-state

FSPMS_Resume.rsp(-) ( AREP, Error Code )
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferf[AREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

201

t-gtate

ol IVIU_I\UOUIIIU.IO'J\ ) \ AT T, LTTUT UUUU)
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

202

t-dtate

MSAC1S_Write.ind ( Res SAP, Slot Number, Index, Length, Data“)
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&
(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Function_Num=Reset)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferfAREP].WriteLength:=Length

Fl Index:=Data.FIS.FI_Index

FSPMS_Reset.ind ( AREP, Slot Number, ENndex )
LR_State[AREP]:=W-LR-RES

SAME

203

t-qtate

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Length, Data )
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)sTRUE &&
(Index=255 && Length >= 4) &&
(Data.FIS.Extended_Functioh_Num=Reset)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBufferfAREP)WriteLength:=Length

FI Index:=Data.FIS.FI_Index

FSPMS_Reset.ind ( AREP, Slot Number, Fl Index )
LR_State[AREP]:=W-LR-RES

SAME

204

t-qtate

FSPMS(_ Reset.rsp (+) ( AREP)
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=
Length:=CurrentBuffer[AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SAME

205

t-dtate

ESPMS_Reset.rsp (+) (AREP )

SAME

/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

206

t-state

FSPMS_Reset.rsp (-) ( AREP, Error Code)
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferAREP].Empty:=TRUE

Error Decode:=DPV1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME
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207

t-state

FSPMS_Reset.rsp (-) ( AREP, Error Code)
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS2

=>

CurrentBufferfAREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC2S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME

208

IR

t-gtate

WIOoMO I\J_VVIIlC.III\J \ MN\TO OMAT, OTUL
/LR_State[AREP]==W-LR-IND
&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.STATE.Extended_Function_Num=Get_State)

=>

CurrentBufferfAREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.w.STATE.FI_Index
FSPMS_Get_FI_State.ind ( AREP, Slot Number, Fl Index )
LR_State[AREP]:=W-LR-RES

A lo Laal 1 o
Nt Mo e X Tengt, oata)

209

t-qtate

MSAC2S_Write.ind ( Res SAP, Slot Number, Index, Lengthy Data )
/LR_State[AREP]==W-LR-IND

&SetContext(Res_SAP, Service)=TRUE &&

(Index=255 && Length >= 4) &&
(Data.w.STATE.Extended_Function_Num=Get_State)

=>

CurrentBuffer[AREP].Empty:=TRUE
CurrentBuffer[AREP].WriteLength:=Length

Fl Index:=Data.w.STATE.FI_Index
FSPMS_Get_FI_State.ind ( AREP, Slot ffumber, FI Index )
LR_State[AREP]:=W-LR-RES

SA

ME

210

t-dtate

FSPMS_Get_FI_State.rsp (+) ( AREP, FI State )
/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS1

=>

CurrentBuffer[AREP].Empty:=FALSE
CurrentBuffer[AREP].data.r.STATE.FI_State:=FI State
Length:=CurrentBufferf{ AREP].WriteLength
MSAC1S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SA

ME

211

t-dtate

FSPMS_Get) FI_State.rsp (+) ( AREP, FI State )
/LR_Stdte[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>

CurrentBufferfAREP].Empty:=FALSE
CurrentBuffer[AREP].data.r.STATE.FI_State:=FI State
Length:=CurrentBuffer[AREP].WriteLength
MSAC2S_Write.rsp(+) ( Length )
LR_State[AREP]:=W-LR-IND

SA

ME

212

t-state

FSPMS_Get_FI_State.rsp(-) ( AREP, Error Code)
/LR_State[AREP]==W-LR-RES

&AREP.AR_Type=MS1

=>

CurrentBufferf[AREP].Empty:=TRUE

Error Decode:=DPVA1

Error Code 1:=Error Code

Error Code 2:=0

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )
LR_State[AREP]:=W-LR-IND

SAME
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213 |t-state FSPMS_Get_FI_State.rsp(-) ( AREP, Error Code) SAME

/LR_State[AREP]==W-LR-RES
&AREP.AR_Type=MS2

=>
CurrentBuffer[AREP].Empty:=TRUE

Error Decode:=DPV1
Error Code 1:=Error Code
Error Code 2:=0

LR_State[AREP]:=W-LR-IND

MSAC1S_Write.rsp(-) ( Error Decode, Error Code 1 Error Code 2 )

8.1.4 Functions

Table $2 contains the functions used by the FSPMS, their arguments and their descriptions.

Table 52 — Functions used by the FSPMS

Function name

Description

SetContéxt(Rem_Add, Service)

This function checksdf,there exist an entry for the |nputs
Rem_Add resp. Res\SAP and invoked Service in the ARL
and related CRL of\the DP-slave.
A) If there exist an” entry
then it returns TRUE and sets the local context
accordingwto the current
CREP and AREP.
B) Otherwise it returns FALSE.

FILL(Oufstanding_Alarm_TABLE.Alarm_Status, State)

This function sets each entry of the two dimensiongl
Outstanding_Alarm_TABLE to the given initial valde of
State. Valid parameters for State are
pending/not_pending. The function has no return Value.

Search_|n_Outstanding_Alarm_TABLE(Alarm_Status)

This function scans each entry of the two dimensignal
Outstanding_Alarm_TABLE for a specific Alarm_Status.
The return value of this function is an index that refers to
an Alarm_Table entry that fulfills the Alarm_Status| criteria
pending/not_pending.

SReset_Req_Alarm_FIFO()

This function resets the FIFO for alarms not yet sent.
During this function all entries are cleared. The function
has no return value.

Store_T¢_Req_Alarm_FIFO¢Alarm)

By means of this function the Alarm is stored into fhe
Req_Alarm_FIFO. The function has no return valug.

Load_Frpm_Req_ATarm_FIFO ()

By means of this function one Alarm is read from the
Req_Alarm_FIFO. The return value is an Alarm.

Req_AIa[m_FIFO_state ()

This function checks the FIFO for alarms not yet sgnt. The
function has the return values empty/not empty.

Acls(Alarm_Type)

This function calculates the Alarm_Type related index as
return value as follows:

if (Alarm_Type = 1) return O

if (Alarm_Type = 2) return 1

if (Alarm_Type = 3) return 2

if (Alarm_Type = 4) return 3

if (Alarm_Type = 5) return 4

if (Alarm_Type = 6) return 5

if (Alarm_Type >= 32) && (Alarm_Type <= 126) return 6

IsDynamicAttributeLoadable(Attribute)

This function checks the ARL and CRL if the given
attribute is loadable in the current state.

For the attribute DXB-Linktable the function returns TRUE:
if all elements in the DXB-Linktable have a corresponding
attribute in the CRL and none of the corresponding
SSCY1S state machines is in the state RUN.
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Function name

Description

SetDynamicAtrribute(Attribute)

This function stores the given attribute in the ARL or CRL.
For the attribute DXB-Linktable each entry is stored at the
corresponding CRL attribute.

Macros

ALARM_ENABLED
(

((Alarm_Type=3 OR Alarm_Type=4) &&

Actiial_Enabted_Afarms[7]=TRUE)
OR| ((Alarm_Type=2) && Actual_Enabled_Alarms[6]=TRUE)
OR| ((Alarm_Type=1) && Actual_Enabled_Alarms[5]=TRUE)

OR| ((Alarm_Type>=32 && Alarm_Type<=126)
&&|Actual_Enabled_Alarms[4]=TRUE)

OR| ((Alarm_Type=5) && Actual_Enabled_Alarms[3]=TRUE)
OR| ((Alarm_Type=6) && Actual_Enabled_Alarms[2]=TRUE)

)
8.2 FSPMM1

8.2.1 Primitive definitions

8.2.1.1 Primitives exchanged between AP-Context and FSPMM1

Table $3 shows the service primitives including their associated parameters issued by the AP-

Context and received by the FSPMM1.

Table 53 — Primitives issued by AP-Context to FSPMM1

Associated

Primitive name Source Functions
parameters
Init DP| master Cl1.req AP-Context |Bus Para Refer to FAL Service Definition in
IEC 61158-5-3 and in IEC 61158-3{3
Reset PP master Cl1.reqd AP-Context |(none) Refer to FAL Service Definition in
IEC 61158-5-3
Load ARL DP masterCl1i.req AP-Context |Alarm Max,

List of ARL Entries

Get ARL DR master Cl1.req AP-Context

(none)

Load RL'DP master Cl1.req AP-Context

Update,

List of CRL Entries

Get CRL DP master Cl1.req AP-Context |(none)
CRL Slave Activate.req AP-Context |Activate
CRL New Prm.req AP-Context |New Prm
CRL New Prm Data.req AP-Context |Prm Data
Abort DP master Cl1.req AP-Context | AREP
Mark DP master Cl1.req AP-Context |AREP
Set Mode DP master Cl1.req AP-Context | AREP,
USIF State
Load Bus Par DP master AP-Context |Bus Para
Cl1.req
Delete SC DP master Cl1.req AP-Context |Address
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Primitive name

Source

Associated
parameters

Functions

Read Value DP master Cl1.req

AP-Context

Variable

Get Slave Diag.req

AP-Context

AREP,
CREP

Set Output.req

AP-Context

AREP,
CREP,

Slot Number,
Output Data,
Final

Get Input.req

AP-Context

AREP,
CREP,

Slot Number

Global|Control.req

AP-Context

AREP,

Sync Command,
Freeze Command,
Group Select

Read.req

AP-Context

AREP,
Slot Number,
Index,
Length

Write.req

AP-Context

AREP,

Slot Number,
Index,
Length,

Data

Alarm Ack.req(+)

AP-Context

AREP,
Slot Number,
Alarm Typeq
Seq Nr

Get M3ster Diag.rsp(+)

AP-Context

AREP;
Diagnosis Data

Get M3ster Diag.rsp(-)

AP-Context

AREP,
Status

Start Seq.rsp(+)

AP-Context

AREP,
Max Len Data Unit

Start Sleq.rsp(-)

AR-Context

AREP,
Status

Downlgad.rsp(+)

AP-Context

AREP

Downlgad.rsp(-)

AP-Context

AREP,
Status

Upload.rsp(+)

AP-Context

AREP,
Data

Upload.rsp(t)

AP-Context

AREP,
Status

End Seq.rsp(+)

AP-Context

AREP

End Seq.rsp(-)

AP-Context

AREP,
Status

Act Param.rsp(+)

AP-Context

AREP

Act Param.rsp(-)

AP-Context

AREP,
Status

Set Time.req

AP-Context

AREP,

Time Value

Local Time Diff
Summertime
Accuracy
Synchronisation
Active
Announcement Hour
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Associated

Functions
parameters

Primitive name Source

Initiate Load.req AP-Context |AREP,

Slot Number,

LR Index,

Load Type,

Load Image Size,
Intersegment
Request,
Timeout
User_Specific

Pull Segment.req AP-Context |AREP,
Slot Number,

Segment Length

Push Jegment.req AP-Context |AREP,

Slot Number

LR Index,
Segment Length
Segment Number,
More Follows,
Data

Terminate Load.req AP-Context | AREP
Slot Number
LR Index

Start.ré¢q AP-Context |AREP

Slot Number

Fl Index

Execution Argumént

Stop.rgq AP-Context |AREP
Slot Number
Fl Index

Resumle.req AP-Context |ARER

Slot.Number
Fldndex

Execution Argument

Reset.feq AP-Context- | AREP
Slot Number
Fl Index

Call.rep FSPMS AREP

Slot Number

Entity Number

FI Index

Execution Argument

Get_FI| State.req FSPMS AREP
Slot Number
Fl Index

Table 54 shows the service primitives including their associated parameters issued by the
FSPMM1 and received by the AP-Context.
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Table 54 — Primitives issued by FSPMM1 to AP-Context

Primitive name Source Associated parameters Functions
Init DP master Cl1.cnf FSPMM1 (none) Refer to FAL Service Definition
in IEC 61158-5-3
Reset DP master Cl1.cnf FSPMM1 (none)
Load ARL DP master FSPMM1 (none)
Cl1.cnf(+)

Load ARL DP master Cl1.cnf(-) | FSPMM1 Status

Get ARL DP master Cl1.cnf(+) | FSPMM1 Alarm Max,
List of ARL Entries

Get ARL DP master Cl1.cnf(-) |FSPMM1 Status

Load JRL DP master FSPMM1 (none)

Cl1.cn{(+)

Load JRL DP master Cl1.cnf(-) | FSPMM1 Status

Get CRL DP master Cl1.cnf(+) | FSPMM1 List of CRL Entries

Get CRL DP master Cl1.cnf(-) |FSPMM1 Status

CRL Slave Activate.cnf(+) FSPMM1

CRL Sfave Activate.cnf(-) FSPMM1 Status

CRL New Prm.cnf(+) FSPMM1

CRL Npw Prm.cnf(-) FSPMM1 Status

CRL Npw Prm Data.cnf(+) FSPMM1

CRL Npw Prm Data.cnf(-) FSPMM1 Status

Mark OP master Cl1.cnf(+) FSPMM1 AREP,
Dia

Mark QP master Cl1.cnf(-) FSPMM1 AREP;
Status

Set Mqde DP master Cl1.cnf(+) | FSPMM1 AREP,
Bus Accessible

Set Mdde DP master Cl1.cnf(-) | FSPNMIW AREP,
Bus Accessible

Load Bus Par DP master FSPMM1 Status
Cll.cn

Delete|SC DP master Cl1.chf FSPMM1 Status

Read Yalue DP master<Cl1.cnf | FSPMM1 Value, Status

Get Slave Diag.énf(+) FSPMM1 AREP,
CREP,
Diag Data

Get Slgve Biag.cnf(-) FSPMMH1 AREP,
CREP

Set Output.cnf(+) FSPMM1 AREP,
CREP,
Slot Number

Set Output.cnf(-) FSPMM1 AREP,
CREP,
Slot Number,
Status

Get Input.cnf(+) FSPMM1 AREP,
CREP,

Slot Number,
Input Data

Get Input.cnf(-) FSPMM1 AREP,
CREP,
Slot Number,
Status
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Primitive name

Source

Associated parameters Functions

Global Control.cnf(+)

FSPMM1

AREP

Global Control.cnf(-)

FSPMM1

AREP,
Status

Read.cnf(+)

FSPMM1

AREP,
Length,
Data

Read.cnf(-)

FSPMM1

AREP,

Error Decode,
Error Code 1

Error Code 2

Write.qmmf(=7

FOFIVIIVET

AREP;

Length

Write.dnf(-)

FSPMM1

AREP,

Error Decode,
Error Code 1

Error Code 2

Alarm Ack.cnf(+)

FSPMM1

AREP,

Slot Number,
Alarm Type,
Seq Nr

Alarm Ack.cnf(-)

FSPMM1

AREP

Slot Number,
Alarm Type,
Seq Nr

Get M3gster Diag.ind

FSPMM1

AREP,
Mdiag Identifier

Start Seq.ind

FSPMM1

AREP,
Area Code;
Timeout

Downlgad.ind

FSPMM1

AREPRy
Afea Code,
Add Offset,
Data

nd

Upload.

FSPMM1

AREP,
Area Code,
Add Offset,
Data Len

End S4q.ind

FSPMM1

AREP

Act Pafam.ind

FSPMM1

AREP,
Area Code,
Activate

Act Pafa Brct.ind

FSPMM1

AREP,
Area Code

New Slave’Diag.ind

FSPMM1

AREP,
CREP

New Input.ind

FSPMM1

AREP

Alarm Notification.ind

FSPMM1

AREP,

Slot Number,
Alarm Type,
Seq Nr,

Add Ack,

Alarm Specifier,
Alarm Data

DP master CI1 Mode
Changed.ind

FSPMM1

AREP,
USIF State

DP master CI1 Event.ind

Event,
Add Info

DP master CI1 Started.ind

FSPMM1

AREP

DP master CI1 Stopped.ind

FSPMM1

AREP
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Primitive name Source Associated parameters Functions
Abort.ind FSPMM1 AREP
DP master Cl1 Reject.ind FSPMM1 AREP,
Reason
DP master CI1 Fault.ind FSPMM1 (none)
SYNCH.ind FSPMM1 AREP
SYNCH Delayed.ind FSPMM1 AREP,
Tsn
DX Finished.ind FSPMM1 AREP
Set Time.ind FSPMM1 AREP,
Time Value,
Local Time Diff,
Summertime,
Accuracy,
Synchronisation Active,
Announcement Hour
Set Time.cnf FSPMM1 AREP,
Status
Sync Ipterval Violation.ind FSPMM1 AREP
Initiate] Load.cnf(+) FSPMM1 AREP,
Actual LR Size,
Max Response Delay,
Max Segment Length
User Specific
Initiate] Load.cnf(-) FSPMM1 AREP,
Error Code
Pull Sggment.cnf(+) FSPMM1 AREP,
Segment kength,
Segment. Number,
More Follows,
Data
Pull Sggment.cnf(-) FSPMM1 AREP,
Error Code
Push Jegment.cnf(+) FSPMM1 AREP
Push Jegment.cnf(-) FSPMM1 AREP,
Error Code
Terminate Load.cnf(+) FSPMM1 AREP
Terminjate Load.cnf(-) FSPMM1 AREP,
Error Code
Start.cpf(+) FSPMM1 AREP
Start.chf(-) FSPMM1 AREP
Error Code
Stop.cpf(*) FSPMM1 AREP
Stop.cnf(-) FSPMM1 AREP
Error Code
Resume.cnf(+) FSPMM1 AREP
Resume.cnf(-) FSPMM1 AREP
Error Code
Reset.cnf(+) FSPMM1 AREP
Reset.cnf(-) FSPMM1 AREP
Error Code
Call.cnf(+) FSPMM1 AREP
Result Argument
Call.cnf(-) FSPMM1 AREP
Error Code
Get FI State.cnf(+) FSPMM1 AREP

Fl State
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Primitive name Source Associated parameters Functions
Get FI State.cnf(-) FSPMM1 AREP
Error Code
8.2.1.2 Parameters of FSPMM1 primitives

The parameters used with the primitives exchanged between the FSPMM1 and the AP-
Context are described in FAL Service Definition in IEC 61158-5-3.

8.2.2

State machine description

This M
MSCY
commu
requirg

For ea
establi
Sched
Handle
necess
time in
FSPMI

The Sd

OFFLI
STOP
CLEAHR
OPER
Local

Go_A(
(Boole

State \

achine is used to co-ordinate the Interactions between AP-Context and DM

PMM1,

M, MSAC1M, MSAL1M and MMAC1. As the support of several State Machines [for the
nication with individual slave as well as timing constraints of the operation of slave
a consistent scheduling, this task is accomplished by FSPMM1 a s well.

ch DP-slave an individual set of state machines (MSCY 1M, MSALAM, MSAC1M)|will be
shed which will be controlled by the Scheduler in the DP-master (Class 1). The
iler will be controlled by the AP-Context with speciaD services. The [Slave-
rs(MSCY1M) are triggered sequentially from the FSPMSZScheduler to perform the
ary actions. The FSPMM1 notifies the operation modes"CKLEAR and OPERATE in fixed
tervals (Dx_Control_Timer) to the DP-slaves. This occurs also at state transitljons of
1.

heduler provides four operation modes for the User:

NE

ATE

Variables

ir

an)

ariable which indieates by the value True that after finishing the current Slave cygle the

FSPMM1 has to foree.all DP-slaves into a safe state (Scheduler-State = CLEAR).
Internal_Go_ACIr

(Boolegn)

Only afterfinishing the current Slave cycle the FSPMS has to go to state CLEAR if Go_|ACIr is

True.
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Go_ACIr. At the end of each cycle the value of Internal_Go_ACIr is copied into Go_ACIr.

Mark_Active
(Unsigned8)

Indicat
Range
Possib
0=>M
1=>M

2=>M

es the state of the local function Mark.

le values are:
ark is not active
ark is active, but not yet in execution

ark is active and in execution
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Diag_Active
(Boolean)

Used to store the information if at least one of the DP-slaves is not in the data exchange
mode (True). The information is issued to the User with Mark.cnf.

UGC_Count
(Unsigned8)

Global_Control requests of the User are possible at any time during the FSPMM1 operation
modes CLEAR and OPERATE. Confirmations of these requests will be passed to the User.
The FSPMM?1 uses the service Global_Control to send cyclic Global _Control requests with its

actualW@M&Www:Control
requests have to be utilized by the FSPMM1. The FSPMM1 has to know,| which

Global] Control.cnf belongs to which previously called Global _Control.req It is not-posgible to
resolve this relationship only by using DL services. Therefore the FSPMM1 ‘shall dget this
relatiopship information by using the sequential order of the received' Global_Control
confirmations. The counters UGC_Count and CGC_Count are used to store\information about
the order of the requests and also information about the order of the confirmations.

With tHe UGC_Count counter all User Global_Control requests are counted incrementally. The
initial yalue is 0. It is decremented with each Global Control.cnf. In addition the counter is
related with the parameter Bus_Para.Max_User_Global_Control.

Rangel 0 .. Bus_Para.Max_User_Global_Control

CGC_Count
(Unsighed8)

With this counter all cyclic Global _Control requests are counted which were started |by the
Scheduler. The initial value is 0. With each{new cyclic Global_Control.req UGC_Count is
incremented and its value is copied to CGC” Count. UGC_Count also is decrementgd with
each |new Global_Control.cnf. If thig,” counter reaches the value 1, the [actual
Global] Control.cnf is a confirmation for-a cyclic Global_Control.req

Range| 0 .. Bus_Para.Max_User_Global_Control

Bus_Accessible
(Boolegn)

Indicates the actual state/of the bus system. If services can be sent, its value is True.

Act_Rem_Add
(Unsighed8)

This vgriable stores the actually used station address of a DP-slave.

Rangel O:~" 125

Act_msacim_Max_L_sdu_len
(Unsigned8)

This variable is used to store the actual value of the parameter msacim_Max_L_sdu_len.
Range: 0 .. 240

User_Sched_Reset
(Boolean)

This variable indicates whether the actual reset was started by the User (AP-Context) or by
any other State Machine.

Act_New_Bus_Para
(Bus_Para)
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This structure is used to save an actual bus parameter set passed from the AP-Context to
FSPMM1 temporarily.

DX_Lock
(Boolean)

This variable marks an active data exchange cycle to lock the data buffer and block user
access. The value TRUE is set when the first Continue Slave Handler.req is issued until DX
Finished.ind. The value remains FALSE until the next SYNCH.ind starts again the data
exchange cycle.

DX_Synch
(Boolean)

This vgriable marks the interval between a SYNCH.ind and the next data exchange.cycle. The
value TRUE is set when the SYNCH.ind is received until the first Continue Slave] Handler.req
is issu¢d. The value remains FALSE until the next SYNCH.ind.

Chg Bpffer
(Boolegn)

The vdlue TRUE indicates that the buffers for input and output data’below shall be changed
with the next DX Finished.ind. It remains FALSE until the next Set.Output.req (Final=TRUE) is
received.

Bfr_Sgt_Output
(Octet [String)

This vpriable is a local buffer for output data, that belongs to the application. It |allows
asynchlronous access from the application process to the output data in Buffered
Synchionized Mode. The contents of the buiffer is refreshed by the FSPMM1 when the
applicgtion process has issued a Set Output.req (Final = TRUE) and the DX Finished.ihd has
been received. The buffer may accessed again after the next SYNCH.ind.

Bfr_Get_Input
(Octet [String)

This viariable is a local buffer* for input data that belongs to the application. It |allows
asynchronous access from the application process to the input data in Buffered Synchronized
Mode. [The refreshment issdone together with the Bfr_Set_Output.

Set_Oltput
(Octet [String)

This Variable\\is' a local buffer for output data that belongs to the network. It |allows
asynchlrongus access from the application process to the output data in Buffered
Synchionizéd Mode. The contents of the buffer is refreshed by the FSPMM1 when the
applicaten— as-issued-a-Set Outputreq(Final-= TRUE) and-the DX Fini ind has
been received. The buffer may be accessed again after the next SYNCH.ind.

Get_Input
(Octet String)

This variable is a local buffer for input data that belongs to the network. It allows
asynchronous access from the application process to the input data in Buffered Synchronized
Mode. The refreshment is done together with the Bfr_Set_Output

LR_State
(Array of Unsigned8)

This variable stores the state of the Load Region sequence of the corresponding CREP.

CurrentExtendedFunctionNum
(Array of Unsigned 8)
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This variable stores the extended function number of the currently processed LR service of
the corresponding CREP.

CurrentSlotNumber

(Array

of Unsigned8)

This variable stores the slot number of the currently processed LR service of the
corresponding CREP.

Timers

Min_SLTI.n.teuLa.l;Li.m.er
This tilner supervises the minimal access control time of the DP-slaves. It is evaluatgd only
within the FSPMM1 states CCLEAR and COPERATE.
Dx_Cdntrol_Interval_Timer
If this fimer expires the broadcast service Global _Control is executed in ofder to infofm the
DP-slave whether the DP-master (Class 1) is in the state CLEAR or ORERATE. If th¢ timer
expireg and the confirmation of the last Global_Control has not yet beefhreceived a physical
bus acfess problem has occurred.
Macrop
INDICATE_BUS_ACCESSIBILITY
If (Accgssible = True) Bus_Accessible = True
8.2.3 FSPMM1 state table
Table $5 contains the complete description of:the FSPMM1 state machine.
The following definition for a state set is\used in Table 55.
t sjate = STOP or CLEAR or OPERATE
Table 55 - FSPMM1 state table
# Current Event Next|State
State ICondition
=>Action
1 |PQWER- Load ARL DP Master Cl1.req (Alarm Max, List of ARL Entries) POWEIR-ON
ON /valid parameters
=>
Load ARL DP Master Cl1.cnf(+)
2 |PQWER- Load ARL DP Master Cl1.req (Alarm Max, List of ARL Entries) POWEIR-ON
ON /invalid parameters
=>
Status:= NO
Load ARL DP Master Cl1.cnf(-) (Status)
3 |POWER- |Get ARL DP Master Cl1.req POWER-ON
ON /ARL loaded
=>
Get ARL DP Master Cl1.cnf(+) ( Alarm Max, List of ARL Entries )
4 |POWER- Get ARL DP Master Cl1.req POWER-ON
ON /ARL not loaded
=>
Status:= NO
Get ARL DP Master Cl1.cnf(-) (Status)
5 |POWER- Load CRL DP Master Cl1.req ( List of CRL Entries ) POWER-ON
ON /valid parameters
=>
Load CRL DP Master Cl1.cnf(+)
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# Current Event Next State
State ICondition
=>Action
6 |POWER- Load CRL DP Master Cl1.req ( List of CRL Entries ) POWER-ON
ON /invalid parameters
=>
Status:= NO
Load CRL DP Master Cl1.cnf(-) (Status)
7 |POWER- Get CRL DP Master Cl1.req POWER-ON
ON /CRL loaded
=>
Get CRL DP Master Cl1.cnf(+) (List of CRL Entries)
8 PQWER- Get CR )P Master Cl1 req POWER-ON
ON /CRL not loaded
=>
Status:= NO
Get CRL DP Master Cl1.cnf(-) (Status)
9 |PQWER- FSPMM1_Init DP Master Cl1.req(Bus_Para) INIT-DMPM
ON =>
User_Init:=TRUE
USER_ChangedCritical_Para:= FALSE
DX_Lock:= FALSE
Chg_Buffer:= FALSE
Current Extended Function Num[CREP]:=No_Service
LR_State[CREP]:=W-LR-REQ
DMPMM1_Minit_DLL.req(Bus_Para)
10 |IN|T-DMPM | DMPMM1_Minit_DLL.cnf INIT-ACA1
=>
Act_Rem_Add:= 0
MSAC1M_MiInit_MSAC1.req(Rem_Add:=Act.\Rem_Add)
1 |— — —
12 |IN|T-AC1 MSAC1M_MiInit_MSAC1.cnf(Rem_Add) INIT-ACA
/Act_Rem_Add<125
=>
Act_Rem_Add:= Act_Rem_Add €1
MSAC1M_MiInit_MSAC1.req(Rem_Add:=Act_Rem_Add)
13 |IN|T-AC1 MSAC1M_MiInit_MSAC1.chf(Rem_Add) INIT-AlL1
/Act_Rem_Add=125
=>
Act_Rem_Add:= 0
MSAL1M_MiInit.req(Rem_Add:=Act_Rem_Add)
14 | IN|T-ALA1 MSAL1M Mihit.cnf(Rem_Add) INIT-AlL1
/Act_Rem Add<125
=>
ActtRem_Add:= Act_Rem_Add + 1
MSAL1M_MiInit.req(Rem_Add:=Act_Rem_Add)
15 | IN|T-ALA1 MSAL1M_Minit.cnf(Rem_Add) INIT-CY1
/Act_Rem_Add = 125
=>
Act Rem Add:= 0
MSCY1M_Minit_MSO0.req(Rem_Add:=Act_Rem_Add)
16 |INIT-CY1 MSCY1M_Minit_MS0.cnf(Rem_Add) INIT-CY1
/Act_Rem_Add<125
=>
Act_Rem_Add:= Act_Rem_Add + 1
MSCY 1M_Minit_MSO0.req(Rem_Add:=Act_Rem_Add)
17 |INIT-CY1 MSCY1M_Minit_MSO0.cnf(Rem_Add) INIT-MM1
/Act_Rem_Add=125 && IsARExistent(MM)=TRUE
=>
MMAC1_Minit_MM.req
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Current
State

Event
ICondition
=>Action

Next State

18

INIT-CY1

MSCY1M_Minit_MS0.cnf(Rem_Add)
/Act_Rem_Add=125 && IsARExistent(MM)=FALSE &&
USER_ChangedCritical_Para = FALSE
=>
Bus_Accessible:= FALSE
if(USER_SetMode_Offline=FALSE)
FSPMM1_Init DP Master Cl1.cnf
else
FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)
USER_SetMode_Offline:=FALSE
endif

OFFLINE

19

IN|T-CY1

MSCY1M_Minit_MS0.cnf(Rem_Add)
/Act_Rem_Add=125 && IsARExistent(MM)=FALSE &&
USER_ChangedCritical_Para = TRUE

=>

DMPMM1_Set_Bus_Par.req(Bus_Para:=Act_New_Bus_Para)

LDBP

20

IN|T-MM1

MMAC1_Minit_MM.cnf
/USER_ChangedCritical_Para = TRUE
=>

DMPMM1_Set_Bus_Par.req(Bus_Para:=Act_New_Bus_Para)

LDBP

21

IN|T-MM1

MMAC1_Minit_MM.cnf

/USER_ChangedCritical_Para = FALSE

=>

Bus_Accessible:= FALSE

if(USER_SetMode_Offline=FALSE)
FSPMM1_Init DP Master Cl1.cnf

else
FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)
USER_SetMode_Offline:=FALSE

endif

OFFLINE

22

ORFLINE

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State <> Stop && USIF_State <> Offline
=>

FSPMM1_Set_Mode DP Master'Cl1.cnf(-)(AREP, Bus_Accessible)

OFFLINE

23

ORFLINE

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Offline
=>

FSPMM1_Set_Made DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

OFFLINE

24

ORFLINE

FSPMM1_SetyMode.req(USIF_State)
/USIF_State ='Stop && Bus_Para invalid
=>

FSPMMJ1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)

OFFLINE

25

ORFLINE

FSPMM1_Set_Mode.req(USIF_State)
JUSIF_State = Stop && Bus_Para valid
=>

Mark_Active:= 0

Diag_Active:= False
DMPMM1_Set_Bus_Par.req(Bus_Para)

LDBP

26

OFFLINE

FSPMM1_Mark.req(AREP)
=>
FSPMM1_Mark.cnf(-)(AREP, Status:=NO)

OFFLINE

27

OFFLINE

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)
=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

OFFLINE

28

OFFLINE

FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para)
=>

FSPMM1_Load_Bus_Par.cnf(-)(Status:=NO)

OFFLINE

29

OFFLINE

FSPMM1_Delete_SC DP Master Cl1.req(Address)
=>

DMPMM1_Delete_SC.req(Address)

DELSC-OFF

30

OFFLINE

FSPMM1_Read_Value DP Master Cl1.req(Variable)
=>

DMPMM1_Read_Value.req(Variable)

RDVAL-OFF
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Current

State

Event
ICondition
=>Action

Next State

31

LD

BP

DMPMM1_Set_Bus_Par.cnf
/USER_ChangeCritical_Para = FALSE
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

STOP

32

LD

BP

DMPMM1_Set_Bus_Par.cnf
/USER_ChangeCritical_Para = TRUE
=>

FSPMM1_Load_Bus_Para.cnf(+)

STOP

33

DELSC-
OFE

DMPMM1_Delete_SC.cnf

==

OFFLINE

FSPMM1_Delete_SC DP Master Cl1.cnf

34

RO
OH

VAL-

DMPMM1_Read_Value.cnf(Status,Value)
=>
FSPMM1_Read_Value DP Master Cl1.cnf(Status, Value)

ORFLIN

E

35

STl

OoP

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Offline
=>

USER_SetMode_Offline:=TRUE

RESET

36

ST

OP

FSPMM1_Set_Mode.req(USIF_State)

/USIF_State = Stop

=>

FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

STOP

37

STl

OoP

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Operate
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)

STOP

38

ST

OP

FSPMM1_Set_Mode.req(USIF_State)

/USIF_State = Clear

=>

UGC_Count:=0

CGC_Count:=0

Bus_Acessible:= True

Go_ACIr:= Bus_Para.ErrorCAction_Flag

Internal_Go_ACIr:= False

Start Dx_Control_Interval” Timer(Bus_Para.Data_Control_Time/2)
MSCY1M_Start_Slave"Handler.req(0 .. 125)

CLEAR

39

ST

OP

FSPMM1_Mark.req(AREP)
=>
FSPMM1 (Mark.cnf(-)(AREP, Status:=NO)

STOP

40

STl

OoP

FSPMM1_/Global_Control.req(AREP, Sync_Command, Freeze_Command,
GrouphSelect)
=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

STOP

41

STl

OoP

FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para)
/Bus_Para invalid
=>

STOP

FOFNVIVITT_LOdU_DBUS_Fdrl.Chi(=){olatus.=1V)

42

STOP

FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para)
/(Bus_Para valid) && (critical parameters unchanged)
=>

DMPMM1_Set_Bus_Par.req(Bus_Para)

LDBP-ST-CPU

43

STOP

FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para)
/(Bus_Para valid) && (critical parameters changed)

=>

Act_New_Bus_Para:= Bus_Para
User_ChangedCritical_Para:= TRUE

RESET

44

STOP

FSPMM1_Delete_SC DP Master Cl1.req(Address)
=>
DMPMM1_Delete_SC.req(Address)

DELSC-ST

45

STOP

FSPMM1_Read_Value DP Master Cl1.req(Variable)
=>
DMPMM1_Read_Value.req(Variable)

RDVAL-ST
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ICondition
=>Action

Next
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46

LDBP-ST-
CPU

DMPMM1_Set_Bus_Par.cnf
=>

FSPMM1_Load_Bus_Para.cnf(+)

STOP

47

DELSC-ST

DMPMM1_Delete_SC.cnf
=>

FSPMM1_Delete_SC DP Master Cl1.cnf

STOP

48

RDVAL-ST

DMPMM1_Read_Value.cnf(Status,Value)
=>

FSPMM1_Read_Value DP Master Cl1.cnf(Status, Value)

STOP

49

CUEAR

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Offline
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)

CLEAR

50

CHEAR

FSPMM1_Mark DP Master Cl1.req(AREP)
/Mark_Active = 0
=>

Mark_Active:= 1

CLEAR

51

CHEAR

FSPMM1_Mark DP Master Cl1.req(AREP)
/Mark_Active <> 0
=>

FSPMM1_Mark.cnf(-)(AREP, Status:=NO)

CLEAR

52

CUEAR

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Stop && Mark_Active = 0
=>

Stop Dx_Control_Interval_Timer

MSCY 1M_Stop_Slave_Handler.req(0..125)

SLHST]

53

CUEAR

FSPMM1_Set_Mode.req(USIF_State)
J/USIF_State = Stop && Mark_Active <>0
=>

Mark_Active:= 0

Stop Dx_Control_Interval_Timer
FSPMM1_Mark.cnf(-)(AREP;-Status:=NO)
MSCY1M_Stop_Slave_Handler.req(0..125)

SLHST

54

CLHEAR

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Clear
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

CLEAR

55

CHEAR

FSPMM1_Set*Mode.req(USIF_State)

/USIF_State’= Operate &&

Go_ACH_= False && Internal_Go_ACIr = False &&

CGC \€ount >0

=>

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2

SGC-C

P-WGC

56

CHEAR

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Operate &&
Go_ACIr = False && Internal_Go_ACIr = False &&

SGC-C

CGC_Count—=20
=>

UGC_Count:= UGC_Count+1

CGC_Count:= UGC_Count

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=0,
Group_Select:=0)

57

CLEAR

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Operate &&

(Go_ACIr = True || Internal_Go_ACIr = True)
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)

CLEAR

58

CLEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

INOT received all MSCY1M_Start_Slave_Handler.cnf

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

CLEAR



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

- 156 — IEC 61158-6-3:2019 © IEC 2019

Current
State
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=>Action
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59

CLEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/received all MSCY1M_Start_Slave_Handler.cnf &&

CGC_Count = 0 && UGC_Count >=

Bus_Para.Max_User_Global_Control

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

CLEAR

60

CLEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)
/received all MSCY1M_Start_Slave_Handler.cnf &&

QQ 11~

CLEAR

Bus_Para.Max_User_Global_Control &&

(Isochronous Mode = Not Synchronized ||

Group_Select < 0x80)

=>

UGC_Count:= UGC_Count+1
DMPMM1_Global_Control.req(Rem_Add:=CREP.Rem_Add,
Control_Command.1:=1,

Group_Select)

61

CUEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Gommand,
Group_Select)

/received all MSCY1M_Start_Slave_Handler.cnf &&

CGC_Count > 0 && UGC_Count >=
Bus_Para.Max_User_Global_Control+1

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NQ)

CLEAR

62

CHEAR

FSPMM1_Global_Control.req(AREP, Sync_Cofamand, Freeze_Command,
Group_Select)

/received all MSCY1M_Start_Slave_Handler.enf &&
CGC_Count > 0 && UGC_Count <
Bus_Para.Max_User_Global_Control+#h&&

(Isochronous Mode = Not Synchronized ||

Group_Select < 0x80)

=>

UGC_Count:= UGC_Count+1
DMPMM1_Global_Control.teq(Rem_Add:=CREP.Rem_Add,
Control_Command.1:=4;

Group_Select)

CLEAR

63

CHEAR

DMPMM1_Global\.Control.cnf(Rem_Add, Status)
/CGC_Count =0

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Qount:= UGC_Count-1

FSPMM1” Global_Control.cnf(+)(AREP)

CLEAR

64

CLHEAR

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/GGC_Count = 1

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:=0

CLEAR

65

CLEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/received all MSCY1M_Start_Slave_Handler.cnf &&

CGC_Count = 0 && UGC_Count <

Bus_Para.Max_User_Global_Control &&

Isochronous Mode = (Buffered Synchronized || Enhanced Synchronized) &&
Group_Select >= 0x80

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=GE)

CLEAR

66

CLEAR

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/received all MSCY1M_Start_Slave_Handler.cnf &&

CGC_Count > 0 && UGC_Count <

Bus_Para.Max_User_Global_Control+1 &&

Isochronous Mode = (Buffered Synchronized || Enhanced Synchronized) &&
Group_Select >= 0x80

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=GE)

CLEAR
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67 |CLEAR DMPMM1_Global_Control.cnf(Rem_Add, Status) CLEAR
/CGC_Count > 1
=>
INDICATE_BUS_ACCESSIBILITY
UGC_Count:= UGC_Count-1
CGC_Count:= CGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)
68 | CLEAR MSCY1M_Start_Slave_Handler.cnf(Rem_Add) CLEAR
INOT received all MSCY1M_Start_Slave_Handler.cnf
=>
;UIIUIU
69 | CYEAR MSCY 1M_Start_Slave_Handler.cnf(Rem_Add) CLEAR
/received all MSCY1M_Start_Slave_Handler.cnf && Isochronous Mode = Not
Synchronized
=>
Internal_Go_ACIr:= False
Start Min_SI_Interval_Timer(Bus_Para.Min_Slave_Interval)
Set_Mode.cnf(Status:=OK, Bus_Accessible)
MSCY1M_Cont_Slave_Handler.req(0..125, Output_Clear:=True)
70 |CUEAR MSCY1M_Start_Slave_Handler.cnf(Rem_Add) CLEAR
/received all MSCY1M_Start_Slave_Handler.cnf && Isochronous Mode <> Not
Synchronized
=>
Internal_Go_ACIr:= False
Set_Mode.cnf(Status:=OK, Bus_Accessible)
MSCY1M_Cont_Slave_Handler.req(0..125, Outpdt ‘Clear:=True)
71 | CUEAR DMPMM1_SYNCH.ind RESET]
=>
FSPMM1_DP Master CI1 Fault.ind
72 |CUEAR MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr) CLEAR
INOT received all MSCY1M_Cont_Slave_Handler.cnf
&& Mark_Active = 2
=>
Diag_Active:= Diag_Active OR Diag
Internal_Go_ACIr:= InternalZGo_ACIr OR
(Bus_Para.Error_Action-Flag
AND NOT No_ACIr)
73 |CUEAR MSCY1M_Cont_Stave_Handler.cnf(Rem_Add, Diag, No_ACIr) CLEAR
INOT received.alt MSCY1M_Cont_Slave_Handler.cnf
&& Mark_Active <> 2
=>
Internal_Go_ACIr:= Internal_Go_ACIr OR
(Bus_\Rara.Error_Action_Flag
ANDNOT No_ACIr)
74 |CUEAR MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr) CCLEAR
/received all MSCY1M_Cont_Slave_Handler.cnf
&& Mark_Active = 0
=>
:IItUIIIG:_GU_I‘\C:I. :IItUIIIG:_GU_I"\\C:I CR (BUO_PGIG.EIIUI_I"‘\\;t;UII_r:Gs AND
NOT No_ACIr)
DX_Lock:= FALSE
75 |CLEAR MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr) CCLEAR

/received all MSCY1M_Cont_Slave_Handler.cnf

&& Mark_Active = 1

=>

Mark_Active:=2

Diag_Active:= False

Internal_Go_ACIr:= Internal_Go_ACIr OR (Bus_Para.Error_Action_Flag AND
NOT No_ACIr)

DX_Lock:= FALSE
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76 |CLEAR MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr) CCLEAR
/received all MSCY1M_Cont_Slave_Handler.cnf
&& Mark_Active = 2
=>
Diag_Active:= Diag_Active OR Diag
Internal_Go_ACIr:= Internal_Go_ACIr OR (Bus_Para.Error_Action_Flag AND
NOT No_ACIr)
Mark_Active:=0
DX_Lock:= FALSE
FSPMM1_Mark.cnf(+)(AREP, Dia:=Diag_Active)
77 CLEAR DI\_CUIItIU:_:IItCI VG:_T;IIIUI CAFIIUd CLEI"\\I
/CGC_Count =0
=>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
UGC_Count:= UGC_Count+1
CGC_Count:= UGC_Count
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=2,
Group_Select:=0)
78 |CUEAR Dx_Control_Interval_Timer expired CLEAR
/CGC_Count >0
=>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= False
79 |CUEAR FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Paral CLEAR
/Bus_Para invalid
=>
FSPMM1_Load_Bus_Par.cnf(-)(Status:=1V)
80 |CUEAR FSPMM1_Load_Bus_Par DP Master Cl1.reg(Bus_Para) CLEAR
/(Bus_Para valid) && (critical parameters changed)
=>
FSPMM1_Load_Bus_Par.cnf(-)(Statiés:=NO)
81 | CYEAR FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para) LDBP-CL-CPU
/(Bus_Para valid) && (critical parameters unchanged)
=>
DMPMM1_Set_Bus_Par.reg(Bus_Para)
82 |CUEAR FSPMM1_Delete_SE DP Master Cl1.req(Address) DELSC-CL
=>
DMPMM1_Delete “SC.req(Address)
83 |CUEAR FSPMM1_Read Value DP Master Cl1.req(Variable) RDVALU-CL
=>
DMPMM1; Read_Value.req(Variable)
84 |SUHSTP MS€Y.TM_Stop_Slave_Handler.cnf(Rem_Add) SLHSTP
INOT received all MSCY1M_Stop_Slave_Handler.cnf
=>
ignore
85 | SYHSTP MSCY 1M_Stop_Slave_Handler.cnf(Rem_Add) STOP
/received all MSCY1M_Stop_Slave Handler.cnf
=>
Set_Mode.cnf(Status:=OK, Bus_Accessible)
86 | SGC-CO- Dx_Control_Interval_Timer expired CLEAR
WGC =>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= False
FSPMM1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)
87 |SGC-CO- DMPMM1_Global_Control.cnf(Rem_Add, Status) SGC-CO-WGC
WGC /CGC_Count > 1

=>

INDICATE_BUS_ACCESSIBILITY
UGC_Count:= UGC_Count-1
CGC_Count:= CGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)
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88

SGC-CO-
WGC

DMPMM1_Global_Control.cnf(Rem_Add, Status)

/CGC_Count = 1

=>

INDICATE_BUS_ACCESSIBILITY

CGC_Count:= UGC_Count
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=0,
Group_Select:=0)

SGC-CO

89

SGC-CO

Dx_Control_Interval_Timer expired
=>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)

OPERATE

" A ol ol
DUS—ACCeSSToTre™="TarSt

Set_Mode.cnf(Status:=OK, Bus_Accessible)

90

SGC-CO

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count > 1

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:= CGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)

SGC-C

91

SGC-CO

DMPMM1_Global_Control.cnf(Rem_Add, Status)

/CGC_Count =1

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:=0

FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREPS Bus_Accessible)

OPERA

TE

92

CQLEAR

Min_SI_Interval_Timer expired

=>

Go_ACiIr:= Internal_Go_ACIr

Internal_Go_ACIr:= False

Start Min_SI_Interval_Timer(Bus_Para.Min_Slave_Interval)
MSCY1M_Cont_Slave_Handler.reg(0..125, Output_Clear:=True)

CLEAR

93

CQLEAR

DMPMM1_SYNCH.ind

=>

DX_Lock:= TRUE

Output_Data = Set_Output

MSCY 1M_Cont_Slave.Handler.req(0..125, Output_Clear:=False)
MSCY1M_Set_Output.req(Rem_Add:=0..125, Slot_Number:=ALL,
Output_Data)

MSCY1M_Get\Input.req(Rem_Add:=0..125, Slot_Number:=ALL)
FSPMM1 /SYNCH.ind (AREP)

CLEAR

94

LOBP-CL-

DMPMM1) Set_Bus_Par.cnf
=>

FSPMM1_Load_Bus_Para.cnf(+)

CLEAR

95

DHLSC-CL

DMPMM1_Delete_SC.cnf
=>

FSPMM1_Delete_SC DP Master Cl1.cnf

CLEAR

96

RIDNAL -CI

CILFA

DMPMM1 Read Value cnf(Status Valie)
=>
FSPMM1_Read_Value DP Master Cl1.cnf(Status, Value)

97

OPERATE

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State <> Clear && USIF_State <> Operate
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(-)(AREP, Bus_Accessible)

OPERATE

98

OPERATE

FSPMM1_Set_Mode.req(USIF_State)
/USIF_State = Operate
=>

FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

OPERATE

99

OPERATE

FSPMM1_Set_Mode.req(USIF_State)

/USIF_State = Clear && CGC_Count >0

=>

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)

SGC-0C-WGC
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100

OPERATE

FSPMM1_Set_Mode.req(USIF_State)

J/USIF_State = Clear && CGC_Count =0

=>

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2
UGC_Count:= UGC_Count+1

CGC_Count:= UGC_Count
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=2,
Group_Select:=0)

SGC-0OC

101

OPERATE

FSPMM1_Mark DP Master Cl1.req(AREP)
/Mark_Active = 0

OPERATE

Mark_Active:= 1

102

OHA

ERATE

FSPMM1_Mark DP Master Cl1.req(AREP)
/Mark_Active <> 0
=>

FSPMM1_Mark.cnf(-)(AREP, Status:=NO)

OBERA

TE

103

OHA

ERATE

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/Control_Command.1 =1

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

OPERA

TE

104

OHA

ERATE

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/Control_Command.1 = 0 &&

CGC_Count = 0 && UGC_Count >=

Bus_Para.Max_User_Global_Control

=>

FSPMM1_Global_Control.cnf(-)(AREP, Statasi=NO)

OPERA

TE

105

OH

ERATE

FSPMM1_Global_Control.req(AREP, Syfic_Command, Freeze_Command,
Group_Select)

/Control_Command.1 = 0 &&

CGC_Count = 0 && UGC_Count-<
Bus_Para.Max_User_Global_Gontrol &&

(Isochronous Mode = Not Synchronized ||

Group_Select < 0x80)

=>

UGC_Count:= UGC.Count+1

DMPMM1_Global{ Control.req(Rem_Add:=CREP.Rem_Add,
Control_Command.1:=0,

Group_Select)

OPERA

TE

106

OH

ERATE

FSPMMA1 \Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_'Select)

/Contrel” Command.1 = 0 &&

CGCy Count > 0 && UGC_Count >=
Bus_Para.Max_User_Global_Control+1

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=NO)

OPERA

TE

107

OHA

ERATE

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,

OPERA

\JIUU'J_\JUIU\.:I.}

/Control_Command.1 = 0 &&

CGC_Count > 0 && UGC_Count <
Bus_Para.Max_User_Global_Control+1 &&
(Isochronous Mode = Not Synchronized ||
Group_Select < 0x80)

=>

UGC_Count:= UGC_Count+1
DMPMM1_Global_Control.req(Rem_Add:=CREP.Rem_Add,
Control_Command.1:=0,

Group_Select)

TE

108

OPERATE

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count =0

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)

OPERATE
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109

OPERATE

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count = 1

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:=0

OPERATE

110

OPERATE

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count > 1
=>

INDICATE_BUS_ACCESSIBILITY

oo o

OPERATE

CGC_Count:= CGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)

111

ORERATE

FSPMM1_Global_Control.req(AREP, Sync_Command, Freeze_Command,
Group_Select)

/Control_Command.1 = 0 &&

CGC_Count = 0 && UGC_Count <

Bus_Para.Max_User_Global_Control &&

Isochronous Mode = (Buffered Synchronized || Enhanced Synchropized) &&
Group_Select >= 0x80

=>

FSPMM1_Global_Control.cnf(-)(AREP, Status:=GE)

OPERA

TE

112

ORERATE

FSPMM1_Global_Control.req(AREP, Sync_Command, FEreeze_Command,
Group_Select)

/Control_Command.1 = 0 &&

CGC_Count > 0 && UGC_Count <

Bus_Para.Max_User_Global_Control+1 &&

Isochronous Mode = (Buffered Synchronized.}| Enhanced Synchronized) &&
Group_Select >= 0x80

=>

FSPMM1_Global_Control.cnf(-)(ARER,Status:=GE)

OPERA

TE

113

ORERATE

DMPMM1_SYNCH.ind
=>

FSPMM1_DP Master CI1 Fault\ind

RESET

114

ORERATE

MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
INOT received all MSCY<LM_Cont_Slave_Handler.cnf &&
Mark_Active = 2

=>

Diag_Active:=Diag_Active OR Diag

Go_ACIr:= GopACIr OR

(Bus_ParazError_Action_Flag AND

NOT No~A€lr)

OPERA

TE

115

ORERATE

MSCY41M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
INQ@T received all MSCY1M_Cont_Slave_Handler.cnf &&
Mark_Active <> 2

=>

Go_ACIr:= Go_ACIr OR

(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

OPERA

TE

116

OPERATE

MSCY 1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)

/received all MSCY1M_Cont_Slave_Handler.cnf && Mark_Active = 0 &&
(Isochronous Mode = Not Synchronized || Isochronous Mode = Enhanced
Synchronized)

=>

Go_ACIr:= Go_ACIr OR

(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

DX_Lock:= FALSE

FSPMM1_DX_Finished.ind (AREP)

COPERATE
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117

OPERATE

MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
/received all MSCY1M_Cont_Slave_Handler.cnf && Mark_Active = 1 &&
(Isochronous Mode = Not Synchronized || Isochronous Mode = Enhanced
Synchronized)

=>

Mark_Active:=2

Diag_Active:= False

Go_ACIr:= Go_ACIr OR

(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

DX_Lock:= FALSE

COPERATE

FSPMM1_DX_Finished.ind (AREP)

118

ORERATE

MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
/received all MSCY1M_Cont_Slave_Handler.cnf && Mark_Active = 2 &&
(Isochronous Mode = Not Synchronized || Isochronous Mode = Enhanced
Synchronized)

=>

Diag_Active:=Diag_Active OR Diag

Go_ACIr:= Go_ACIr OR

(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

Mark_Active:=0

DX_Lock:= FALSE

FSPMM1_Mark.cnf(+)(AREP, Dia:=Diag_Active)

DX_Finished.ind (AREP)

CORER

ATE

119

ORERATE

MSCY 1M_Cont_Slave_Handler.cnf(Rem_Add, Diag;{No_ACIr)
/received all MSCY1M_Cont_Slave_Handler.cnf-&& Mark_Active = 0 &&
Isochronous Mode = Buffered Synchronized

=>

Go_ACIr:= Go_ACIr OR

(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

DX_Lock:= FALSE

Chg_Bfr (Bfr_Get_Input, Get_Input)

FSPMM1_DX_Finished.ind (AREP)

COPEHR

ATE

120

ORERATE

MSCY1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
/received all MSCY1M,Cont_Slave_Handler.cnf && Mark_Active = 1 &&
Isochronous Mode = Buffered Synchronized

=>

Mark_Active:=2

Diag_Active:=\False

Go_ACIr:=_GoJyACIr OR

(Bus_Para.Error_Action_Flag AND

NOT Na_ACIr)

DX_Llock:= FALSE

Chg\Bfr (Bfr_Get_Input, Get_Input)
ESPMM1_DX_Finished.ind (AREP)

COPER

ATE

121

ORERATIE

MSCY 1M_Cont_Slave_Handler.cnf(Rem_Add, Diag, No_ACIr)
/received all MSCY1M_Cont_Slave_Handler.cnf && Mark_Active = 2 &&
Isochronous Mode = Buffered Synchronized

COPER

Diag_Active:=Diag_Active OR Diag

Go_ACIr:= Go_ACIr OR
(Bus_Para.Error_Action_Flag AND

NOT No_ACIr)

Mark_Active:=0

DX_Lock:= FALSE
FSPMM1_Mark.cnf(+)(AREP, Dia:=Diag_Active)
DX_Finished.ind (AREP)

ATE

122

OPERATE

Dx_Control_Interval_Timer expired

/CGC_Count =0

=>

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
UGC_Count:= UGC_Count+1

CGC_Count:= UGC_Count
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=0,
Group_Select:=0)

OPERATE
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State ICondition
=>Action
123 | OPERATE |Dx_Control_Interval_Timer expired OPERATE
/CGC_Count >0
=>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= False
124 | OPERATE |FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para) OPERATE
/Bus_Para invalid
=>
FSPMM1_Load_Bus_Par.cnf(-)(Status:=1V)
125 | ORPERATIE ESPMM1 1oad Bus Par DP Master Cl1 req(Bus Para) QOPEFRATE
/(Bus_Para valid) && (critical parameters changed)
=>
FSPMM1_Load_Bus_Par.cnf(-)(Status:=NO)
126 | ORERATE |FSPMM1_Load_Bus_Par DP Master Cl1.req(Bus_Para) LDBP-QP-CPU
/(Bus_Para valid) && (critical parameters unchanged)
=>
DMPMM1_Set_Bus_Par.req(Bus_Para)
127 | ORERATE |FSPMM1_Delete_SC DP Master Cl1.req(Address) DELSC-OP
=>
DMPMM1_Delete_SC.req(Address)
128 | ORERATE |FSPMM1_Read_Value DP Master Cl1.req(Variable) RDVAL-OP
=>
DMPMM1_Read_Value.req(Variable)
129 | SGC-OC- Dx_Control_Interval_Timer expired OPERATE
WeEC /Go_ACIr = False
=>
Start Dx_Control_Interval_Timer(Bus_Para:Data_Control_Time/2)
Bus_Accessible:= False
FSPMM1_Set_Mode DP Master Cl1.caf(~)(AREP, Bus_Accessible)
130 | SGC-OC- Dx_Control_Interval_Timer expired SGC-OC-WGC
WEC /Go_ACIr = True
=>
Start Dx_Control_Interval_fimer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= Falsge
131 | SGC-0OC- DMPMM1_Global_Gontrol.cnf(Rem_Add, Status) SGC-OC-WGC
WEC /CGC_Count > 1
=>
INDICATE_BUS_ACCESSIBILITY
UGC_Counti= UGC_Count-1
CGC_GCount:= CGC_Count-1
FSPMM1~Global_Control.cnf(+)(AREP)
132 | SGC-0OC- DMPMM1_Global_Control.cnf(Rem_Add, Status) SGC-0OC
WEGC /€GC_Count = 1
=>
INDICATE_BUS_ACCESSIBILITY
CGC_Count:= UGC_Count
DMPMM1 Global Control.req(Rem_Add:=127, Control Command:=2,
Group_Select:=0)
133 | SGC-0C Dx_Control_Interval_Timer expired CLEAR
/Go_ACIr = False
=>
Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= False
Set_Mode.cnf(Status:=OK, Bus_Accessible)
134 | SGC-0OC Dx_Control_Interval_Timer expired CLEAR

/Go_ACIr = True

=>

Start Dx_Control_Interval_Timer(Bus_Para.Data_Control_Time/2)
Bus_Accessible:= False

FSPMM1_DP Master Cl1 Mode_Changed.ind(AREP, USIF_State:=Clear)
MSCY 1M_Cont_Slave_Handler.req(0..125, Output_Clear:=True)
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State

Event
ICondition
=>Action

Next

State

135

SGC-0OC

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count > 1

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:= CGC_Count-1
FSPMM1_Global_Control.cnf(+)(AREP)

SGC-O

Cc

136

SGC-0C

DMPMM1_Global_Control.cnf(Rem_Add, Status)
/CGC_Count = 1 && Go_ACIr = False
=>

INDLOATE DL ol

CLEAR

UGC_Count:= UGC_Count-1
CGC_Count:=0
FSPMM1_Set_Mode DP Master Cl1.cnf(+)(AREP, Bus_Accessible)

137

SGC-0OC

DMPMM1_Global_Control.cnf(Rem_Add, Status)

/CGC_Count = 1 && Go_ACIr = True

=>

INDICATE_BUS_ACCESSIBILITY

UGC_Count:= UGC_Count-1

CGC_Count:=0

FSPMM1_DP Master ClI1 Mode_Changed.ind(AREP, USIF_State:=Clear)
MSCY1M_Cont_Slave_Handler.req(0..125, Output_Clear:=Frue)

CLEAR

138

COPERATE

Min_SI_Interval_Timer expired

/Go_ACIr = False

=>

Start Min_SI_Interval_Timer (Bus_Para.Min_Slave_‘Interval)
MSCY1M_Cont_Slave_Handler.req(0..125, Output”Clear:=False)

OPERA

TE

139

COPERATE

Min_SI_Interval_Timer expired

/Go_ACIr = True && CGC_Count > 0

=>

Start Dx_Control_Interval_Timer (Bus\Para.Data_Control_Time/2)
Start Min_SI_Interval_Timer (Bus_{PRara.Min_Slave_Interval)

SGC-0

C-WGC

140

CQPERATE

Min_SI_Interval_Timer expired

/Go_ACIr = True && CGC_Count = 0

=>

Start Dx_Control_Interval. Timer (Bus_Para.Data_Control_Time/2)
UGC_Count:= UGC.Count+1

CGC_Count:= UGCCount

Start Min_SI_Interval_Timer (Bus_Para.Min_Slave_Interval)
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=2,
Group_Sefect:=0)

SGC-O

141

CQPERATE

DMPMM1) SYNCH.ind

/Go._ACIr = False

=>

DX_Lock:= TRUE

Output_Data = Set_Output
MSCY1M_Cont_Slave_Handler.req(0..125, Output_Clear:=False)
MSCY 1M_Set_Output.req(Rem_Add:=0..125, Slot_Number:=ALL,
Output_Data)

COPER

ATE

MSCTYTM_Get_Tnput.req(Rem_Add:=0..125, Slot_Number.=ALL)
FSPMM1_SYNCH.ind (AREP)

142

COPERATE

DMPMM1_SYNCH.ind

/Go_ACIr = True && CGC_Count > 0

=>

Start Dx_Control_Interval_Timer (Bus_Para.Data_Control_Time/2)
DX_Lock:= TRUE

Output_Data = Set_Output
MSCY1M_Set_Output.req(Rem_Add:=0..125, Slot_Number:=ALL,
Output_Data)

MSCY1M_Get_Input.req(Rem_Add:=0..125, Slot_Number:=ALL)
FSPMM1_SYNCH.ind (AREP)

COPERATE
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143

COPERATE

DMPMM1_SYNCH.ind

/Go_ACIr = True && CGC_Count =0

=>

Start Dx_Control_Interval_Timer (Bus_Para.Data_Control_Time/2)
UGC_Count:= UGC_Count+1

CGC_Count:= UGC_Count

DX_Lock:= TRUE

Output_Data = Set_Output
DMPMM1_Global_Control.req(Rem_Add:=127, Control_Command:=2,
Group_Select:=0)

MSCY1M_Set_Output.req(Rem_Add:=0..125, Slot_Number:=ALL,

COPERATE

Output_Data)
MSCY1M_Get_Input.req(Rem_Add:=0..125, Slot_Number:=ALL)
FSPMM1_SYNCH.ind (AREP)

144

LOBP-OP-

DMPMM1_Set_Bus_Par.cnf
=>

FSPMM1_Load_Bus_Para.cnf(+)

OPERATE

145

DHLSC-OP

DMPMM1_Delete_SC.cnf
=>
FSPMM1_Delete_SC DP Master Cl1.cnf

OPERATE

146

ROVAL-OP

DMPMM1_Read_Value.cnf(Status,Value)
=>
FSPMM1_Read_Value DP Master Cl1.cnf(Status, Value)

OPERATE

147

RHSET

/spontanous

=>

Act_Rem_Add:= 0
MSCY1M_Reset.req(Act_Rem_Add)

RESET-MS0

148

RHSET-
M$0

MSCY1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add<125

=>

Act_Rem_Add:= Act_Rem_Add+41
MSCY 1M_Reset.req(Act_RemyAdd)

RESET-MS0

149

RHSET-
M$0

MSCY 1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add=125 && (IsARExistent(MS1)=TRUE
=>

Act_Rem_Add:= Q
MSAC1M_Reset.req(Act_Rem_Add)

RESET-MS1

150

RHSET-
0

MSCY 1M_Reset.cnf(Act_Rem_Add)

/Act_Rem{_Add=125 && IsARExistent(MS1)=FALSE && &&
IsARExistent(MM1)=TRUE

=>

MMAE1_Reset.req

RESET-MM1

151

RHSET-
0

MSCY 1M_Reset.cnf(Act_Rem_Add)

/Act_Rem_Add=125 && IsARExistent(MS1)=FALSE && &&
IsARExistent(MM1)=FALSE

=>

DMPI\/IM1_RPQM req

RESET-DMPM

152

RESET-
MSH1

MSAC1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add=125

=>

Act_Rem_Add:= 0
MSAL1M_Reset.req(Act_Rem_Add)

RESET-MS1

153

RESET-
MSH1

MSAL1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add<125

=>

Act_Rem_Add:= Act_Rem_Add + 1
MSAL1M_Reset.req(Act_Rem_Add)

RESET-MS1

154

RESET-
MS1

MSAL1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add = 125 && IsARExistent(MM1)=TRUE
=>

MMAC1_Reset.req

RESET-MM1
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Event
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=>Action

Next State

155

RESET-
MSH1

MSAL1M_Reset.cnf(Act_Rem_Add)
/Act_Rem_Add = 125 && IsARExistent(MM1)=FALSE
=>

DMPMM1_Reset.req

RESET-DMPM

156

RESET-
MM1

MMAC1_Reset.cnf
=>
DMPMM1_Reset.req

RESET-DMPM

157

RESET-
DMPM

DMPMM1_Reset.cnf
/USER_SetMode_Offline = TRUE || USER_ChangedCritical_Para = TRUE

INIT-DMPM

158

RHSET-
DNIPM

DMPMM1_Reset.cnf
/USER_SetMode_Offline = FALSE && USER_ChangedCritical_Para = FALSE
=>
if(USER_sched_Reset = TRUE)
FSPMM1_Reset DP Master Cl1.cnf
endif

POWER-ON

159

t sjate

FSPMM1_Abort DP Master Cl1.req(AREP)
/AREP.AR_Type=MS0

=>

Current Extended Function Num[CREP]:=No_Service
LR_State[CREP]:=W-LR-REQ

MSCY 1M_Abort.req(Rem_Add:=CREP.Rem_Add)

SAME

160

t sjate

FSPMM1_Abort DP Master Cl1.req(AREP)
/AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=No_Service
LR_State[CREP]:=W-LR-REQ
MSAC1M_Abort.req(Rem_Add:=CREP.Rem.Add)

SAME

161

t sjate

FSPMM1_Abort DP Master Cl1.req(ARER)
/AREP.AR_Type=MM1
=>

MMAC1_Abort.req(Rem_Add:=CREP.Rem_Add)

SAME

162

t sfate

FSPMM1_Get_Slave_Diag.req(AREP, CREP)
/AREP.AR_Type=MS0
=>

MSCY1M_Get_Slave Diag.req(CREP.Rem_Add)

SAME

163

t sjate

MSCY1M_Get_Slave’ Diag.cnf(+)(Rem_Add, Diag_Data)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1 (Get_Slave_Diag.cnf(+)(AREP, CREP, Diag_Data)

SAME

164

t sfate

MSCY 1M,/ Get_Slave_Diag.cnf(-)(Rem_Add)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Get_Slave_Diag.cnf(-)(AREP, CREP)

SAME

165

t sfate

MSCY 1M_Set_Output.cnf(+)(Rem_Add, Slot_Number)
/SetContext(Rem_Add, Service)=TRUE &&
Isochronous Mode = (Not Synchronized || Enhanced Synchronized)

SAME

—

FSPMM1_Set_Output.cnf(+)(AREP, CREP, Slot_Number)

166

t state

MSCY 1M_Set_Output.cnf(-)(Rem_Add, Slot_Number)
/SetContext(Rem_Add, Service)=TRUE &&

Isochronous Mode = (Not Synchronized || Enhanced Synchronized)
=>

Status:= SC

FSPMM1_Set_Output.cnf(-)(AREP, CREP, Slot_Number, Status)

SAME

167

t state

MSCY1M_Get_Input.cnf(+)(Rem_Add, Slot_Number, Input_Data)
/SetContext(Rem_Add, Service)=TRUE &&

Isochronous Mode = (Not Synchronized || Enhanced Synchronized)
=>

FSPMM1_Get_Input.cnf(+)(AREP, CREP, Slot_Number, Input_Data)

SAME
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Next State

168

t state

MSCY1M_Get_Input.cnf(-)(Rem_Add, Slot_Number)
/SetContext(Rem_Add, Service)=TRUE &&

Isochronous Mode = (Not Synchronized || Enhanced Synchronized)
=>

Status:= SC

FSPMM1_Get_Input.cnf(-)(AREP, CREP, Slot_Number, Status)

SAME

169

t state

FSPMM1_Read.req(AREP, Slot_Number, Index, Length)
/AREP.AR_Type=MS1
=>

MSAC1M_Read.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length)

SAME

170

t sjate

MSAC1M_Read.cnf(+)(Rem_Add, Length, Data)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Read.cnf(+)(AREP, Length, Data)

SAME

171

t sfate

MSAC1M_Read.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code.-2)
/SetContext(Rem_Add, Service)=TRUE

=>

FSPMM1_Read.cnf(-)(AREP, Rem_Add, Error_Decode, Error_CodeM,
Error_Code_2)

SAME

172

t sfate

FSPMM1_Write.req(AREP, Slot_Number, Index, Length, Data)
/AREP.AR_Type=MS1

=>

MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot Number, Index, Length,
Data)

SAME

173

t sjate

MSAC1M_Write.cnf(+)(Rem_Add, Length)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Write.cnf(+)(AREP, Length)

SAME

174

t sfate

MSAC1M_Write.cnf(-)(Rem_Add, Erref\Decode, Error_Code_1, Error_Code_2)
/SetContext(Rem_Add, Service)=TRUE

=>

FSPMM1_Write.cnf(-)(AREP, Rem_Add, Error_Decode, Error_Code_1,
Error_Code_2)

SAME

175

t sjate

FSPMM1_Alarm_Ack.req(AREP, Slot_Number, Alarm_Type, Seq_Nr)
/AREP.AR_Type=MS$1

=>

MSAL1M_Alarm_Ack.req(Rem_Add:=CREP.Rem_Add, Slot_Number,
Alarm_Type, Seq. Nr)

SAME

176

t sjate

MSAL1M /Alarm_Ack.cnf(+)(Rem_Add, Slot_Number, Alarm_Type, Seq_Nr)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Alarm_Ack.cnf(+)(AREP, Slot_Number, Alarm_Type,Seq_Nr)

SAME

177

t sfate

MSAL1M_Alarm_Ack.cnf(-)(Rem_Add)
FSetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Alarm_Ack.cnf(-)(AREP, Slot Number, Alarm Type,Seq Nr)

SAME

178

t state

FSPIW—GetMaster—DifagTsp(= (AREP Diagnosis_Data)
/AREP.AR_Type=MM1
=>

MMAC1_Get_Master_Diag.rsp(Status:=OK, Diagnosis_Data)

OANE

179

t state

FSPMM1_Get_Master_Diag.rsp(-)(AREP, Status)
/AREP.AR_Type=MM1
=>

MMAC1_Get_Master_Diag.rsp(Status)

SAME

180

t state

MMAC1_Get_Master_Diag.ind(ldentifier)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Get_Master_Diag.ind(AREP, Mdiag_ldentifier:=ldentifier)

SAME

181

t state

FSPMM1_Start_Seq.rsp(+)(AREP, Max_Len_Data_Unit)
/AREP.AR_Type=MM1
=>

MMAC1_Start_Seq.rsp(Status:=OK, Max_Length_Data_Unit)

SAME
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# Current Event Next State
State /ICondition
=>Action
182 |t state FSPMM1_Start_Seq.rsp(-)(AREP, Status) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Start_Seq.rsp(Status)
183 |t state MMAC1_Start_Seq.ind(Req_Add, Area_Code, SAME
Timeout)
/SetContext(Rem_Add, Service)=TRUE
=>
FSPMM1_Start_Seq.ind(AREP, Area_Code, Timeout)
184 | t siate ESPMM1_Download rsp(+)(AREP) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Download.rsp(Status:=0K)
185 |t sfate FSPMM1_Download.rsp(-)(AREP, Status) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Download.rsp(Status)
186 |t sfate MMAC1_Download.ind(Req_Add, Area_Code, SAME
Address_Offset, Data)
/SetContext(Rem_Add, Service)=TRUE
=>
FSPMM1_Download.ind(AREP, Area_Code, Add_Offset; Data)
187 | t slate FSPMM1_Upload.rsp(+)(AREP, Data) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Upload.rsp(Status:=OK, Data)
188 |t sate FSPMM1_Upload.rsp(-)(AREP, Status) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Upload.rsp(Status)
189 |t sfate MMAC1_Upload.ind(Req_Add; Area_Code, SAME
Address_Offset, Data_Length)
/SetContext(Rem_Add, Service)=TRUE
=>
FSPMM1_Upload.ind(AREP, Area_Code, Add_Offset, Data_Len:=Data_Length)
190 |t slate FSPMM1_End_Segq.rsp(+)(AREP) SAME
/AREP.AR_Type=MM1
=>
MMAC1_End» Seq.rsp(Status:=0K)
191 | t slate FSPMMJ1_/End_Seq.rsp(-)(AREP, Status) SAME
/ARERAR_Type=MM1
=>
MMAC1_End_Seq.rsp(Status)
192 | t sfate MMAC1_End_Seq.ind(Req_Add) SAME
/SetContext(Rem_Add, Service)=TRUE
=>
FOoFIVIIVI l_cllu_oeq.inuu-\rv:r)
193 |t state FSPMM1_Act_Param.rsp(+)(AREP) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Act_Param.rsp(Status:=0K)
194 |t state FSPMM1_Act_Param.rsp(-)(AREP, Status) SAME
/AREP.AR_Type=MM1
=>
MMAC1_Act_Param.rsp(Status)
195 |t state MMAC1_Act_Param.ind(Area_Code, SAME

Activate)
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Act_Param.ind(AREP, Area_Code, Activate)
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State ICondition
=>Action
196 |t state MMAC1_Act_Para_Brct.ind(Area_Code) SAME

/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_Act_Para_Brct.ind(AREP, Area_Code)

197 |t state MSAC1M_Reject.ind(Rem_Add, Status) SAME
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_DP Master Cl1 Reject.ind(AREP, Reason:=Status)

198 |t state MSAL1M_Started.ind(Rem_Add, Alarm_Limit) SAME
[SetContext(Rem Add_Service)=TRUF
=>

FSPMM1_DP Master Cl1 Started.ind(AREP, Alarm_Limit)

199 |t sate MSAL1M_Stopped.ind(Rem_Add) SAME
/SetContext(Rem_Add, Service)=TRUE

=>

Current Extended Function Num[CREP]:=No_Service
LR_State[CREP]:=W-LR-REQ

FSPMM1_DP Master Cl1 Stopped.ind(AREP)

200 |t sfate MSAL1M_Alarm_Notification.ind(Rem_Add, Alarm_Type, Slot_Number, SAME
Seq_Nr, Alarm_Specifier, Add_Ack, Alarm_Data)

/SetContext(Rem_Add, Service)=TRUE

=>

FSPMM1_Alarm_Notification.ind(AREP, Alarm_Type, Stot. Number, Seq_Nr,
Alarm_Specifier, Add_Ack, Alarm_Data)

201 |t sfate MSCY1M_New_Slave_Diag.ind(Rem_Add) SAME
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_New_Slave_Diag.ind(AREP, CREP)

202 |t sfate MSCY1M_New_Input.ind(Rem_Add) SAME
/SetContext(Rem_Add, Service)=TRUE
=>

FSPMM1_New_lInput.ind(ARER,<CREP)

203 |t sate FSPMM1_Set_Output.req(AREP, CREP, Slot_Number, Output_Data, Final) SAME
/AREP.AR_Type=MSO0 &&

(DX_Lock || Chg_Buffer)

=>

Status:= SE

FSPMM1_Set, Output.cnf(-)(AREP, CREP, Slot_Number, Status)

204 |t state FSPMM1 /Get_Input.req(AREP, CREP, Slot_Number) SAME
/AREP AR-Type=MSO0 &&

(DX_dock' || Chg_Buffer)

=>

Status:= SE

FSPMM1_Get_Input.cnf(-)(AREP, CREP, Slot_Number, Status)

205 |t sfate FSPMM1_Set_Output.req(AREP, CREP, Slot_Number, Output_Data, Final) SAME
/AREP.AR_Type=MS0 &&

IDX_Lock && !Chg Buffer && Isochronous Mode <> Buffered Synchronized
=>

MSCY1M_Set_Output.req(Rem_Add:=CREP.Rem_Add, Slot_Number,
Output_Data)

206 |t state FSPMM1_Get_Input.req(AREP, CREP, Slot_Number) SAME
/AREP.AR_Type=MS0 &&

IDX_Lock && !Chg_Buffer && Isochronous Mode <> Buffered Synchronized
=>

MSCY1M_Get_Input.req(Rem_Add:=CREP.Rem_Add, Slot_Number)

207 |t state FSPMM1_Set_Output.req(AREP, CREP, Slot_Number, Output_Data, Final) SAME
/AREP.AR_Type=MS0 &&

IDX_Lock && !Chg_Buffer && Isochronous Mode = Buffered Synchronized
=>

Bfr_Set_Output:= Output_Data

Chg_Buffer:= Final

FSPMM1_Set_Output.cnf(+)(AREP, CREP, Slot_Number)
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# Current Event Next State
State ICondition
=>Action
208 |t state FSPMM1_Get_Input.req(AREP, CREP, Slot_Number) SAME

/AREP.AR_Type=MS0 &&

IDX_Lock && !Chg_Buffer && Isochronous Mode = Buffered Synchronized
=>

Input_Data:= Bfr_Get_Input

FSPMM1_Get_Input.cnf(+)(AREP, CREP, Slot_Number, Input_Data)

209 |t state MSCY 1M_Set_Output.cnf(+)(Rem_Add, Slot_Number) SAME
/SetContext(Rem_Add, Service)=TRUE &&
Isochronous Mode = Buffered Synchronized
=>

210 |t sfate MSCY1M_Set_Output.cnf(-)(Rem_Add, Slot_Number) SAME
/SetContext(Rem_Add, Service)=TRUE &&
Isochronous Mode = Buffered Synchronized
=>

Set_Output = Nil

211 |t sate MSCY1M_Get_Input.cnf(+)(Rem_Add, Slot_Number, Input_Data) SAME
/SetContext(Rem_Add, Service)=TRUE &&
Isochronous Mode = Buffered Synchronized &&
NOT received all MSCY1M_Get_Input.cnf

=>

Get_Input = Input_Data

212 |t sfate MSCY1M_Get_Input.cnf(+)(Rem_Add, Slot_Number, Input\Data) SAME
/SetContext(Rem_Add, Service)=TRUE &&
Isochronous Mode = Buffered Synchronized&&
NOT received all MSCY1M_Get_Input.cnf

=>

Chg_Buffer:= FALSE

Get_Input = Input_Data

213 |t sfate MSCY1M_Get_Input.cnf(-)(Rem_Add, Slot_Number) SAME
/SetContext(Rem_Add, Service)=TRUE&&
Isochronous Mode = Buffered Synchronized
=>

Get_Input = Nil
214 | ANY- DMPMM1_Event.ind(Event, Add_Info) SAME
STATE =>
FSPMM1_DP Master, Clt Event.ind(Event, Add_Info)
215 | ANY- DMPMM1_SYNCH_Delayed.ind (TSH) SAME
STATE =>
FSPMM1_S¥NCH_Delayed.ind (AREP, TSH)
216 |ANY- DMPMM1 ~Fault.ind RESET]
STATE =>

USER\ 'sched_Reset:= False
FSPMM1_DP Master Cl1 Fault.ind

217 | ANY- MSCY1M_Fault.ind RESET]
STATE =>

USER_sched_Reset:= False
FSPMM1 DP Master Cl1 Fault.ind

218 | ANY- MSAL1M_Fault.ind RESET
STATE =>

USER_sched_Reset:= False
FSPMM1_DP Master CI1 Fault.ind

219 | ANY- MSAC1M_Fault.ind RESET
STATE =>

USER_sched_Reset:= False
FSPMM1_DP Master CI1 Fault.ind

220 [ ANY- MMAC1_Fault.ind RESET
STATE =>

USER_sched_Reset:= False
FSPMM1_DP Master CI1 Fault.ind

221 | ANY- FSPMM1_Reset DP Master Cl1.req RESET
STATE =>
USER_sched_Reset:= True
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Current

State

Event
ICondition
=>Action

Next State

222

ANY-
STATE

DMPMM1_SYCL_Time_Event.cnf (Send Delay Time, Status)
=>

FSPMM1_SYCL_Time_Event.cnf (AREP, Send Delay Time, Status)

SAME

223

ANY-
STATE

FSPMM1_SYCL_Time_Event.req (AREP)
=>

DMPMM1_SYCL_Time_Event.req

SAME

224

ANY-
STATE

FSPMM1_SYCL_Clock_Value.req (AREP, Clock Value Time Event, Clock
Value previous TE, Clock Value Status)
=>

DMPMM1 SYCI Clack Value req (Clack Value Time Fvent_Clock Valie

SAME

previous TE, Clock Value Status)

225

AN
STl

ATE

DMPMM1_SYCL_Clock_Value.cnf (Status)
=>

FSPMM1_SYCL_Clock_Value.cnf (AREP, Status)

SAME

226

AN
STl

Y-
ATE

DMPMM1_SYCL_Clock_Value.ind (Clock Value Time Event, Clock Value
previous TE, Clock Value Status, Receive Delay Time, Src add Clk msg)

=>

FSPMM1_SYCL_Clock_Value.ind (AREP, Clock Value Time EventijClock
Value previous TE, Clock Value Status, Receive Delay Time, Sreradd Clk msg)

SAME

227

ts

ate

FSPMM1_lInitiate_Load.req ( AREP, Slot Number, LR Index; koad Type, Load
Image Size, Intersegment Request Timeout, User Specifi¢\)
/LR_State[CREP]==W-LR-REQ

&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Initiate,"Load

Current Slot Number[CREP]:=Slot Number

Index:=255

Length:=10+sizeof(User Specific)
Data.w.IL.Extended_Function_Num:=Initiate_Load

Data.w.IL.LR_Index:=LR Index

Data.w.IL.Load_Type:=Load Type

Data.w.IL.Load_Image_Size:=Lodad Image Size
Data.w.IL.User_Specific:=User Specific
Data.w.IL.Intersegment_Request_Timeout:=Intersegment Request Timeout
MSAC1M_Write.req(Rem*Add:=CREP.Rem_Add, Slot_Number, Index, Length,
Data)

LR_State[CREP]:=W-LR-CNF

SAME

228

ate

MSAC1M_Write,chf(+)(Rem_Add, Length)

/LR_State[CREP]==W-LR-CNF

&SetContext{Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Initiate_Load

=>

Slot. Number:=Current Slot Number[CREP]

Index:=255

Length:=10

MSAC1M_Read.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length)
LR_State[CREP]:=W-LR-CNF

SAME

229

ate

MSAC1M_Read.cnf(+)(Rem_Add, Length, Data)

RED1 AR ORI

SAME

Ciotal
TEMN_JState[o T | VV=CIN=CINT

&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Initiate_Load
=>

Current Extended Function Num[CREP]=No_Service
Actual LR Size:=Data.r.IL.Actual_LR_Size

Max Response Delay:=Data.r.IL.Max_Response_Delay
Max Segment Length:=Data.r.IL.Max_Segment_Length
User Specific:=Data.r.IL.User_Specific
FSPMM1_lInitiate_Load.cnf(+) ( AREP, Actual LR Size, Max Response Delay,
Max Segment Length, User Specific )
LR_State[CREP]:=W-LR-REQ
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# Current Event Next State
State ICondition
=>Action
230 |t state MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME

/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Initiate_Load
=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1
FSPMM1_lInitiate_Load.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ

231 |t state FSPMM1_Pull_Segment.req ( AREP, Slot Number, LR Index, Segment Length ) | SAME
HR—StatetEREP==W~-tR-REQ

&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Pull

Current LR Index[CREP]:=LR Index

Index:=255

Length:=Segment Length

MSAC1M_Read.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Lenhgth)
LR_State[CREP]:=W-LR-CNF

232 |t sfate MSAC1M_Read.cnf(+)(Rem_Add, Length, Data) SAME
/LR_State[CREP]==W-LR-CNF

&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Pull

=>

Current Extended Function Num[CREP]=No_Service

Segment Number:=Data.PULL.Sequence Number

More Follows:=Data.PULL.Options.More Follows,

Data:=Data.PULL.Region Data

Segment Length:=Length-6

FSPMM1_Pull_Segment.cnf(+) ( AREP, Segment Length, Segment Number,
More Follows, Data )

LR_State[CREP]:=W-LR-REQ

233 |t sfate MSAC1M_Read.cnf(-)(Rem_Add,-Efror_Decode, Error_Code_1, Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Serviee)=TRUE &&

Current Extended Function(Num[CREP]=Pull

=>

Current Extended Funttion Num[CREP]=No_Service
Error Code:=Error~Code_1
FSPMM1_Pull_Segment.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ

234 |t sfate FSPMM1(Push_Segment.req ( AREP, Slot Number, LR Index, Segment SAME
Length{Segment Number, More Follows, Data )
/LR_S8tate[CREP]==W-LR-REQ

&AREP.AR_Type=MS1

=3

Current Extended Function Num[CREP]:=Push

Current Slot Number[CREP]:=Slot Number

Index:=255

Length:=6+Segment Length

I'\—.t—._DI IQLI_EannAnA Eunction Mnm:—Duoh

Data.PUSH.LR_Index:=LR Index

Data.PUSH.Segment_Number:=Segment Number
Data.PUSH.Option.More_Follows:=More Follows

Data.PUSH.Data:=Data

MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,
Data)

LR_State[CREP]:=W-LR-CNF
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# Current Event Next State
State ICondition
=>Action
235 |t state MSAC1M_Write.cnf(+)(Rem_Add, Length) SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Function Num[CREP]=Push
=>
Current Extended Function Num[CREP]=No_Service
Segment Number:=Data.PUSH.Sequence Number
More Follows:=Data.PUSH.Options.More Follows
Data:=Data.PUSH.Region Data
Segment Length:=Length-6
FSPMM1_Push_Segment.cnf(+) ( AREP)
[R_State| CREP].=W-LR-REQ
236 |t sfate MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Function Num[CREP]=Push
=>
Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1
FSPMM1_Push_Segment.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ
237 |t state FSPMM1_Terminate_Load.req ( AREP, Slot Number, LR Index.) SAME
/LR_State[CREP]==W-LR-REQ
&AREP.AR_Type=MS1
=>
Current Extended Function Num[CREP]:=Terminatél oad
Current Slot Number[CREP]:=Slot Number
Index:=255
Length:=6
Data.TL.Extended_Function_Num:=Terminate_Load
Data.TL.LR_Index:=LR Index
MSAC1M_Write.req(Rem_Add:=CRER.Rem_Add, Slot_Number, Index, Length,
Data)
LR_State[CREP]:=W-LR-CNF
238 |t sfate MSAC1M_Write.cnf(+)(Rem_Add, Length) SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Funttion Num[CREP]=Terminate_Load
=>
Current Extended“Eunction Num[CREP]=No_Service
FSPMM1_Terminate_Load.cnf(+) ( AREP)
LR_State[CREP]:=W-LR-REQ
239 |t sate MSAC 1M Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Cudrrent Extended Function Num[CREP]=Terminate_Load
=>
Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1
FSPMM1_Terminate_Load.cnf(-) ( AREP, Error Code )
LR—StatefCRER}=W LR REQ
240 |t state FSPMM1_Call.req ( AREP, Slot Number, Entity Number, FI Index, Execution SAME

Argument)

/LR_State[CREP]==W-LR-REQ
&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Call
Current Slot Number[CREP]:=Slot Number
Index:=255

Length:=4+sizeof(Execution Argument)
Data.w.CALL.Extended_Function_Num:=Call

Data.w.CALL. Entity_Number:= Entity_Number

Data.w.CALL.FI_Index:=FI Index
Data.w.CALL.Execution_Argument:=Execution Argument
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,
Data)

LR_State[CREP]:=W-LR-CNF
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# Current Event Next State
State ICondition
=>Action
241 |t state MSAC1M_Write.cnf(+)(Rem_Add, Length) SAME

/LR_State[CREP]==W-LR-CNF

&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Call

=>

Slot_Number:=Current Slot Number[CREP]

Index:=255

Length:=CREP.Max_PDU_Length
MSAC1M_Read.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length)
LR_State[CREP]:=W-LR-CNF

242 |t state MSACHI—Readenft-tRem—AddtengthBate) SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Call

=>

Current Extended Function Num[CREP]=No_Service
Result Argument:=Data.r.CALL.Result_Argument
FSPMM1_Call.cnf(+) ( AREP, Result Argument )
LR_State[CREP]:=W-LR-REQ

243 |t sfate MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Call

=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1

FSPMM1_Call.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ

244 |t sfate FSPMM1_Start.req ( AREP, Slot Number,Rllndex, Execution Argument) SAME
/LR_State[CREP]==W-LR-REQ

&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Start

Current Slot Number[CREP]:=Slet Number

Index:=255

Length:=4+sizeof(Executiof Argument)
Data.FIS.Extended_Function_Num:=Start

Data.FIS.FI_Index:=FI"lndex

Data.FIS.Execution_‘Argument:=Execution Argument
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,

Data)
LR_State[CREP]:=W-LR-CNF
245 |t state MSAC 1M Write.cnf(+)(Rem_Add, Length) SAME

/LR_State[CREP]==W-LR-CNF
&SetEontext(Rem_Add, Service)=TRUE &&

Cudrrent Extended Function Num[CREP]=Start

=>

Current Extended Function Num[CREP]=No_Service
FSPMM1_Start.cnf(+) ( AREP )
LR_State[CREP]:=W-LR-REQ

246 |t state MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Start

=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1

FSPMM1_Start.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ
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# Current Event Next State
State ICondition
=>Action
247 |t state FSPMM1_Stop.req ( AREP, Slot Number, FI Index) SAME
/LR_State[CREP]==W-LR-REQ
&AREP.AR_Type=MS1
=>
Current Extended Function Num[CREP]:=Stop
Current Slot Number[CREP]:=Slot Number
Index:=255
Length:=4
Data.FIS.Extended_Function_Num:=Stop
Data.FIS.Fl_Index:=FI Index
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,
Data)
LR_State[CREP]:=W-LR-CNF
248 |t sfate MSAC1M_Write.cnf(+)(Rem_Add, Length) SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Function Num[CREP]=Stop
=>
Current Extended Function Num[CREP]=No_Service
FSPMM1_Stop.cnf(+) ( AREP )
LR_State[CREP]:=W-LR-REQ
249 |t sate MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code \1/ Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Function Num[CREP]=Stop
=>
Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1
FSPMM1_Stop.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ
250 |t state FSPMM1_Resume.req ( AREP, Slot Number, Fl Index, Execution Argument) SAME
/LR_State[CREP]==W-LR-REQ
&AREP.AR_Type=MS1
=>
Current Extended Function Num[CREP]:=Resume
Current Slot Number[CRER]:=Slot Number
Index:=255
Length:=4+sizeof(ExeCution Argument)
Data.FIS.Extended kunction_Num:=Resume
Data.FIS.FI_Index:=FI Index
Data.FIS.Exegution_Argument:=Execution Argument
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,
Data)
LR_State[CREP]:=W-LR-CNF
251 |t sfate MSAETM_Write.cnf(+)(Rem_Add, Length) SAME
/ILR”State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&
Current Extended Function Num[CREP]=Resume
=>
Current Extended Function Num[CREP]=No_Service
EFSRMMI—Resume-erf+ARERS
LR_State[CREP]:=W-LR-REQ
252 |t state MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME

/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Resume
=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1

FSPMM1_Resume.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ
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# Current Event Next State
State ICondition
=>Action
253 |t state FSPMM1_Reset.req ( AREP, Slot Number, FI Index) SAME

/LR_State[CREP]==W-LR-REQ

&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Reset

Current Slot Number[CREP]:=Slot Number

Index:=255

Length:=4

Data.FIS.Extended_Function_Num:=Reset

Data.FIS.FI_Index:=FI Index
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,

Data)
LR_State[CREP]:=W-LR-CNF
254 |t sfate MSAC1M_Write.cnf(+)(Rem_Add, Length) SAME

/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Reset

=>

Current Extended Function Num[CREP]=No_Service
FSPMM1_Reset.cnf(+) ( AREP )
LR_State[CREP]:=W-LR-REQ

255 |t sate MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code \1/ Error_Code_2) | SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Reset

=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1

FSPMM1_Reset.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ

256 |t state FSPMM1_Get_FI_State.req ( AREP, Stot'"Number, Fl Index ) SAME
/LR_State[CREP]==W-LR-REQ

&AREP.AR_Type=MS1

=>

Current Extended Function Num[CREP]:=Get_State

Current Slot Number[CRER]:=Slot Number

Index:=255

Length:=4

Data.w.STATE.Extended_Function_Num:=Get_State
Data.w.STATE.FINindex:=FI Index
MSAC1M_Write.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length,

Data)
LR_State[CREP]:=W-LR-CNF
257 |t sfate MSAGC1M_Write.cnf(+)(Rem_Add, Length) SAME

/LRSState[CREP]==W-LR-CNF

&8etContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Get_State

=>

Slot_Number:=Current Slot Number[CREP]

Index:=255

Longth=5

MSAC1M_Read.req(Rem_Add:=CREP.Rem_Add, Slot_Number, Index, Length)
LR_State[CREP]:=W-LR-CNF

258 |t state MSAC1M_Read.cnf(+)(Rem_Add, Length, Data) SAME
/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Get_State
=>

Current Extended Function Num[CREP]=No_Service
FI State:=Data.r.STATE.State
FSPMM1_Get_FI_State.cnf (+) ( AREP, FI State )
LR_State[CREP]:=W-LR-REQ
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# Current Event Next State
State ICondition
=>Action
259 |t state MSAC1M_Write.cnf(-)(Rem_Add, Error_Decode, Error_Code_1, Error_Code_2) | SAME

/LR_State[CREP]==W-LR-CNF
&SetContext(Rem_Add, Service)=TRUE &&

Current Extended Function Num[CREP]=Get_State
=>

Current Extended Function Num[CREP]=No_Service
Error Code:=Error_Code_1
FSPMM1_Get_State.cnf(-) ( AREP, Error Code )
LR_State[CREP]:=W-LR-REQ

8.2.4 Functions

Table $6 contains the functions used by the FSPMM1, their arguments and their-descrigtions.

Table 56 — Functions used by the FSPMM1

Function name

Description

SetConfext (Rem_Add, Service-ld)

(Class 1).

B) Otherwise it returns FALSE.

This function checks if there exist an entry for the inputs Rem_Add resp.
Res_SAP and Service in the ARL and related CRL of the DP-master

A) If there exists an entry then it,returns TRUE and sets the local conptext
according to the current CREP and AREP.

IsARexiptent (AR)

This function checks if there exist an entry with ARtype=AR.

Chg_Bfl(Buffer1, Buffer 2)

This function exchanges Buffer 1 and Buffer 2.

8.3 FSPMM2

8.3.1 Primitive definitions

8.3.1.1 Primitives exchanged between AP-Context and FSPMM2

Table $7 shows the serviee primitives including their associated parameters issued by the AP-
Context and received by the FSPMM2.

Fable 57 — Primitives issued by AP-Context to FSPMM2

Primitivesname Source Associated parameters Functions
Init DP|master Cl2.req AP-Context |Bus Para Refer to FAL Service Definition in
IEC 61158-5-3 and in IEC 61158-3-3
Reset DP master Cl2.req AP-Context |(none) Refer to FAL Service Definition in
IEC 61158-5-3
Abort.req AP-Context | AREP

Subnet,
Instance,
Reason Code

Read Slave Diag.req AP-Context | AREP

Read Output.req

AP-Context | AREP

Read Input.req

AP-Context |AREP

Get Cfg.req

AP-Context | AREP
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Primitive name

Source

Associated parameters

Functions

Set Slave Add.req

AP-Context

AREP,

New Slave Add,
Ident Number,
No Add Chg,
Rem Slave Data

Initiate.req

AP-Context

AREP,

Send Timeout,
Features Supported,
Profile Features
Supported,

Profile Ident Number,
Add Addr Param

Read.rgq

AP-Context

AREP,
Slot Number,
Index,
Length

Write.rgq

AP-Context

AREP,

Slot Number,
Index,
Length,

Data

Data Tfansport.req

AP-Context

AREP,

Slot Number,
Index,
Length,

Data

Get Mgster Diag.req

AP-Context

AREP,
MDiag Identifier

Start Spq.req

AP-Context

AREP,
Area Code,
Timeout

Downldad.req

AP-Context

AREPs
Are@&’Code,
Add' Offset,
Data

Upload}req

AP-Context

AREP,
Area Code,
Add Offset,
Data Len

End Sqqg.req

AP-Context

AREP

Act Pafam.req

AP-Context

AREP,
Area Code,
Activate

Act Pafa Brct.req

AP-Context

AREP,
Area Code

Load ARIK DP"master Cl2.req

AP-Context

List of ARL Entries

Get ARC DP master ClZ.req

AF-Lontext

{none)

Load CRL DP master Cl2.req

AP-Context

List of CRL Entries

Get CRL DP master Cl2.req

AP-Context

(none)

Initiate Load.req

AP-Context

AREP,

Slot Number,

LR Index,

Load Type,

Load Image Size,
Intersegment Request,
Timeout

Pull Segment.req

AP-Context

AREP,

Slot Number,
LR Index,
Segment Length
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Primitive name

Source

Associated parameters

Functions

Push Segment.req

AP-Context

AREP,

Slot Number

LR Index,
Segment Length
Segment Number,
More Follows,
Data

Terminate Load.req

AP-Context

AREP
Slot Number
LR Index

Start.req

AP-Context

AREP
Slot Number

Fl Index
Execution Argument

Stop.rgq

AP-Context

AREP
Slot Number
FI Index

Resump.req

AP-Context

AREP

Slot Number

FI Index

Execution Argument

Reset.leq

AP-Context

AREP
Slot Number
Fl Index

Call.req

FSPMS

AREP

Slot Number

Entity Number

Fl Index

Execution Argument

Table

Conte)t and received by the FSPMS.

b8 shows the service primitives including their associated parameters issued by t

Table 58 — Primitives issued by FSPMM2 to AP-Context

he AP-

Primitive name Source Associated parameters Functions
Init DP| master Cl2.cnf FSPMM2 (none) Refer to FAL Service Definitiop in
IEC 61158-5-3
Reset.gnf FSPMM2 (none)
Read $lave Diag.cnf(+) FSPMM2 AREP,
Diag Data
Read $lave Biag.cnf(-) FSPMM2 AREP,
Status
Get Cfg.chf(+) ESPMM?2 AREDR.
Cfg Data
Get Cfg.cnf(-) FSPMM2 AREP,
Status
Read Output.cnf(+) FSPMM2 AREP,
Output Data
Read Output.cnf(-) FSPMM2 AREP,
Status
Read Input.cnf(+) FSPMM2 AREP,
Input Data
Read Input.cnf(-) FSPMM2 AREP,
Status
Set Slave Add.cnf(+) FSPMM2 AREP
Set Slave Add.cnf(-) FSPMM2 AREP,
Status
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Primitive name

Source

Associated parameters

Functions

Initiate.cnf(+)

FSPMM2

AREP,

Max Len Data Unit,
Features Supported,
Profile Features
Supported,

Profile Ident Number,
Add Addr Param

Initiate.cnf(-)

FSPMM2

AREP,

Error Decode,
Error Code 1
Error Code 2

Read.cnf(+)

ESPMM?2

ARFP

Length,
Data

Read.qnf(-)

FSPMM2

AREP,

Error Decode,
Error Code 1
Error Code 2

Write.dnf(+)

FSPMM2

AREP,
Length

Write.qnf(-)

FSPMM2

AREP,

Error Decode,
Error Code 1

Error Code 2

Data Tfansport.cnf(+)

FSPMM2

AREP,
Length,
Data

Data Tfansport.cnf(-)

FSPMM2

AREP,

Error Decode,
Error Codé 1
Error'Code 2

Get M3ster Diag.cnf(+)

FSPMM2

AREP,
Diagnosis Data

Get M3gster Diag.cnf(-)

FSPMM2

AREP,
Status

Start Seq.cnf(+)

FSRMM2

AREP,
Max Len Data Unit

Start Seq.cnf(-)

FSPMM2

AREP,
Status

Downlgad.cnf(+)

FSPMM2

AREP

Downlgad.cnf(-)

FSPMM2

AREP,
Status

Upload.cnf(+)

FSPMM2

AREP,
Data

Upload.cnf(-)

ESPMM2

AREP

Status

End Seq.cnf(+)

FSPMM2

AREP

End Seq.cnf(-)

FSPMM2

AREP,
Status

Act Param.cnf(+)

FSPMM2

AREP

Act Param.cnf(-)

FSPMM2

AREP,
Status

Act Para Brct.cnf(+)

FSPMM2

AREP

Act Para Brct.cnf(-)

FSPMM2

AREP,
Status

Event.ind

FSPMM2

Event,
Add Info
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DP master CI2 Reject.ind FSPMM2 AREP,
Reason
Abort.ind FSPMM2 AREP,
Locally Generated,
Subnet,
Instance,
Reason_Code,
Additional_Detail
DP master CI2 Fault.ind FSPMM2 (none)
Load ARL DP master Cl2.cnf(+) |FSPMM2 (none)
Load RL UF Thdstel UIZ.CTT(=) FoOFIVIVIZ o ldlUsS
Get ARL DP master Cl2.cnf(+) FSPMM2 List of ARL Entries
Get ARL DP master Cl2.cnf(-) FSPMM2 Status
Load JRL DP master Cl2.cnf(+) |FSPMM2 (none)
Load JRL DP master Cl2.cnf(-) |FSPMM2 Status
Get CRL DP master Cl2.cnf(+) FSPMM2 List of CRL Entries
Get CRL DP master Cl2.cnf(-) FSPMM2 Status
Initiate] Load.cnf(+) FSPMM2 AREP,
Actual LR Size,
Max Response Delay,
Max Segment Length
Initiate] Load.cnf(-) FSPMM2 AREP,
Error Code
Pull Sggment.cnf(+) FSPMM2 AREP,
Segment-Length,
Segment{Number,
More Follows,
Data
Pull Sggment.cnf(-) FSPMM2 AREP,
Error Code
Push Jegment.cnf(+) FSPNM2 AREP
Push Jegment.cnf(-) FSPMM2 AREP,
Error Code
Terminfate Load.cnf(+) FSPMM2 AREP
Terminjate Load.cnf(-) FSPMM2 AREP,
Error Code
Start.chf(+) FSPMM2 AREP
Start.cpf(-) FSPMM2 AREP
Error Code
Function Invocation
State
Stop.cnf(+) FSPMM2 AREP
Stop.cnf(-) FSPMM2 AREP
Error Code
Function Invocation
State
Resume.cnf(+) FSPMM2 AREP
Resume.cnf(-) FSPMM2 AREP
Error Code
Function Invocation
State
Reset.cnf(+) FSPMM2 AREP
Reset.cnf(-) FSPMM2 AREP
Error Code
Call.cnf(+) FSPMM2 AREP

Result Argument
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Primitive name Source Associated parameters Functions

Call.cnf(-) FSPMM2 AREP

Result Argument
Error Code

8.3.1.2

Parameters of FSPMM2 primitives

The parameters used with the primitives exchanged between the FSPMM2 and the AP-
Context are described in FAL Service Definition in IEC 61158-5-3.

8.3.2 —Statemachine-deseription

This Machine is used to co-ordinate the Interactions between AP-Context and~DMPMM1,
MSCY1M, MSAC1M, MSAL1M and MMAC1. As the support of several State Machines [for the
commuynication with individual slave as well as timing constraints of the operation of slave
requirg a consistent scheduling, this task is accomplished by FSPMM1 as wel).
Local Variables
LR_State
(Array jof Unsigned8)
This vgriable stores the state of the Load Region sequenc¢e of the corresponding AREP
CurrentExtendedFunctionNum
(Array jof Unsigned 8)
This vTriabIe stores the extended function number of the currently processed LR seryice of
the cofresponding AREP.
CurrentSlotNumber
(Array jof Unsigned8)
This Variable stores the sl|ot»number of the currently processed LR service ppf the
corresponding AREP.
8.3.3 FSPMM2 state-table
Table $9 contains,the complete description of the FSPMM2 state machine.
Table 59 —- FSPMM2 state table
# Current Event Nex} state
state I condition
=> action
1 |POWER-ON |Load ARL DP master Cl2.req (List of ARL Entries) POWER-ON
/valid parameters
=>
Load ARL DP master Cl2.cnf(+)
2 |POWER-ON |Load ARL DP master Cl2.req (List of ARL Entries) POWER-ON
/invalid parameters
=>
Status:= NO
Load ARL DP master Cl2.cnf(-) (Status)
3 |POWER-ON |Get ARL DP master Cl2.req POWER-ON
/ARL loaded
=>
Get ARL DP master Cl2.cnf(+) ( List of ARL Entries )
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# Current Event Next state
state | condition
=> action
4 |POWER-ON |Get ARL DP master Cl2.req POWER-ON
/ARL not loaded
=>
Status:= NO
Get ARL DP master Cl2.cnf(-) (Status)
5 |POWER-ON |Load CRL DP master Cl2.req ( List of CRL Entries ) POWER-ON

/valid parameters
=>

Load CRL DP master Cl2.cnf(+)

6 PQWER-ON load CRI DP master Cl2 req (1ist of CRIl FEntries ) POWFR-ON
/invalid parameters

=>

Status:= NO

Load CRL DP master Cl2.cnf(-) (Status)

7 |PQWER-ON |Get CRL DP master Cl2.req POWER-ON
/CRL loaded
=>

Get CRL DP master Cl2.cnf(+) (List of CRL Entries)

8 |PQWER-ON |Get CRL DP master Cl2.req POWER-ON
/CRL not loaded

=>

Status:= NO

Get CRL DP master Cl2.cnf(-) (Status)

9 |PON FSPMM2_Init DP master CI2 .req(Bus_Para) INIT-DLM
=>

StoreNumberlssuedMlInit()

Current Extended Function Num[AREP]=No.Service
LR_State[AREP]:=W-LR-REQ
DMPMM2_Minit_DLL.req(Bus_Para)

MMAC_Minit_MM.req
MSAC2M_MiInit_MS2.req(First_MS2” AREP ..Last_ MS2_AREP)

10 |IN[T-DLM DMPMM2_Minit_DLL.cnf INIT-pLM
i;nore

11 |IN[T-DLM MMAC2_MInit_MM.enf INIT-pLM
i;nore

12 |IN[T-DLM MSAC2M_Minit_MS2.cnf (CREP) INIT-pLM
/IsLastWaitingMinit()=FALSE
i_g>nore

13 |IN[T-DLM MSAC2M_Minit_MS2.cnf (CREP) RUN

/tsLastWaitingMInit()=TRUE
=>
FSPMM2_Init DP master CI2 .cnf

14 |RUN Any FSPMM2.req RUN
TWIONY AREP.AR_TYPE
=>

ignore

15 |RUN Any MMAC1.cnf RUN
/SetContext(Rem_add, Service) = FALSE
=>

ignore

16 |RUN Any MSAC2M.req RUN
/SetContext(CREP, Service) = FALSE
=>

ignore

17 |RUN Any DMPMM2.req RUN
/SetContext(Rem_add, Service) = FALSE
=>

ignore
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# Current Event Next state
state | condition
=> action
18 |RUN FSPMM2_Abort.req(AREP, Subnet, Instance, Reason_Code) RUN
/AREP.AR_Type = MSO
=>
DMPMM2_Abort.req
19 |RUN FSPMM2_Abort.req(AREP, Subnet, Instance, Reason_Code) RUN
/AREP.AR_Type = MM1
=>
MMAC2_Abort.req
20 |RUN FSPMM2_Abort.req(AREP, Subnet, Instance, Reason_Code) RUN
[AREP AR Type = MS2
=>
Current Extended Function Num[AREP]=No_Service
LR_State[AREP]:=W-LR-REQ
MSAC2M_Abort.req(CREP, Subnet, Instance, Reason_Code)
21 |RUN MSAC2M_Abort.ind(CREP, Locally_Generated, Subnet, Instance, RUN
Reason_Code, Abort_Detail)
/SetContext(CREP, Service) = TRUE
=>
Current Extended Function Num[AREP]=No_Service
LR_State[AREP]:=W-LR-REQ
FSPMM2_Abort.ind(AREP, Locally Generated, Subnet, Instance, Reason Code,
Additional Detail)
22 |RUN DMPMM2_Event.ind(Event, Add_info) RUN
=>
FSPMM2_Event.ind(Event=Event/Fault, Add_InfosAdd_info)
23 |RUN FSPMM2_Read_Slave_Diag.req(AREP) RUN
/AREP.AR_Type = MSO
=>
DMPMM2_Read_Slave_Diag.req(CREP;Rem_Add)
24 |RUN DMPMM2_Read_Slave_Diag.cnf(+)(Rem_Add, Diag_Data) RUN
/SetContext(Rem_add, Service)="TRUE
=>
FSPMM2_Read_Slave_Diag-enf(+)(AREP, Diag_Data)
25 |RUN DMPMM2_Read_Slaye_Diag.cnf(-)(Rem_Add, Status) RUN
/SetContext(Rem_add; Service) = TRUE
=>
FSPMM2_Read\Slave_Diag.cnf(-)(AREP, Status=Status)
26 |RYN FSPMM2_Get, Cfg.req(AREP) RUN
/AREP.AR\Type = MSO
=>
DMPMM2_Get_Cfg.req(CREP.Rem_Add)
27 |RUN DMPMM2_Get_Cfg.cnf(+)(Rem_Add, Cfg_Data) RUN
/SetContext(Rem_add, Service) = TRUE
=>
FSPMM2_Get_Cfg.cnf(+)(AREP, Cfg_Data)
28 |RUN DMPMM2_Get_Cfg.cnf(-)(Rem_Add, Status) RUN
roClUONEXI(REITI_add, aerviu—:) = ITRULC
=>
FSPMM2_Get_Cfg.cnf(-)(AREP, Status)
29 |RUN FSPMM2_Read_Input.req(AREP) RUN
/AREP.AR_Type = MSO
=>
DMPMM2_Read_Input.req(CREP.Rem_Add)
30 |RUN DMPMM2_Read_Input.cnf(+)(Rem_Add, Inp_Data) RUN
/SetContext(Rem_add, Service) = TRUE
=>
FSPMM2_Read_Input.cnf(+)(AREP, Inp_Data)
31 |RUN DMPMM2_Read_Input.cnf(-)(Rem_Add, Status) RUN

/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Read_Input.cnf(-)(AREP, Status)
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Current
state

Event
| condition
=> action

Next state

32

RUN

FSPMM2_Read_Output.req(AREP)
/AREP.AR_Type = MS0O
=>

DMPMM2_Read_Output.req(CREP.Rem_Add)

RUN

33

RUN

DMPMM2_Read_Output.cnf(+)(Rem_Add, Outp_Data)
/SetContext(Rem_add, Service) = TRUE

=>

FSPMM2_Read_Output.cnf(+)(AREP, Outp_Data)

RUN

34

RUN

DMPMM2_Read_Output.cnf(-)(Rem_Add, Status)

RUN

[SetContexi(Rem add _Service) = TRUF
=>
FSPMM2_Read_Output.cnf(-)(AREP, Status)

35

RUN

FSPMM2_Set_Slave_Add.req(AREP, New_Slave_Add, Ident_Number,
No_Add_Chg, Rem_Slave_Data)

/AREP.AR_Type = MS0O

=>

DMPMM2_Set_Slave_Add.req(CREP.Rem_Add, New_Slave_Add,
Ident_Number, No_Add_Chg, Rem_Slave_Data)

RUN

36

RUN

DMPMM2_Set_Slave_Add.cnf(+)(Rem_Add)
/SetContext(Rem_add, Service) = TRUE

=>

FSPMM2_Set_Slave_Add.cnf(+)(AREP)

RUN

37

RUN

DMPMM2_Set_Slave_Add.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Set_Slave_Add.cnf(-)(AREP, Status=Status)

RUN

38

RUN

Any DMPMM2.req
/SetContext(Rem_add, Service) = FALSE
=>

ignore

RUN

39

RUN

FSPMM2_lInitiate.req(AREP,.Send Timeout, Features Supported, Profile
Features Supported,

Profile Ident Number, Add“Addr Param)

/AREP.AR_Type = MS2

=>

MSAC2M_Initiate.req(CREP, Send Timeout, Features Supported, Profile
Features Supported,

Profile Ident Number, Add Addr Param)

RUN

40

RUN

MSAC2M™\[nitiate.cnf(+)(CREP, Max Len Data Unit, Features Supported,
Profile"Features Supported,

Profiletdent Number, Add Addr Param)

/SetContext(CREP, Service) = TRUE

=>

FSPMM2_Initiate.cnf(+)(AREP, Max Len Data Unit, Features Supported, Profile
Features Supported,

Profile Ident Number, Add Addr Param)

RUN

41

RUYN

MSAC2M _Initiate.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2)

RUN

/SetContext(CREP, Service) = TRUE
=>

FSPMM2_Initiate.cnf(-)(AREP, Error Decode, Error Code 1, Error Code 2)

42

RUN

FSPMM2_Read.req(AREP, Slot Number, Index, Length)
/AREP.AR_Type = MS2

=>

MSAC2M_Read.req(CREP, Slot Number, Index, Length)

RUN

43

RUN

MSAC2M_Read.cnf(+)(CREP, Length, Data)
/SetContext(CREP, Service) = TRUE
=>

FSPMM2_Read.cnf(+)(AREP, Length, Data)

RUN

44

RUN

MSAC2M_Read.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2)
/SetContext(CREP, Service) = TRUE

=>

FSPMM2_Read.cnf(-)(AREP, Error Decode, Error Code 1, Error Code 2)

RUN
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45

RUN

FSPMM2_Write.req(AREP, Slot Number, Index, Length, Data)
/AREP.AR_Type = MS2
=>

MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)

RUN

46

RUN

MSAC2M_Write.cnf(+)(CREP, Length)
/SetContext(CREP, Service) = TRUE
=>

FSPMM2_Write.cnf(+)(AREP, Length)

RUN

47

RUN

MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2)
[SetContext(CREP Service) = TRUE.

RUN

=>

FSPMM2_Write.cnf(-)(AREP, Error Decode, Error Code 1, Error Code 2)

48

RUN

FSPMM2_Data_Transport.req(AREP, Slot Number, Index, Length, Data)
/AREP.AR_Type = MS2

=>

MSAC2M_Data_Transport.req(CREP, Slot Number, Index, Length, Data)

RUN

49

RUN

MSAC2M_Data_Transport.cnf(+)(CREP, Length, Data)
/SetContext(CREP, Service) = TRUE
=>

FSPMM2_Data_Transport.cnf(+)(AREP, Length, Data)

RUN

50

RUN

MSAC2M_Data_Transport.cnf(-)(CREP, Error Decode, Etfor Code 1, Error
Code 2)

/SetContext(CREP, Service) = TRUE

=>

FSPMM2_Data_Transport.cnf(-)(AREP, Error,Becode, Error Code 1, Error
Code 2)

RUN

51

RUN

MSAC2M_Closed.ind(CREP)
/SetContext(CREP, Service) = TRUE

=>

FSPMM2 DP master Cl2 _Closed.ind(AREP)

RUN

52

RUN

MMAC2_Reject.ind(Rem_Add{Reason_Code)
/SetContext(Rem_add, Service) = TRUE

=>

FSPMM2 DP master Cl2"~Reject.ind(AREP, Reason)

RUN

53

RUN

FSPMM2_Get_Master_Diag.req(AREP, MDiag Identifier)
/AREP.AR_Typé =)MM1
=>

MMAC2_Get\Master_Diag.req(AREP, MDiag ldentifier)

RUN

54

RUN

MMAC2\Get_Master_Diag.cnf(+)(Rem_Add, Diagnosis Data)
/SetCentext(Rem_add, Service) = TRUE

=2

ESPMM2_Get_Master_Diag.cnf(+)(AREP, Diagnosis Data)

RUN

55

RUN

MMAC2_Get_Master_Diag.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Get_Master_Diag.cnf(-)(AREP, Status)

RUN

56

RUN

FSPMM2_Start_Seq.req(AREP, Area Code, Timeout)
/AREP.AR_Type = MM1

=>

MMAC2_Start_Seq.req(AREP, Area Code, Timeout)

RUN

57

RUN

MMAC2_Start_Seq.cnf(+)(Rem_Add, Max Len Data Unit)
/SetContext(Rem_add, Service) = TRUE

=>

FSPMM2_Start_Seq.cnf(+)(AREP, Max Len Data Unit)

RUN

58

RUN

MMAC?2_Start_Seq.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Start_Seq.cnf(-)(AREP, Status)

RUN

59

RUN

FSPMM2_End_Seq.req(AREP)
/AREP.AR_Type = MM1
=>

MMAC2_End_Seq.req(AREP)

RUN
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60

RUN

MMAC2_End_Seq.cnf(+)(Rem_Add)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_End_Seq.cnf(+)(AREP)

RUN

61

RUN

MMAC2_End_Seq.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_End_Seq.cnf(-)(AREP, Status)

RUN

62

RUN

FSPMM2_Download.req(AREP, Area Code, Add Offset, Data)
JARFP AR Type = MM1

RUN

=>

MMAC2_Download.req(AREP, Area Code, Add Offset, Data)

63

RUN

MMAC2_Download.cnf(+)(Rem_Add)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Download.cnf(+)(AREP)

RUN

64

RUN

MMAC2_Download.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Download.cnf(-)(AREP, Status)

RUN

65

RUN

FSPMM2_Upload.req(AREP, Area Code, Add Offset, Data\lten)
/AREP.AR_Type = MM1
=>

MMAC2_Upload.req(AREP, Area Code, Add Offset, Data Len)

RUN

66

RUN

MMAC2_Upload.cnf(+)(Rem_Add, Data)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Upload.cnf(+)(AREP, Data)

RUN

67

RUN

MMAC2_Upload.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) =\TRUE
=>

FSPMM2_Upload.cnf(-)(AREP; Status)

RUN

68

RUN

FSPMM2_Act_Param.req(AREP, Area Code, Activate)
/AREP.AR_Type = MM4

=>

MMAC2_Act_Param.req(AREP, Area Code, Activate)

RUN

69

RUN

MMAC2_Act\Param.cnf(+)(Rem_Add)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Act_Param.cnf(+)(AREP)

RUN

70

RUN

MMAC2_Act_Param.cnf(-)(Rem_Add, Status)
fSetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Act_Param.cnf(-)(AREP, Status)

RUN

71

RUN

FSPMM2_Act_Param_Brct.req(AREP, Area Code)
IAREDP AD_T\JIpn =MM2

RUN

=>
MMAC2_Act_Param_Brct.req(AREP, Area Code, Activate)

72

RUN

MMAC2_Act_Param_Brct.cnf(+)(Rem_Add)
/SetContext(Rem_add, Service) = TRUE
=>

FSPMM2_Act_Param_Brct.cnf(+)(AREP)

RUN

73

RUN

MMAC2_Act_Param_Brct.cnf(-)(Rem_Add, Status)
/SetContext(Rem_add, Service) = TRUE

=>

FSPMM2_Act_Param_Brct.cnf(-)(AREP, Status)

RUN

74

any state

DMPMM2_SYCL_Time_Event.cnf (Send Delay Time, Status)
=>

FSPMM2_SYCL_Time_Event.cnf (AREP, Send Delay Time, Status)

SAME

75

any state

FSPMM2_SYCL_Time_Event.req (AREP)
=>
DMPMM2_SYCL_Time_Event.req

SAME
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76

any state

FSPMM2_SYCL_Clock_Value.req (AREP, Clock Value Time Event, Clock
Value previous TE, Clock Value Status)

=>

DMPMM2_SYCL_Clock_Value.req (Clock Value Time Event, Clock Value
previous TE, Clock Value Status)

SAME

77

any state

DMPMM2_SYCL_Clock_Value.cnf (Status)
=>
FSPMM2_SYCL_Clock_Value.cnf (AREP, Status)

SAME

78

any state

DMPMM2_SYCL_Clock_Value.ind (Clock Value Time Event, Clock Value

SAME

previous TE _Clock Value Status Receive Delay Time Src add Clk msg)
=>

FSPMM2_SYCL_Clock_Value.ind (AREP, Clock Value Time Event, Clock Value
previous TE, Clock Value Status, Receive Delay Time, Src add Clk msg)

79

anly state

FSPMM2_Reset DP master CI2 .req

=>

StoreNumberlssuedResets()

FSPMM2_UserReset = TRUE

DMPMM2_Reset.req

MMAC2_Reset.req

MSAC2M_Reset.req(First_ MS2_AREP ..Last_ MS2_AREP)

WAIT-
RESHT

80

any state

DMPMM2_Fault.ind

=>

StoreNumberlssuedResets()

FSPMM2_UserReset = FALSE

DMPMM2_Reset.req

MMAC2_Reset.req

MSAC2M_Reset.req(First_ MS2_AREP ..Last MS2_AREP)
FSPMM2 DP master CI2 Fault.ind

WAIT-
RESET

81

any state

MMAC2_Fault.ind

=>

StoreNumberlssuedResets()

FSPMM2_UserReset = FALSE

DMPMM2_Reset.req

MMAC2_Reset.req

MSAC2M_Reset.req(First-MS2_AREP ..Last_ MS2_AREP)
FSPMM2 DP master ‘€l2 Fault.ind

WAIT]
RESHT

82

WAIT-
REHSET

DMPMM2_Reset-chf
=>
no action

WAIT-
RESET

83

WAIT-
RHSET

MMAC2( Reset.cnf
=>
no action

WAIT-
RESET

84

WAIT-
RHSET

MSAC2M_Reset.cnf (CREP)
/IsLastWaitingReset()=FALSE
=>

no action

WAIT]
RESET

85

WAIT:

MSAC2M_Reset.cnf (CREP)

PON

RESET

/IsLastWaitingReset()=TRUE

AND FSPMM2_UserReset = TRUE
=>

FSPMM2_Reset DP master CI2 .cnf

86

WAIT-
RESET

MSAC2M_Reset.cnf (CREP)
/IsLastWaitingReset()=TRUE

AND FSPMM2_UserReset = FALSE
=>

no action

PON
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87

RUN

FSPMM2_Initiate_Load.req ( AREP, Slot Number, LR Index, Load Type, Load
Image Size, Intersegment Request Timeout, User Specific )
/LR_State[AREP]==W-LR-REQ

&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Initiate_Load
Current Slot Number[AREP]:=Slot Number

Index:=255

Length:=10+sizeof(User Specific)
Data.w.IL.Extended_Function_Num:=Initiate_Load
Data.w.IL.LR_Index:=LR Index

RUN

Data.w.IC.Coad_Type:=Load Type

Data.w.lL.Load_Image_Size:=Load Image Size
Data.w.IL.User_Specific:=User Specific
Data.w.IL.Intersegment_Request_Timeout:=Intersegment Request Timeout
MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)
LR_State[AREP]:=W-LR-CNF

88

RUN

MSAC2M_Write.cnf(+)(CREP, Length)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Initiate_Load
=>

Slot_Number:=Current Slot Number[AREP]

Index:=255

Length:=10

MSAC2M_Read.req(CREP, Slot Number, Index, Length)
LR_State[AREP]:=W-LR-CNF

RUN

89

RUN

MSAC2M_Read.cnf(+)(CREP, Length, Data)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]}=Initiate_Load
=>

Current Extended Function Num[AREP]=No_Service
Actual LR Size:=Data.r.IL.ActualsLR_Size

Max Response Delay:=Data.rlkMax_Response_Delay
Max Segment Length:=Data-r.IL.Max_Segment_Length
User Specific:=Data.r.llxUser_Specific
FSPMMZ2_Initiate_Load.cnf(+) ( AREP, Actual LR Size, Max Response Delay,
Max Segment Length, User Specific )
LR_State[AREP]:=W-LR-REQ

RUN

90

RUN

MSAC2M_Wirite.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Initiate_Load

=>

Current Extended Function Num[AREP]=No_Service

Error Code:=Error_Code_1

FSPMM2_lInitiate_Load.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ

RUN

91

RUN

FSPMM2_Pull_Segment.req ( AREP, Slot Number, LR Index, Segment Length )

PR _StatalADEDI——\A/ | D DEQ
I T O YT LA A

RUN

— L T
&AREP.AR_Type=MS2
=>
Current Extended Function Num[AREP]:=Pull
Current LR Index[AREP]:=LR Index
Index:=255
Length:=Segment Length
MSAC2M_Read.req(CREP, Slot Number, Index, Length)
LR_State[AREP]:=W-LR-CNF
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# Current Event Next state
state | condition
=> action
92 |RUN MSAC2M_Read.cnf(+)(CREP, Length, Data) RUN
/LR_State[AREP]==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&
Current Extended Function Num[AREP]=Pull
=>
Current Extended Function Num[AREP]=No_Service
Segment Number:=Data.PULL.Sequence Number
More Follows:=Data.PULL.Options.More Follows
Data:=Data.PULL.Region Data
Segment Length:=Length-6
FSPMM2_Pull_Segment.cnf(+) ( AREP, Segment Length, Segment Number,
More Follows, Data )
LR_State[AREP]:=W-LR-REQ
93 |RUN MSAC2M_Read.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2) RUN
/LR_State[AREP]==W-LR-CNF
&SetContext(Service, Service)=TRUE &&
Current Extended Function Num[AREP]=Pull
=>
Current Extended Function Num[AREP]=No_Service
Error Code:=Error_Code_1
FSPMM2_Pull_Segment.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ
94 |RUN FSPMM2_Push_Segment.req ( AREP, Slot Number, LR4ndex, Segment RUN
Length, Segment Number, More Follows, Data )
/LR_State[AREP]==W-LR-REQ
&AREP.AR_Type=MS2
=>
Current Extended Function Num[AREP]:=Push
Current Slot Number[AREP]:=Slot Number.
Index:=255
Length:=6+Segment Length
Data.PUSH.Extended_Function_Num:=Push
Data.PUSH.LR_Index:=LR Index
Data.PUSH.Segment_Number;=Segment Number
Data.PUSH.Option.More_Follews:=More Follows
Data.PUSH.Data:=Data
MSAC2M_Write.req(CRER, Slot Number, Index, Length, Data)
LR_State[AREP]:=W=LR-CNF
95 |RYN MSAC2M_Writesenf(+)(CREP, Length) RUN
/LR_State[AREP}==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&
Current Extended Function Num[AREP]=Push
=>
Current Extended Function Num[AREP]=No_Service
Segment Number:=Data.PUSH.Sequence Number
More Follows:=Data.PUSH.Options.More Follows
Data:=Data.PUSH.Region Data
Segment Length:=Length-6
FSPMM2_Push_Segment.cnf(+) ( AREP)
LR_State[AREP]:=W-LR-REQ
96 |RUN MSAC2M W rite-eriHCRER EfrorDescede—Error-Ceded—Error-Code2) RUN

= \RANAN
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Push

=>

Current Extended Function Num[AREP]=No_Service
Error Code:=Error_Code_1
FSPMM2_Push_Segment.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 191 -

Current
state

Event
| condition
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97

RUN

FSPMM2_Terminate_Load.req ( AREP, Slot Number, LR Index )
/LR_State[AREP]==W-LR-REQ

&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Terminate_Load
Current Slot Number[AREP]:=Slot Number

Index:=255

Length:=6
Data.TL.Extended_Function_Num:=Terminate_Load
Data.TL.LR_Index:=LR Index

MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)

RUN

LR_State[AREP][:=W-LR-CNF

98

RUN

MSAC2M_Write.cnf(+)(CREP, Length)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Terminate_Load
=>

Current Extended Function Num[AREP]=No_Service
FSPMM2_Terminate_Load.cnf(+) ( AREP)
LR_State[AREP]:=W-LR-REQ

RUN

99

RUN

MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 1, Error-Code 2)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Terminate_Load

=>

Current Extended Function Num[AREP]=No_Service

Error Code:=Error_Code_1

FSPMM2_Terminate_Load.cnf(-) ( AREP, Errof Code )
LR_State[AREP]:=W-LR-REQ

RUN

100

RUN

FSPMM2_Call.req ( AREP, Slot Number, Entity Number, FI Index, Execution
Argument)

/LR_State[AREP]==W-LR-REQ

&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Call

Current Slot Number[AREP]:=Slot Number

Index:=255

Length:=4+sizeof(Execution Argument)
Data.w.CALL.Extended_Function_Num:=Call

Data.w.CALL. Entity_Number:= Entity_Number
Data.w.CALL.FI_Index:=FI Index
Data.w=CALL.Execution_Argument:=Execution Argument
MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)
LR State[AREP]:=W-LR-CNF

RUN

101

RUN

MSAC2M_Write.cnf(+)(CREP, Length)
/LR_State[AREP]==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&
Current Extended Function Num[AREP]=Call

=>

RUN

Slot_Number:=Current Slot Number[AREP]

Index:=255

Length:=AREP.Max_PDU_Length
MSAC2M_Read.req(CREP, Slot Number, Index, Length)
LR_State[AREP]:=W-LR-CNF

102

RUN

MSAC2M_Read.cnf(+)(CREP, Length, Data)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Call

=>

Current Extended Function Num[AREP]=No_Service
Result Argument:=Data.r.CALL.Result_Argument
FSPMM2_Call.cnf(+) ( AREP, Result Argument )
LR_State[AREP]:=W-LR-REQ

RUN
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# Current Event Next state
state | condition
=> action
103 | RUN MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2) RUN

/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Call

=>

Current Extended Function Num[AREP]=No_Service
Error Code:=Error_Code_1

FSPMM2_Call.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ

104 | RUN FSPMM2_Start.req ( AREP, Slot Number, FI Index, Execution Argument) RUN

HR—StatefAREP{==W-tR-REQ
&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Start
Current Slot Number[AREP]:=Slot Number
Index:=255

Length:=4+sizeof(Execution Argument)
Data.FIS.Extended_Function_Num:=Start
Data.FIS.FI_Index:=FI Index
Data.FIS.Execution_Argument:=Execution Argument
MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)
LR_State[AREP]:=W-LR-CNF

105 |RUN MSAC2M_Write.cnf(+)(CREP, Length) RUN
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Start

=>

Current Extended Function Num[AREP]=Nq_Sérvice
FSPMM2_Start.cnf(+) ( AREP )
LR_State[AREP]:=W-LR-REQ

106 | RUN MSAC2M_Write.cnf(-)(CREP, Errori\D€code, Error Code 1, Error Code 2) RUN
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function NUmM[AREP]=Start

=>

Current Extended Functioan)Num[AREP]=No_Service
Error Code:=Error_Code 1

FSPMM2_Start.cnf(<) {AREP, Error Code )
LR_State[AREP}:=W-LR-REQ

107 | RUN FSPMM2_Stop.req ( AREP, Slot Number, FlI Index) RUN
/LR_StatefAREP]==W-LR-REQ

&AREPAR Type=MS2

=>

Current’Extended Function Num[AREP]:=Stop

current Slot Number[AREP]:=Slot Number

Index:=255

Length:=4

Data.FIS.Extended_Function_Num:=Stop
Data.FIS.FI_Index:=FI Index

MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)

LD _Sitataol ADED]T-—\A/ 1 D CNE
L I

108 | RUN MSAC2M_Write.cnf(+)(CREP, Length) RUN
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Stop

=>

Current Extended Function Num[AREP]=No_Service
FSPMM2_Stop.cnf(+) ( AREP )
LR_State[AREP]:=W-LR-REQ

109 | RUN MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2) RUN
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Stop

=>

Current Extended Function Num[AREP]=No_Service
Error Code:=Error_Code_1

FSPMM2_Stop.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ
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110

RUN

FSPMM2_Resume.req ( AREP, Slot Number, Fl Index, Execution Argument)

/LR_State[AREP]==W-LR-REQ
&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Resume
Current Slot Number[AREP]:=Slot Number
Index:=255

Length:=4+sizeof(Execution Argument)
Data.FIS.Extended_Function_Num:=Resume
Data.FIS.FI_Index:=FI Index
Data.FIS.Execution_Argument:=Execution Argument

RUN

MSACZM_Write .req(CREP, Slof Number, Tndex, Length, Data)
LR_State[AREP]:=W-LR-CNF

111

RUN

MSAC2M_Write.cnf(+)(CREP, Length)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Resume
=>

Current Extended Function Num[AREP]=No_Service
FSPMM2_Resume.cnf(+) ( AREP )
LR_State[AREP]:=W-LR-REQ

RUN

112

RUN

MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 14 Error Code 2)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Resume

=>

Current Extended Function Num[AREP]=No_Service

Error Code:=Error_Code_1

FSPMM2_Resume.cnf(-) ( AREP, Error Code.)
LR_State[AREP]:=W-LR-REQ

RUN

113

RUN

FSPMM2_Reset.req ( AREP, Slot Nuniber, Fl Index)
/LR_State[AREP]==W-LR-REQ
&AREP.AR_Type=MS2

=>

Current Extended Function Num[AREP]:=Reset
Current Slot Number[AREP]:=Slot Number
Index:=255

Length:=4
Data.FIS.Extended\Function_Num:=Reset
Data.FIS.FI_Index{=FI Index
MSAC2M_Wirite.req(CREP, Slot Number, Index, Length, Data)
LR_State[AREP]:=W-LR-CNF

RUN

114

RUN

MSAC2M~Write.cnf(+)(CREP, Length)
/LRu.State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Reset

=>

Current Extended Function Num[AREP]=No_Service
FSPMM2_Reset.cnf(+) ( AREP )
LR_State[AREP]:=W-LR-REQ

RUN

115

RUN

MSAC2M_Write.cnf(-)(CREP, Error Decode, Error Code 1, Error Code 2)
/LR_State[AREP]==W-LR-CNF

&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Reset

=>

Current Extended Function Num[AREP]=No_Service

Error Code:=Error_Code_1

FSPMM2_Reset.cnf(-) ( AREP, Error Code )
LR_State[AREP]:=W-LR-REQ

RUN
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# Current Event Next state
state | condition
=> action
116 | RUN FSPMM2_Get_FI_State.req ( AREP, Slot Number, Fl Index ) RUN

=>

/LR_State[AREP]==W-LR-REQ
&AREP.AR_Type=MS2

Current Extended Function Num[AREP]:=Get_State

Current Slot Number[AREP]:=Slot Number

Index:=255

Length:=4
Data.w.STATE.Extended_Function_Num:=Get_State
Data.w.STATE.FI_Index:=FI Index
MSAC2M_Write.req(CREP, Slot Number, Index, Length, Data)

LR_State[AREP][:=W-LR-CNF

117 |RUN MSAC2M_Write.cnf(+)(CREP, Length) RUN
/LR_State[AREP]==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Get_State

Slot_Number:=Current Slot Number[AREP]

=>
Index:=255
Length:=5

MSAC2M_Read.req(CREP, Slot Number, Index, Length)
LR_State[AREP]:=W-LR-CNF

118 |RUN MSAC2M_Read.cnf(+)(CREP, Length, Data) RUN
/LR_State[AREP]==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Get_State

=>

Current Extended Function Num[AREP]=Nq_Sérvice
FI State:=Data.r.STATE.State
FSPMM2_Get_FI_State.cnf (+) ( AREP, Fi.State )
LR_State[AREP]:=W-LR-REQ

119 |RUYN MSAC2M_Write.cnf(-)(CREP, Error'‘Decode, Error Code 1, Error Code 2) RUN
/LR_State[AREP]==W-LR-CNF
&SetContext(CREP, Service)=TRUE &&

Current Extended Function Num[AREP]=Get_State

=>

Current Extended Function Num[AREP]=No_Service
Error Code:=Error. Code_1
FSPMM2_Get_State.cnf(-) ( AREP, Error Code )
LR_State[AREP}:=W-LR-REQ

8.3.4 Functions

Table $0 contains*the functions used by the FSPMM2, their arguments and their descrigtions.

Table 60 — Functions used by the FSPMM2

—Fumnctiom mame

DEScription

SetContext(Rem_Add/CREP,
Service)

This function checks if there exist an entry for the inputs Rem_Add/CREP
and Service in the ARL and related CRL of the DP-master (Class 2).
A) If there exists an entry
then it returns TRUE and sets the local context according to the current
CREP and AREP.
B) Otherwise it returns FALSE.

IsLastWaitingReset()

This function returns TRUE if all Reset service confirmation are received
otherwise it returns FALSE.

StoreNumberlssuedResets()

This function checks stores the number of issued Reset service request in a
local variable.

IsLastWaitingMInit()

This function returns TRUE if all MInit service confirmation are received
otherwise it returns FALSE.

StoreNumberlssuedMInit()

This function checks stores the number of issued Minit service request in a
local variable.
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9 Application relationship protocol machines (ARPMs)

9.1 MSCY1S
9.1.1 Primitive definitions
9.1.1.1

Primitives exchanged between MSCY1S and FSPMS

Table 61 shows the service primitives including their associated parameters issued by FSPMS
and received by the MSCY1S.

Table 61 — Primitives issued by FSPMS to MSCY1S

Primitive name Source Associated parameters Functions
Slnit MS0.req FSPMS (none) Refer to FAL Service Definitiopsin
IEC 61158-5-3
Reset.feq FSPMS (none)
Abort.rleq FSPMS (none)
Applicgtion Ready.req FSPMS (none)
Check|User Prm FSPMS Prm_OK
Resultjreq
Check |Ext User Prm FSPMS Ext_Prm_OK
Resultjreq
Check |Cfg Result.req FSPMS Cfg_OK,
Input Data Len,
Output Data Len
Set Cfg.req FSPMS Cfg Data
Set Slgve Diag.req FSPMS Ext Diag Flag;
Ext Diag Qverflow,
Ext DiagData
Set Ingut.req FSPMS InputyData
Get Odtput.req FSPMS (none)
Table §2 shows the service primitives including their associated parameters issyed by
MSCY1S and received by the FSPMS.
Table 62 — Primitives issued by MSCY1S to FSPMS
Primitive.name Source | Associated parameters Functions
Sinit MSQZcnf MSCY1S | (none) Refer to FAL Service Definition in
IEC 61158-5-3
Reset.cnf MSCY1S | (none)
Check User Prm MSCY1S | (none)
Result.cnf(+)
Check User Prm Result.cnf(-) | MSCY1S | Status
Check Ext User Prm MSCY1S | (none)
Result.cnf(+)
Check Ext User Prm MSCY1S | Status
Result.cnf(-)
Check Cfg Result.cnf(+) MSCY1S | (none)
Check Cfg Result.cnf(-) MSCY1S | Status
Set Cfg.cnf(+) MSCY1S | (none)
Set Cfg.cnf(-) MSCY1S | (none)
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Primitive name Source | Associated parameters Functions

Set Slave Diag.cnf(+) MSCY1S | (none)

Set Slave Diag.cnf(-) MSCY1S | (none)

Set Input.cnf(+) MSCY1S | (none)

Set Input.cnf(-) MSCY1S | (none)

Get Output.cnf(+) MSCY 1S | Output Data,
Clear Flag,
New Flag

Get Output.cnf(-) MSCY1S | (none)

Start.ind MSCY1S | Actual Enabled Alarms,
Alarm Sequence,
Alarm Limit

Stop.ind MSCY1S | (none)

Fault.ipd MSCY1S | (none)

Set Slgve Add.ind MSCY1S | New Slave Add,
Ident Number,
No Add Chg,
Rem Slave Data

Check|User Prm.ind MSCY1S | User Prm Data

Check |Ext User Prm.ind MSCY1S | Ext User Prm Data

Check|Cfg.ind MSCY1S | Check Cfg Mode,
Cfg Data

New Optput.ind MSCY1S | Clear Flag

SYNCH Event.ind MSCY1S | Status

Global|Control.ind MSCY1S | Clear Command;
Sync Command,
Freeze Command,
Group Select

9.1.1.2 Parameters of MSCY1S-primitives

The pgrameters used with the-primitives exchanged between the FSPMS and the M8CY1S
are desgcribed in FAL Service Definition in IEC 61158-5-3.

9.1.2 State machine description

The MSCY1S State Machine handles the following services issued by the DP-master
(Class|1):

diagnoftic,

parameéterisation;
configuration,

(cyclic) data exchange.

The MSCY1S State Machine starts (Start.req/cnf) and stops (Stop.reg/cnf) the MSAC1S State
Machine that handles acyclic services. The MSAC1S State Machine sends an Abort.ind to the
MSCY1S State Machine that closes also the cyclic connection. The MSCY1S State Machine
informs the FSPMS that the MSAC1S and the MSCY1S have been started (Start.ind) or
stopped (Stop.ind).

If a Slave does not implement the parameterization structures DPV1_Status 1-3, the MSAL1S
and MSAC1S State Machines, the following macros should be left empty. In this case the
variable Operation_Mode remains in state VO:

PVOVO shall return TRUE
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OPERATION_MODE_OK shall return TRUE
NOPRMCMD shall return TRUE
ISO_MODE_OK shall return TRUE

STOP_ISOM
STOP_ASM

CHECK_ALARM_START
SET_OPERATION_MODE
SET_ALARM_CHKCFGM

EXE_PRM_CMD

START_C1
STOPC1

START_C1_CON

STOP|C1_CON

Rules

Table 63 — Rules for DPV1_Status_1, DPV1_Status_2"and DPV1_Status_3 chec¢k

for checking parameterization data

The ryles according to Table 63 shall be used to check the @ctets DPV1_Statu
DPV1_|Status_3 from the Set_Prm-REQ-PDU with local capabilities)of the DP-slave.

1 to

U7

Bit(s) inl Set_Prm-
REQ-PDU

Rules fof checking

Reservefd bits in
field
DPV1_Status_1

( Bit 0, Bit 1, Bit 3,
Bit 4)

These bits shall not be checked (don't care).
=> okay for any combination

Bit WD_Base_1ms | = FALSE(0): = TRUE (1) & WD_Base_1ms_supp = 1

in field => okay => okay

DPV1_Status_1 = TRUE (1) & WD_Base_1ms_supp =0
=> okay, but the DP-slave shall load its|local
WD-Timer with a corrected value (based on the
next possible value with 10 ms base)

Bit = FALSE(0): = TRUE(1) & Publisher_supp = 1:

Publishgdr_Enable |=> okay! => okay

in field
DPV1_Status_1

= TRUE(1) & Publisher_supp = 0:
=> Prm_Fault

Bit Fail_[Safe in
field
DPV1_Status _1

="FALSE(0) & Fail_Safe_required = 1:
=> Prm_Fault

= FALSE(0) & Fail_Safe_required = 0:
=> okay

= TRUE(1) & Fail_Safe_supp = 1:
=> okay

= TRUE(1) & Fail_Safe_supp = 0:
=> Prm_Fault

Bit DPV]_Enable

= FALSE(0) & C1 Read Write required=0:

= TRUE(1) & C1 Read Write supp = 0

in field
DPV1_Status_1

=> okay
= FALSE(0) & C1_Read_Write_required=1:
=> Prm_Fault

=> Prm_Fault
= TRUE(1) & C1_Read_Write_supp = 1:
=> okay, open MS1 application relationship

Bit
Check_Cfg_Mode
in field
DPV1_Status_2

= 0 (strict check):

=> okay

The application process has to check the
data of the following Chk_Cfg-REQ-PDU in a
strict way (equality).

=1 (more flexible check):

=> okay;

The application process has to check the data
of the following Chk_Cfg-REQ-PDU in a more
flexible way (compatibility).

Reserved Bit 1 in
field
DPV1_Status_2

=0:
=> okay

=1:
=> Prm_Fault
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Blt(s&éra-sl::el;_UPrm- Rules for checking
Enable_xx_Alarm |= FALSE(0) & xx_Alarm_required = 1 & =TRUE(1) & DPV1_Status_1.DPV1_Enable =
Bits in field DPV1_Status_1.DPV1_Enable = FALSE (0): |FALSE(0):
DPV1_Status_2 => Prm_Fault => Prm_Fault
= FALSE(0) & xx_Alarm_required = 0 & =TRUE(1) &
DPV1_Status_1.DPV1_Enable = FALSE (0): |DPV1_Status_1.DPV1_Enable = TRUE (1):
=> okay => okay
= FALSE(0) & xx_Alarm_required = 1 &
DPV1_Status_1.DPV1_Enable = TRUE (1):
=> Prm_Fault
= FALSE(0) & xx_Alarm_required = 0 &
DPV1_Status_1.DPV1_Enable = TRUE (1):
=> okay
Bits AIarIm_Mode 0 <>0 & Alarm_Sequence_Mode_count<=pP:
in field => okay
DPV1_Status_3 => okay <>0 & Alarm_Sequence_Mode_couht=0
=> Prm_Fault
Bit Prm_|Structure |= FALSE(0) & = TRUE(1) &
in field Prm_Structure_required=FALSE: Prm_Structure_supp=TRUYE:
DPV1_Status_3 =>okay =>okay
= FALSE(0) &
Prm_Structure_required=TRUE: = TRUE(1) &
=> Prm_Fault Prm_Structure_supp=FALSE:
=> Prm_Fault
Bit IsoM| Req in = FALSE(0) & = TRUE(1)&
field Isochronous_Mode_required=FALSE: (Isochrohous_Mode_supp = TRUE &
DPV1_Sgtatus_3 =>okay DPRV1_Status_1.Fail_Safe = TRUE &
= FALSE(0) & Group_ldent< 0x80 & Freeze_Req=0 &
Isochronous_Mode_required=TRUE: Sync_Req=0):
=> Prm_Fault => okay
TRUE(1) &
I(Isochronous_Mode_supp = TRUE &
DPV1_Status_1.Fail_Safe = TRUE &
Group_ldent< 0x80 & Freeze_Req=0 &
Sync_Req=0):
=> Prm-Fault
Bit Prm@md in = FALSE(0) & = TRUE(1) &
field PrmCmd_required=FALSE: (PrmCmd_supp = TRUE):
DPV1_Status_3 =>okay => okay
= FALSE(0) & TRUE(1) &
PrmCmd_required=TRUE: (PrmCmd_supp = FALSE):
=> Prm-Fault
=> Prm_Fault
Reserved-Bits (Bit | = 0: =>.okay 1: => Prm_Fault
5 and Bif 6) in field
DPV1_Status_3
NOTE [The tablesabove gives a comprehensive overview on all checks that belong to the parameter. However,
some of|them may also checked on other places within the state machine.
Isochrommousbetraviour

Devices that support isochronous operation shall set the concerning AR attributes according
to the configuration. The block for isochronous parameters belong to the application and are
part of user data within the Set_ Prm-REQ-PDU or Set_Ext_Prm-REQ-PDU. The DP-master
sets the DP-slave into isochronous operation by setting the IsoM_Req-Bit TRUE. When the
MSCY1S receives the Set_Prm-REQ-PDU it has to check the following condition:

If(lIsochronous Mode = TRUE) then Failsafe shall be set and any Group shall not be set
concerning the Set_Prm-REQ-PDU otherwise the DP-slaves shall generate a Prm_Fault and
shall leave the Data Exchange state. DP-slaves that do not support isochronous operation
may be integrated in an isochronous working system by selecting “Group_8” for only this DP-
slaves and using Sync and Freeze commands.

If the condition above is fulfilled the DP-slave operates isochronous. Additionally to normal
cyclic data exchange the MSCY1S generates a SYNCH Event.ind with Status “IsoM Start”
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with receiving the first Global_Control-REQ-PDU, “IsoM SYNCH” with subsequent
Global_Control-REQ-PDU’s, and “IsoM Stop” when receiving Global_Control-REQ-PDU with
Control Command “Clear” or leaving the data exchange cycle. This service triggers the PLL of
the application process.The right access with Get Input and Set Output from the application
point of view is monitored with the help of the PLL.

Redundancy behaviour

Devices that support Slave redundancy shall support the PrmCmd. This allows a DP-master
(Class 1) to use a DP-slave as Primary or Backup. Additionally the DP-master (Class 1) can
stop and start MS1 after a swichover of the DP-master. MSCY1S provides the basic
mechanism to support a redundancy structure in the Application.

Local yariables

Act_Ref
Countgr for Reference Numbers for Diagnosis Updates.

Act_Cnt
Storagp for Users Reference number

Ref_Cnt
Storagp of Act_Ref at users Diagnosis.

B Syn¢
(Octet{String)

Intermediate storage for outputs if the DP-slave is operated in Sync Mode.

B Output
(Octet{String)

Output| data of the DP-slave that can be-fetched by the Get Output service. The requiréments
for the|consistency as described in the Cfg_Data shall be taken into consideration.

B Freeze
(Octet{String)

Intermediate storage for input data.

B Input
(Octet{String)

Depenging on the type (see description of Cfg_Data), the data shall be consistently loaded by
the Sef Input-service, or may be captured freely.

B Real :Cfg
(Octet-Strimgy

The configuration which was previously defined for the device, or the configuration which is
determined in the start-up by the device, respectively. The structure of the individual octets
corresponds to the structure of Cfg_Data (->Chk_Cfg).

B User Prm
(Octet-String)

Intermediate storage for User Prm data.

B Ext User Prm
(Octet-String)

Intermediate storage for Ext User Prm data.
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B Cfg
(Octet-String)

Intermediate storage for Cfg data.

Diag
(Octet-String)

Intermediate storage for Diag data.

Ext Diag Data
(Octet-String)

Intermediate storage for Ext Diag Data, the diagnosis setup by the user.

Ext Diag Flag
(Boolegn)

Intermediate storage for Ext Diag Flag, which indicates important user diagnosis.

Clear Command

Sync Command

Freez¢ Command

Intermgdiate storage for global control commands.

Station_Address
(Unsighed8)

Own sfation address which may be set by the service "Set_Slave_Add" or which is
stored

Check| Prm_Add
(Unsighed8)

Masterns station address which has inyoked the last service "Set_Prm".

Check| Ext_Prm_Add
(Unsighed8)

Mastens station address which has invoked the last service "Set_Ext_Prm".

Check| Cfg_Add
(Unsighed8)

Masterns statiomaddress which has invoked the last service "Chk_Cfg".

Outpug DataLen
(Unsighed8)

Indicates the number of output octets that are actually used.

Input Data Len
(Unsigned8)

Indicates the number of input octets that are actually used.

Real_No_Add_Chg
(Boolean)

locally

Indicates if an address change is possible (FALSE) or not. Can be statically defined or stored.

Active_Groups
(Unsigned8)
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Contains the Group_ldent as set via Set_Prm. This is used at Global_Control for the decision
if the station is addressed.

Diag_Flag
(Boolean)

This flag indicates that the Master shall be informed by a high prior Reply-Update that a
change in the diagnostic information occurred.

Sync_Supp
(Boolean)

Indicates that the DP-slave does support the Svnc-Mode

Freezg_Supp
(Boolegn)

Indicates that the DP-slave does support the Freeze-Mode.

Operation_Mode
(Boolegn)

Local flag that stores the Operation_Mode set with the Set_Prm service. Operation_Mdde=V0
means|that the Slave does not support acyclic services on MSACA1 and alarms.

Prm_BHending
(Unsighed8)

Local flag that indicates that the User is still processing the last call of the function {Check

UserPim".

Ext_Prm_Pending
(Unsighed8)

Local flag that indicates that the User is still processing the last call of the function {Check
Ext_Prim".

Cfg_Pénding
(Unsighed8)

Local flag that indicates~that the User is still processing the last call of the function {Check
Cfg".

Input_|Pending
(Unsighed8)

Local flag that indicates that the User has not yet set the Input data

New Output
(Unsigned8)

Local flag that indicates that there are Output data available not yet fetched with "Get Output".

DX_Entered
(Boolean)

Local flag which is set after the MSCY1S State Machine has entered the DATA-EXCH mode
and at least one Data_Exchange service has been completed.

Start_State
(Unsigned8)

Local variable which is used to store the state of the MSAC1S-State Machine.

Possible values for Start_State:
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MSAC1S is closed

MSAC1S is open

Start_Operation is initiated

Stop_Operation is initiated

Start_Operation is initiated, Stop_Operation is queued

Stop_Operation is initiated, Start _Operation is queued

Start_Operation is initiated, Stop_Operation (first) and Start Operation(second) are

Safe_$tate

(Boole
Indicat

Chk C
(Boole

Indicat]

First S
(Boole

This Id
Global

9.1.3
Table {

queued

an)
es whether the outputs has to be switched to the safe state.

g Mode
an)

es how to check the Cfg Data.

ynch
an)

cal variable is FALSE if the Isochronousgniode has been activated and at leg
| Control-REQ-PDU with Group Select (Group_8) has been received.

MSCY1S state table

b4 contains the complete description of the MSCY1S state machine.

Table 64 — MSCY 1S state table

st one

urrent Event Next
State ICondition
=>Action

State

1 PO

[VER-ON [MSCYSSInit MSO0.req () WAIT-IN
=>

Diag-Ext_Diag_Data:= NIL
Diag.Ext Diag Flag:= FALSE
B Real Cfg:= Real Cfg Data
Chk Cfg Mode:= FALSE

I-CON

Sync Supp:= Sync Supported

Freeze Sunn:= Freeze Supnnaorted

Diag.ldent Number:= Ident Number
Real No Add Chg:= No Add Chg
Act_Ref:= 0

Act_Cnt:=0

Ref Cnt:=0

DMPMS Slave Init.req ()

2 |POWER-ON [MSCY1S Abort.req () POWER-ON

=>
ignore

3 |IPOWER-ON [MSCY1S Set Slave Diag.req ( Ext Diag Flag, Ext Diag Overflow, Ext Diag Data, POWER-ON

Reference )

=>

Act_Cnt:= Reference

MSCY1S Set Slave Diag.cnf(-) (Reference:= Act_Cnt)

4 |POWER-ON |[MSCY1S Set Cfg.req ( Cfg Data ) POWER-ON

=>

MSCY1S Set Cfg.cnf(-) ()
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Current
State

Event
ICondition
=>Action

Next State

POWER-ON

MSCY1S Get Output.req ()
=>

MSCY1S Get Output.cnf(-) ()

POWER-ON

POWER-ON

MSCY1S Set Input.req ( Input Data )
=>

MSCY1S Set Input.cnf(-) ()

POWER-ON

POWER-ON

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
=>

Status:= Reset

MSCY1S Check Cfqg Result cnf(-) ( Status )

POWER-ON

POYER-ON

MSCY 1S Application Ready.req()
=>
ignore

POWER-ON

PO\VER-ON

MSCY 1S Check User Prm Result.req ( Prm_OK))
=>

Status:= Reset

MSCY1S Check User Prm Result.cnf(-) ( Status )

POWER-ON

10

PO\VER-ON

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
=>

Status:= Reset

MSCY1S Check Ext User Prm Result.cnf(-) ( Status )

POWER-ON

11

WA|T-INI-
CON

DMPMS Slave Init.cnf ()

=>

Operation Mode:= V0
Start_State:= Idle
Safe_State:=TRUE
Diag.Prm_Req:= TRUE
Diag.Cfg_Fault:= FALSE
Diag.Prm_Fault:= FALSE
Diag.Not_Supported:= FALSE
Diag.Master_Add:= Invalid
Diag.WD_On:= FALSE
Diag.Station_Not_Ready:= TRUE
Diag.Sync_Mode:= FALSE
Diag.Freeze_Mode:= FALSE
Diag.Stat_Diag:= FALSE
Diag.Ext_Diag_Overflow:= FALSE
B User Prm:= NIL

B Cfg:= NIL

Diag_Flag:=FALSE

Diag Data:=_Diag

IAct_Refi= Act_Ref + 1
Prm.Structure = FALSE

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Get Cfg Upd.req ( Cfg Data )
MSCY1S SInit MSO.cnf ()

WAIT-PRM

12

WA|T-PRM

MSCY1S Abort.req ()

=>

WAIT-PRM

;uIIUIC

13

WAIT-PRM

MSCY1S Set Slave Diag.req ( Ext Diag Flag, Ext Diag Overflow, Ext Diag Data,
Reference )

=>

Diag.Ext Diag Data:= Ext Diag Data

Diag.Ext Diag Flag:= Ext Diag Flag

Diag.Ext Diag Overflow:= Ext Diag Overflow

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

IAct_Cnt:= Reference

Ref _Cnt:= Act_Ref

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
MSCY 1S Set Slave Diag.cnf(+) (Reference:= Act_Cnt)

WAIT-PRM

14

WAIT-PRM

MSCY1S Set Cfg.req ( Cfg Data )

=>

DMPMS Get Cfg Upd.req ( Cfg Data )
MSCY1S Set Cfg.cnf(+) ()

WAIT-PRM
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Current
State

Event
ICondition
=>Action

Next State

15

WAIT-PRM

MSCY1S Get Output.req ()
=>

MSCY1S Get Output.cnf(-) ()

WAIT-PRM

16

WAIT-PRM

MSCY1S Set Input.req ( Input Data )
=>

MSCY1S Set Input.cnf(-) ()

WAIT-PRM

17

WAIT-PRM

MSCY1S Check User Prm Result.req ( Prm_OK)
Prm_Pending = 0

=>

Status-= Not pending

WAIT-PRM

MSCY 1S Check User Prm Result.cnf(-) ( Status )

18

WA|T-PRM

MSCY1S Check User Prm Result.req ( Prm_OK)

Prm_Pending = 2

=>

Status:= New Prm

Prm_Pending:= 1

User Parameter Data:= B User Prm

MSCY1S Check User Prm Result.cnf(-) ( Status )

MSCY 1S Check User Prm.ind ( Prm Structure, User Parameter Data\)

WAIT-PRM

19

WA|T-PRM

MSCY 1S Check User Prm Result.req ( Prm_OK))
Prm_Pending = 1

=>

Prm_Pending:= 0

MSCY1S Check User Prm Result.cnf(+)()

WAIT-PRM

20

WA|T-PRM

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Bata Len, Output Data Len )
Cfg_Pending = 0

=>

Status:= Not pending

MSCY1S Check Cfg Result.cnf(-) ( Status”)

WAIT-PRM

21

WA|T-PRM

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
Cfg_Pending = 2

=>

Status:= New Cfg

Cfg_Pending:= 1

Cfg Data:= B Cfg

MSCY1S Check Cfg Result.cnf(-) ( Status )

MSCY1S Check Cfg.ind ( Cfg Data )

WAIT-PRM

22

WA|T-PRM

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
Cfg_Pending-=1

=>

Cfg_Pending:= 0

MSCYS, Check Cfg Result.cnf(+) ()

WAIT-PRM

23

WA|T-PRM

MSCY 1S Application Ready.req()
=>,
ignore

WAIT-PRM

24

WA|T-PRM

MSAC1S Abort.ind()
=>

WAIT-PRM

ignore

25

WAIT-PRM

MSAC1S Start.cnf()
=>
START_C1_CON

WAIT-PRM

26

WAIT-PRM

MSAC1S Stop.cnf()
=>
Start_State:= Idle

WAIT-PRM

27

WAIT-PRM

DMPMS Set Slave Add.ind(New Slave Add, Ident Number, No Add Chg, Rem
Slave Data)

Real_No_Add_Chg = FALSE && Diag.ldent_Number = Ident_Number

&& New_Slave_Address <= 125

=>

MSCY 1S Set Slave Add.ind ( New Slave Add, Ident Number, No Add Chg, Rem

Slave Data )

POWER-ON
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# Current Event Next State
State /Condition
=>Action
28 WAIT-PRM |DMPMS Set Slave Add.ind(New Slave Add, Ident Number, No Add Chg, Rem WAIT-PRM
Slave Data)
Real_No_Add_Chg = TRUE || Diag.ldent_Number <> Ident_Number
|| New_Slave_Add > 125
=>
ignore
29 WAIT-PRM |DMPMS Slave Diag.ind(Req Add, Reference) WAIT-PRM
=>
ignore
30 WAJI-PRM IDMPMS Set Prm ind(Req Add _Prm Data) WAIT-PRM
Prm_Data.len >= 7 && Lock_Req = FALSE && Unlock_Req = FALSE
=>
DMPMS Set minTsdr.req ( MinTsdr )
31 WA|T-PRM |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Data.len >= 7 && Unlock_Req = TRUE
=>
ignore
32 WA|T-PRM |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Data.len >= 7 && Lock_Req = TRUE && Unlock_Req = FALSE &&
(Ident_Number <> Diag.ldent_Number || '/OPERATION_MODE"QOK || WD_On =
TRUE && (WD_Fact_1=0 || WD_Fact_2=0) )
=>
Diag.Prm_Fault:= TRUE
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference’:= Act_Ref )
33 WA|T-PRM |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Data.len >= 7 && Lock_Req = TRUE*&& Unlock_Req = FALSE
&& Ident_Number = Diag.ldent_Number && OPERATION_MODE_OK &&
(WD_On = FALSE || (WD_Fact_1 > 0:&& WD_Fact_2 > 0))
&& (Freeze_Req = TRUE && Freeze, Supp = FALSE || Sync_Req = TRUE
&& Sync Supp = FALSE || Prm_Data[1].0, .1, .2 = TRUE)
=>
Diag.Not_Supported:= TRUE
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Updireq ( Diag Data, Reference:= Act_Ref )
34 WA|T-PRM |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Data.lent< 7
=>
ignore
35 WA|T-PRM |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-CFG
PRM.OK && Prm_Pending = 0
==
Diag.Master_Add:= Req Add
Check_Prm_Add:= Req Add
FirstSynch:= TRUE
SET_OPERATION_MODE

IActive_Groups:= Group_ldent
Diag.Prm_Fault:= FALSE

Diag.Prm_Req:= FALSE
Diag.Not_Supported:= FALSE
Prm_Pending:= 1

User Parameter Data:= Prm Data.User Prm
SET_ALARM_CHKCFGM

Input_Pending:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdr )

MSCY1S Check User Prm.ind ( Prm Structure, User Parameter Data )
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Current
State

Event
ICondition
=>Action

Next State

36

WAIT-PRM

DMPMS Set Prm.ind(Req Add, Prm Data)
PRM_OK && Prm_Pending > 0
=>

Diag.Master_Add:= Req Add
Check_Prm_Add:= Req Add
FirstSynch:= TRUE
SET_OPERATION_MODE
SET_WD

IActive_Groups:= Group_ldent
Diag.Prm_Fault:= FALSE
Diag.Prm_Req:= FALSE

WAIT-CFG

Diag.Not_Supported.= FALSE

Prm_Pending:= 2

B User Prm:= Prm Data.User Prm

SET_ALARM_CHKCFGM

Input_Pending:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdr )

37

WA|T-PRM

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
=>
ignore

WAIT-PRM

38

WA|T-PRM

DMPMS Set Ext Prm.ind(Reqg_Add, Ext Prm Data)
Diag.Master_Add = Req_Add

=>

ignore

WAIT-PRM

39

WA|T-PRM

MSCY1S Check Ext User Prm Result.req ( Ext\Prm_OK)
Ext_Prm_Pending = 0

=>

Status:= Not pending

MSCY 1S Check Ext User Prm Result.enf(-) ( Status )

WAIT-PRM

40

WA|T-PRM

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 2

=>

Status:= New Prm

Prm_Pending:= 1

Ext User Parameter.Data:= B Ext User Prm

MSCY1S Check Ext Wser Prm Result.cnf(-) ( Status )
MSCY1S Check Ext User Prm.ind ( Ext User Parameter Data )

WAIT-PRM

41

WA|T-PRM

MSCY1S Gheek Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm= Penhding = 1

=>

Ext_Rrm_Pending:= 0

MSCEY1S Check Ext User Prm Result.cnf(+)()

WAIT-PRM

42

WA|T-CFG

MSCY1S Abort.req ()

=>

Operation_Mode:= VO
Diag.Master_Add:= invalid

WAIT-PRM

Diag.Prm_Req.= TRUE
Diag.Station_Not_Ready:= TRUE
StopTimer(WD)

Diag.WD_On:= FALSE

STOP_CA1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
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# Current Event Next State
State /Condition
=>Action
43 WAIT-CFG |MSCY1S Set Slave Diag.req ( Ext Diag Flag, Ext Diag Overflow, Ext Diag Data, WAIT-CFG
Reference )
=>
Diag.Ext Diag Data:= Ext Diag Data
Diag.Ext Diag Flag:= Ext Diag Flag
Diag.Ext Diag Overflow:= Ext Diag Overflow
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
IAct_Cnt:= Reference
Ref _Cnt:= Act_Ref
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
MSCYTS Set Slave Diag.cni(+) (Reference.= Act_Cnt )
44 WA|T-CFG |MSCY1S Set Cfg.req ( Cfg Data ) WAIT-CFG
=>
DMPMS Get Cfg Upd.req ( Cfg Data )
MSCY1S Set Cfg.cnf(+) ()
45 WA|T-CFG |MSCY1S Get Output.req () WAIT-CFG
=>
MSCY1S Get Output.cnf(-) ()
46 WA|T-CFG |MSCY1S Set Input.req ( Input Data ) WAIT-CFG
Input_Pending = FALSE
=>
MSCY 1S Set Input.cnf(-) ()
47 WA|T-CFG |MSCY1S Set Input.req ( Input Data ) DATA-E[XCH
Input_Pending = TRUE && Operation_Mode = VO
=>
Inp Data:= Input Data
Diag.Cfg_Fault:= FALSE
Diag_Flag:= TRUE
Diag.Stat_Diag:= TRUE
Diag.Station_Not_Ready:= FALSE
DX_Entered:= FALSE
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
MSCY 1S Set Input.cnf(+) ()
DMPMS Enter.req ( Master’Add, Input Data Len, Output Data Len )
DMPMS RD Inp Upd.reg\(-Inp Data )
DMPMS Data Exchange’Upd.req ( Diag Flag, Inp Data )
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
48 WA|T-CFG |MSCY1S Set Input.req ( Input Data ) WAIT-CFG
Input_Pending = TRUE && Operation_Mode = V1
=>
B Input:=-input Data
STARTC1
MSCEY1S Set Input.cnf(+) ()
49 WA|T-CFG_\MSCY1S Check User Prm Result.req ( Prm_OK) WAIT-CFG
Prm_Pending = 0
=>
Status:= Not pending
MSCYTS Check User Prm Result.cni(-) ( Status )
50 WAIT-CFG |MSCY1S Check User Prm Result.req ( Prm_OK)) WAIT-CFG
Prm_Pending = 2
=>
Status:= New Prm
Prm_Pending:= 1
User Parameter Data:= B User Prm
MSCY1S Check User Prm Result.cnf(-) ( Status )
MSCY1S Check User Prm.ind ( Prm Structure, User Parameter Data )
51 WAIT-CFG |MSCY1S Check User Prm Result.req ( Prm_OK)) WAIT-CFG

Prm_Pending = 1 && Diag.Master_Add <> Check_Prm_Add
=>

Status:= Inv Master Add

Prm_Pending:= 0

MSCY 1S Check User Prm Result.cnf(-) ( Status )
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# Current Event Next State
State /Condition
=>Action
52 WAIT-CFG |[MSCY1S Check User Prm Result.req ( Prm_OK)) WAIT-CFG
Prm_Pending = 1 && Diag.Master_Add = Check_Prm_Add && Prm_OK = TRUE
=>
Prm_Pending:= 0
MSCY 1S Check User Prm Result.cnf(+)()
53 WAIT-CFG |[MSCY1S Check User Prm Result.req ( Prm_OK)) WAIT-PRM
Prm_Pending = 1 && Diag.Master_Add = Check_Prm_Add && Prm_OK =
FALSE
=>
Prm_Pending:= 0
Btag-Prm—autt=—TFRUE
Diag.Master_Add:= Invalid
Diag.Prm_Req:= TRUE
StopTimer(WD)
Diag.WD_On:= FALSE
STOP_C1
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
MSCY1S Check User Prm Result.cnf(+)()
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
54 WA|T-CFG |[MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Pata Len ) WAIT-CFG
Cfg_Pending = 0
=>
Status:= Not pending
MSCY 1S Check Cfg Result.cnf(-) ( Status )
55 WA|T-CFG |MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) WAIT-CFG
Cfg_Pending = 2
=>
Status:= New Cfg
Cfg_Pending:= 1
Cfg Data:= B Cfg
MSCY1S Check Cfg Result.cnf(-) ( Status )
MSCY1S Check Cfg.ind ( Cfg Datal)
56 WA|T-CFG |MSCY1S Check Cfg Result.req\("Cfg_OK, Input Data Len, Output Data Len ) WAIT-CFG
Cfg_Pending = 1 && Diag.Master_Add <> Check_Cfg_Add
=>
Status:= Inv Master Add
Cfg_Pending:= 0
MSCY1S Check Cig_Result.cnf(-) ( Status )
57 WA|T-CFG |MSCY1S Check.Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) WAIT-CFG
Cfg_Pending'= 1 && Diag.Master_Add = Check_Cfg_Add && Cfg_OK = TRUE
&& Input-Data Len > 0
=>
Inp_Data Len:= Input Data Len
Odtp-Data Len:= Output Data Len
Cfg" Pending:= 0
Input_Pending:= TRUE
MSCY1S Check Cfg Result.cnf(+) ()
58 WA|T*CFG |MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) WAIT-CFG

Cfg_Pending = T && Diag.Master_Add = Check_Cig_Add && Cig_OK = TRUE
&& Operation_Mode = V1 && Input Data Len = 0

=>

Inp Data Len:= 0

Outp Data Len:= Output Data Len

Inp Data:= NIL

Cfg_Pending:= 0

START_CA1

MSCY1S Check Cfg Result.cnf(+) ()
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59

WAIT-CFG

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
Cfg_Pending = 1 && Diag.Master_Add = Check_Cfg_Add && Cfg_OK = TRUE
&& Operation_Mode = VO && Input Data Len = 0

=>

Inp Data Len:= 0

Outp Data Len:= Output Data Len

Inp Data:= NIL

Cfg_Pending:= 0

Diag.Cfg_Fault:= FALSE

Diag_Flag:= TRUE

Diag.Stat_Diag:= TRUE

DATA-E

XCH

Diag.Station_Not_Ready.= FALSE
DX_Entered:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Enter.req

DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref)
MSCY1S Check Cfg Result.cnf(+) ()

60

WA

T-CFG

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data*Len )
Cfg_Pending = 1 && Diag.Master_Add = Check_Cfg_Add && Cfg-OK = FALSE
=>

Cfg_Pending:= 0

Diag.Cfg_Fault:= TRUE

Diag.Prm_Req:= TRUE

Diag.Master_Add:= Invalid

StopTimer(WD)

Diag.WD_On:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Datal/Reference:= Act_Ref )

MSCY1S Check Cfg Result.cnf(+) ()

WAIT-P

61

WA

T-CFG

MSCY1S Application Ready.req()
=>
ignore

WAIT-C

FG

62

WA

T-CFG

MSAC1S Abort.ind()
=>
ignore

WAIT-C

FG

63

WA

T-CFG

MSAC1S Start.cnf()
Start_State <>\B
=>

START (C1-CON

WAIT-C

FG

64

WA

T-CFG

MSAECITS Start.cnf()

Start” State = B

=>

Diag.Cfg_Fault:= FALSE
Diag_Flag:= TRUE
Diag.Stat_Diag:= TRUE
Diag.Station_Not_Ready:= FALSE

DATA-E

IXCH

DX_Entered:= FALSE

START_C1_CON

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Enter.req

DMPMS RD Inp Upd.req ( Inp Data )

DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

65

WAIT-CFG

MSAC1S Stop.cnf()
=>

STOP_C1_CON

WAIT-C

FG
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66 WAIT-CFG |MSAC1S Abort.ind() WAIT-PRM
=>
Operation_Mode:= VO
Diag.Master_Add:= invalid
Diag.Prm_Req:= TRUE
StopTimer(WD)
Diag.WD_On:= FALSE
STOP_C1
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
67 WA|T-CFG |DMPMS Set Slave Add.ind(New Slave Add, Ident Number, No Add Chg, Rem WAIT-CFG
Slave Data)
=>
ignore
68 WA|T-CFG |DMPMS Slave Diag.ind(Req Add, Reference) WAIT-CFG
Diag.Master_Add = Req_Add
=>
TRIG_WD
69 WA|T-CFG |DMPMS Slave Diag.ind(Req Add, Reference) WAIT-CFG
Diag.Master_Add <> Req_Add
=>
ignore
70 WA|T-CFG |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Data.len >= 7 && Unlock_Req = TRUE
&& Diag.Master_Add = Req_Add
=>
Diag.Master_Add:= invalid
Diag.Prm_Req:= TRUE
StopTimer(WD)
Diag.WD_On:= FALSE
STOP_C1
Diag Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req( Diag Data, Reference:= Act_Ref )
71 WA|T-CFG |DMPMS Set Prm.ind(Rég-Add, Prm Data) WAIT-CFG
Prm_Data.len >= 7 &&WUnlock_Req = TRUE
&& Diag.Master_Addjy<> Req_Add
=>
ignore
72 WA|T-CFG |DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Prm_Datallen >= 7 && Unlock_Req = FALSE && Lock_Req = TRUE
&& Diag.Master_Add = Req_Add && (Ident_Number <> Diag.ldent_Number
|| OPERATION_MODE_OK = FALSE || WD_On = TRUE && (WD_Fact_1=0 ||
WD, Fact_2=0))
=>
Diag.Prm_Fault:= TRUE
Diag.Master_Add:= Invalid
Diag.Prm_Req:= TRUE

Stop Imer(wWD)

Diag.WD_On:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
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73

WAIT-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Unlock_Req = FALSE && Lock_Req = TRUE
&& Diag.Master_Add = Req_Add && Ident_Number = Diag.ldent_Number
&& OPERATION_MODE_OK && (WD_On = FALSE || WD_Fact_1>0 &&
WD_Fact_2>0)

&& (Freeze_Req = TRUE && Freeze Supp = FALSE

|| Sync_Req = TRUE && Sync Supp = FALSE ||
Prm_Data[1].0, .1, .2 = TRUE)
=>
Diag.Not_Supported:= TRUE
Diag.Master_Add:= Invalid

WAIT-PRM

Diag.Prm_Req.= TRUE
StopTimer(WD)

Diag.WD_On:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

74

WA|T-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Unlock_Req = FALSE && Lock_Req = TRUE

&& Diag.Master_Add <> Req_Add && (ldent_Number <> Diag.ldént, Number
|| OPERATION_MODE_OK = FALSE || WD_On = TRUE && (WD_Fact_1=0 ||
\WD_Fact_2=0)

|| Freeze_Req = TRUE && Freeze Supp = FALSE

|| Sync_Req = TRUE && Sync Supp = FALSE

|| Prm_Data[1].0, .1, .2 = TRUE )

=>

ignore

WAIT-C

FG

75

WA|T-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)

PRM_OK && Prm_Pending = 0

=>

Diag.Master_Add:= Req_Add

Check_Prm_Add:= Req Add

SET_OPERATION_MODE

SET_WD

IActive_Groups:= Group_ldent

Prm_Pending:= 1

User Parameter Data:="Brm Data.User Prm
SET_ALARM_CHKCFGM

Input_Pending:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= ActuRef + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS'Set minTsdr.req ( minTsdr )

MSGY{S Check User Prm.ind ( Prm Structure, User Parameter Data )

WAIT-C

FG

76

WA|T-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)
PRM_OK && Prm_Pending > 0

=>

Diag.Master_Add:= Req_Add
Check_Prm_Add:= Req Add

WAIT-C

FG

SET_OPERATION_MODE
SET_WD

IActive_Groups:= Group_ldent

Prm_Pending:= 2

B User Prm:= Prm Data.User Prm

SET_ALARM_CHKCFGM

Input_Pending:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdr )

77

WAIT-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Unlock_Req = FALSE && Lock_Req = FALSE
=>

DMPMS Set minTsdr.req ( MinTsdr )

WAIT-C

FG
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78

WAIT-CFG

DMPMS Set Prm.ind(Req Add, Prm Data)
Prm_Data.len <7

=>

ignore

WAIT-CFG

79

WAIT-CFG

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
Diag.Master_Add <> Req_Add

=>

ignore

WAIT-CFG

80

WAIT-CFG

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
Diag Master Add = Req Add && Cfg Pending =0

WAIT-CFG

=>

Cfg_Pending:= 1

Check_Cfg_Add:= Req Add

TRIG_WD

MSCY1S Check Cfg.ind ( Check Cfg Mode, Cfg Data )

81

WA|T-CFG

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
Diag.Master_Add = Req_Add && Cfg_Pending > 0
=>

Cfg_Pending:= 2

Check_Cfg_Add:= Req Add

B Cfg:= Cfg Data

TRIG_WD

WAIT-CFG

82

WA|T-CFG

WDTimer expired

=>

Diag.Master_Add:= invalid

Diag.Prm_Req:= TRUE

StopTimer(WD)

Diag.WD_On:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( DiagtRata, Reference:= Act_Ref )

WAIT-PRM

83

WA|T-CFG

DMPMS Set Ext Prm.ind(Req_Add, Ext Prm Data)
Diag.Master_Add = Req_Add &&Ext_Prm_Pending = 0

=>

TRIG_WD

Ext User Parameter Data:= Ext User Prm Data
Ext_Prm_Rending:= 1

Check_Ext’ Prm_Add:= Req_Add

MSEY.1S Check Ext User Prm.ind ( Ext User Parameter Data )

WAIT-CFG

84

WA|T-CFG

DMPMS Set Ext Prm.ind(Req_Add, Ext Prm Data)
Diag.Master_Add = Req_Add &&
Ext_Prm_Pending > 0

=>

TRIG D

WAIT-CFG

B Ext User Prm:= Ext User Prm Data
Ext_Prm_Pending:= 2
Check_Ext_Prm_Add:= Req_Add

85

WAIT-CFG

MSCY 1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 0

=>

Status:= Not pending

MSCY1S Check Ext User Prm Result.cnf(-) ( Status )

WAIT-CFG

86

WAIT-CFG

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 2

=>

Status:= New Prm

Ext_Prm_Pending:= 1

Ext User Parameter Data:= B Ext User Prm

MSCY1S Check Ext User Prm Result.cnf(-) ( Status )

MSCY 1S Check Ext User Prm.ind ( Ext User Parameter Data )

WAIT-CFG
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87

WAIT-CFG

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 1 && Diag.Master_Add <> Check_Ext_Prm_Add
=>

Status:= Inv Master Add

Ext_Prm_Pending:= 0

MSCY1S Check Ext User Prm Result.cnf(-) ( Status )

WAIT-CFG

88

WAIT-CFG

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 1 && Diag.Master_Add = Check_Ext_Prm_Add &&
Ext_Prm_OK = TRUE

=>

WAIT-CFG

[T R Y n H
Xt rm_r enamgs

MSCY1S Check Ext User Prm Result.cnf(+)()

89

WA

T-CFG

MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK))
Ext_Prm_Pending = 1 && Diag.Master_Add = Check_Prm_Add && Ext_Prm_OK
= FALSE

=>

Ext_Prm_Pending:= 0

Diag.Cfg_Fault:= TRUE

Diag.Master_Add:= Invalid

Diag.Prm_Req:= TRUE

StopTimer(WD)

Diag.WD_On:= FALSE

STOP_C1

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

MSCY 1S Check Ext User Prm Result.cnf(+)()

DMPMS Slave Diag Upd.req ( Diag Data, Reference;= Act_Ref )

WAIT-P

90

DAT

A-EXCH

MSCY1S Abort.req ()

=>

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

WAIT-P

91

DAT

A-EXCH

MSCY1S Set Slave Diag.req ( Ext’Diag Flag, Ext Diag Overflow, Ext Diag Data,
Reference )

=>

Diag.Ext Diag Data:= Ext Diag Data

Diag.Ext Diag Flag:= Ext:Diag Flag

Diag.Ext Diag Overflew:= Ext Diag Overflow

Diag Data:= Diag

Diag Flag:= TRUE

IAct_Ref:= Act_Ref + 1

IAct_Cnt:= Reference

Ref Cnt{= ACt_Ref

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Data Exchange Upd.req( Diag Flag, Inp Data )

DATA-E

IXCH

92

DAT

A-EXCH

MSCY1S Set Cfg.req ( Cfg Data )
=>
Diag.Cfg_Fault:=TRUE
LEAVE-MASTER

ct_Ref:= Act Ref + 1

WAIT-P

DMPMS Get Cfg Upd.req ( Cfg Data )
MSCY1S Set Cfg.cnf(+) ()
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

93

DATA-EXCH

MSCY1S Get Output.req ()

DX_Entered = TRUE

=>

Clear Flag:= Safe_State

New Flag:= New Output

New Output:= FALSE

Outp Data, Output Data:= B Output

DMPMS RD Outp Upd.req ( Outp Data )

MSCY1S Get Output.cnf(+) ( Output Data, Clear Flag, New Flag )

DATA-E

XCH

94

DATA-EXCH

MSCY1S Get Output.req ()
DX_Entered = FALSE
=>

MSCY1S Get Output.cnf(-) ()

DATA-E

XCH
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95 DATA-EXCH [MSCY 1S Set Input.req ( Input Data ) DATA-EXCH
Diag.Freeze_Mode = FALSE
=>
Inp Data, B Input:= Input Data
DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )
DMPMS RD Inp Upd.req ( Inp Data )
MSCY1S Set Input.cnf(+) ()
96 [DATA-EXCH [MSCY1S Set Input.req ( Input Data ) DATA-EXCH
Diag.Freeze_Mode = TRUE
=>
B rIUULC. :Ilvut Data
MSCY1S Set Input.cnf(+) ()
97 DATA-EXCH [MSCY1S Check User Prm Result.req ( Prm_OK)) DATA-EXCH
Prm_Pending = 0
=>
Status:= Not pending
MSCY 1S Check User Prm Result.cnf(-) ( Status )
98 DATA-EXCH [MSCY1S Check User Prm Result.req ( Prm_OK)) DATA-EXCH
Prm_Pending = 2
=>
Status:= New Prm
Prm_Pending:= 1
User Parameter Data:= B User Prm
MSCY1S Check User Prm Result.cnf(-) ( Status )
MSCY1S Check User Prm.ind ( Prm Structure, User{Parameter Data )
99 DATA-EXCH [MSCY1S Check User Prm Result.req ( Prm_OKY) DATA-EXCH
Prm_Pending = 1 && Diag.Master_Add # Check>Prm_Add
=>
Status:= Inv Master Add
Prm_Pending:= 0
MSCY1S Check User Prm Result.cnf{<)\('Status )
100 DATA-EXCH [MSCY 1S Check User Prm Resultsfeq ( Prm_OK) DATA-EXCH
Prm_Pending = 1 && Diag.Master_ Add = Check_Prm_Add && Prm_OK = TRUE
=>
Prm_Pending:= 0
MSCY1S Check User Prm-Result.cnf(+)()
101 |DATA-EXCH [MSCY1S Check Uger\Prm Result.req ( Prm_OK) WAIT-PRM
Prm_Pending = 1 && Diag.Master_Add = Check_Prm_Add && Prm_OK =
FALSE
=>
Diag.Prm. Fault:= TRUE
LEAVE-MASTER
Prm.Pending:= 0
Act)Ref:= Act_Ref + 1
MSCY1S Check User Prm Result.cnf(+)()
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref)
102 DATA-EXCH [MSCY 1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) DATA-EXCH
Cfg_Pending = 0
Status:= Not pending
MSCY 1S Check Cfg Result.cnf(-) ( Status )
103|DATA-EXCH [MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) DATA-EXCH
Cfg_Pending = 2
=>
Status:= New Cfg
Cfg_Pending:= 1
Cfg Data:= B Cfg
MSCY 1S Check Cfg Result.cnf(-) ( Status )
MSCY1S Check Cfg.ind ( Cfg Data )
104 DATA-EXCH [MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len ) DATA-EXCH

Cfg_Pending = 1 && Diag.Master_Add # Check_Cfg_Add
=>

Status:= Inv Master Add

Cfg_Pending:= 0

MSCY1S Check Cfg Result.cnf(-) ( Status )
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105

DATA-EXCH

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
Cfg_Pending = 1 && Diag.Master_Add = Check_Cfg_Add && Cfg_OK = TRUE
&& Input Data Len = Inp Data Len

&& Output Data Len = Outp Data Len

=>

Cfg_Pending:= 0

MSCY1S Check Cfg Result.cnf(+) ()

DATA-EXCH

106

DATA-EXCH

MSCY 1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data Len )
Cfg_Pending = 1 && Diag.Master_Add = Check_Cfg_Add && Cfg_OK = TRUE
&& Input Data Len <> Inp Data Len

WAIT-PRM

&& Cutput Dc\ta LUII Cutp Dc\tc\ LCII

=>

Diag.Cfg_Fault:= TRUE

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

MSCY1S Check Cfg Result.cnf(+) ()

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

107

DATA-EXCH

MSCY1S Check Cfg Result.req ( Cfg_OK, Input Data Len, Output Data ken )
Cfg_Pending = 1 && Diag.Master_Add = Check_Cfg_Add && Cfg_OK\="FALSE
=>

Diag.Cfg_Fault:= TRUE

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

MSCY1S Check Cfg Result.cnf(+) ()

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

WAIT-PRM

108

DATA-EXCH

MSCY 1S Application Ready.req()

Diag.Stat_Diag = TRUE

=>

Diag.Stat_Diag:= FALSE

Diag_Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Data Exchange Upd.req( Diag Flag, Inp Data )

DATA-EXCH

109

DATA-EXCH

MSCY1S Application Ready.req()
Diag.Stat_Diag = FALSE

=>

ignore

DATA-EXCH

110

DATA-EXCH

MSAC1S Abort.ind()

=>

LEAVE-MASTER

IAct_Ref:= Act\Ref + 1

DMPMS/Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

WAIT-PRM

111

DATA-EXCH

MSACHS Start.cnf()
Start\ State <> B
=>
START_C1_CON

DATA-EXCH

112

DATA-EXCH

MSAC1S Start.cnf()
Start_State = B

DATA-EXCH

START_C1_CON
MSCY1S_Start.ind ( Actual_Enabled_Alarms, Alarm_Sequence, Alarm_Limit)

113

DATA-EXCH

MSAC1S Stop.cnf()
Start_State <> E
=>

STOP_C1_CON

DATA-EXCH

114

DATA-EXCH

MSAC1S Stop.cnf()
Start_State = E

=>

STOP_C1_CON
MSCY1S_Stop.ind

DATA-EXCH

115

DATA-EXCH

DMPMS Set Slave Add.ind(New Slave Add, Ident Number, No Add Chg, Rem

Slave Data)
=>

ignore

DATA-EXCH
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116

DATA-EXCH

DMPMS Slave Diag.ind(Req Add, Reference)
Diag.Master_Add = Req_Add &&

( Diag.Stat_Diag = TRUE || Reference < Ref_Cnt)
=>

TRIG_WD

DATA-E

XCH

117

DATA-EXCH

DMPMS Slave Diag.ind(Req Add, Reference)

Diag.Master_Add = Req_Add && Diag.Stat_Diag = FALSE && Reference >=
Ref_Cnt

=>

Diag Flag:= FALSE

[WaNRV VI =Y

DATA-E

XCH

TR
TTO_ VvV

DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )
DMPMS RD Inp Upd.req ( Inp Data )
MSCY 1S Set Slave Diag.cnf(+) (Reference:= Act_Cnt)

118

DATA-EXCH

DMPMS Slave Diag.ind(Req Add, Reference)
Diag.Master_Add <> Req_Add

=>

ignore

DATA-E

IXCH

119

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Lock_Req = FALSE && Unlock_Req = FALSE
=>

DMPMS Set minTsdr.req ( MinTsdr )

DATA-E

IXCH

120

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Unlock_Req = TRUE && Diag,Master_Add <> Req_Add
=>

ignore

DATA-E

IXCH

121

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Unlock_Req = TRUE\&& Diag.Master_Add = Req_Add
=>

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag-Data, Reference:= Act_Ref )

WAIT-P

RM

122

DATA-EXCH

DMPMS Set Prm.ind(Req Add;~Prm Data)

Prm_Data.len >= 7 && Lock JReq = TRUE && Unlock_Req = FALSE

&& Diag.Master_Add =Req Add && (Ident_Number <> Diag.ldent_Number
|| 'OPERATION_MODBE_OK || WD_On && (WD_Fact_1=0 || WD_Fact_2=0))
=>

Diag.Prm_Fault:= TRUE

LEAVE-MASTER

Act_Ref:= Act-Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

WAIT-P

123

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm\Data.len >= 7 && Lock_Req = TRUE && Unlock_Req = FALSE
&&Diag.Master_Add = Req_Add && Ident_Number = Diag.ldent_Number

&& OPERATION_MODE_OK && !'WD_On || (WD_Fact_1>0 && WD_Fact_2>0)
&& (Freeze_Req && Freeze Supp = FALSE

|| Sync_Req && Sync Supp = FALSE

|| Prm_Data[1].0, .1, .2 = TRUE)

WAIT-P

Diag.Not_Supported:= TRUE

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

124

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)

Prm_Data.len >= 7 && Lock_Req = TRUE && Unlock_Req = FALSE

&& Diag.Master_Add <> Req_Add && (ldent_Number <> Diag.ldent_Number
|| 'OPERATION_MODE_OK || WD_On && (WD_Fact_1=0 || WD_Fact_2=0)
|| Freeze_Req && !Freeze Supp

|| Sync_Req && !Sync Supp

|| Prm_Data[1].0, .1, .2 = TRUE)

=>

ignore

DATA-E

XCH
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125|DATA-EXCH DMPMS Set Prm.ind(Req Add, Prm Data) WAIT-PRM
Diag.Master_Add = Req_Add && PRM_OK &&!PV0OV0 && NOPRMCMD
=>
LEAVE-MASTER
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
126 DATA-EXCH IDMPMS Set Prm.ind(Req Add, Prm Data) DATA-EXCH
Diag.Master_Add = Req_Add && PRM_OK &&
INOPRMCMD && Prm_Pending = 0
=>
IActive_Groups:= Group_ldent
EXE_PRM_CMD
Prm_Pending:= 1
Check_Prm_Add:= Req Add
User Parameter Data:= Prm Data.User Prm
Diag_Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdr )
MSCY1S Check User Prm.ind ( Prm Structure, User Parameter Data )
127 DATA-EXCH DMPMS Set Prm.ind(Req Add, Prm Data) DATA-EXCH
Diag.Master_Add = Req_Add && PRM_OK &&
INOPRMCMD && Prm_Pending > 0
=>
SET_WD
IActive_Groups:= Group_ldent
EXE_PRM_CMD
Prm_Pending:= 2
Check_Prm_Add:= Req Add
B User Prm:= Prm Data.User Prm
Diag_Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag-Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdf )
128 DATA-EXCH DMPMS Set Prm.ind(Req Add, Prm Data) DATA-EXCH
Diag.Master_Add = Regi Add && PRM_OK && NOPRMCMD && PV0OV0 &&
Prm_Pending = 0
=>
SET_WD
IActive_Groupsi= Group_ldent
Prm_Pending:=1
Check_Prm_Add:= Req Add
User Patameter Data:= Prm Data.User Prm
Diag_Data:= Diag
IActyRef:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref)
DMPMS Set minTsdr.req ( minTsdr )
MSCY1S Check User Prm.ind ( Prm Structure, User Parameter Data )
129 DATA-EXCH DMPMS Set Prm.ind(Req Add, Prm Data) DATA-EXCH
Biag-MasterAdd—Req—Add&&RRMOKEENORRMCMB-&E& P OV0-&&

J —
Prm_Pending > 0
=>SET_WD
IActive_Groups:= Group_lden
tPrm_Pending:= 2
Check_Prm_Add:= Req Add
B User Prm:= Prm Data.User Prm
Diag_Data:= Diag
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

DMPMS Set minTsdr.req ( minTsdr )
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Current

State

Event
ICondition
=>Action

Next

State

130

DATA-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)
Diag.Master_Add <> Req_Add && PRM_OK && Prm_Pending = 0
=>

Diag.Sync_Mode:= FALSE
Diag.Freeze_Mode:= FALSE
Diag.Station_Not_Ready:= TRUE
Diag.Stat_Diag:= FALSE
SET_OPERATION_MODE

SET_WD

IActive_Groups:= Group_ldent
Safe_State:= TRUE

WAIT-CFG

Diag.Master_Add.= Req_Add
Check_Prm_Add:= Req Add

STOP_ASM

STOP_C1

Prm_Pending:= 1

User Parameter Data:= Prm Data.User Prm

SET_ALARM_CHKCFGM

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Leave.req

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref)
DMPMS Set minTsdr.req ( minTsdr )

MSCY1S Check User Prm.ind ( Prm Structure, User Paraméter Data )

131

DAT

A-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)
Diag.Master_Add <> Req_Add && PRM_OK && Prm’_Pending > 0
=>

Diag.Sync_Mode:= FALSE
Diag.Freeze_Mode:= FALSE
Diag.Station_Not_Ready:= TRUE
Diag.Stat_Diag:= FALSE
SET_OPERATION_MODE

SET_WD

IActive_Groups:= Group_ldent
Safe_State:= TRUE

Diag.Master_Add:= Req_Add
Check_Prm_Add:= Req Add

STOP_ASM

STOP_C1

Prm_Pending:= 2

B User Prm:= Prm{Data.User Prm
SET_ALARM_CHKCFGM

Diag Data:= Diag

Act_Ref:= Act>Ref + 1

DMPMSCeave.req

DMPMS Sfave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
DMPMS Set minTsdr.req ( minTsdr )

WAIT-C

FG

132

DAT

A-EXCH

DMPMS Set Prm.ind(Req Add, Prm Data)
Prm_Data.len <7

=>

ignore

DATA-E

IXCH

133

DA

A-EACUH

DWMPMS Chk Cfg-matReq Add, Cfg Data)
Diag.Master_Add <> Req_Add

=>

ignore

UATA-E

XCH

134

DATA-EXCH

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
Diag.Master_Add = Req_Add && Cfg_Pending = 0

=>

Cfg_Pending:= 1

Check_Cfg_Add:= Req Add

TRIG_WD

MSCY 1S Check Cfg.ind ( Check Cfg Mode, Cfg Data )

DATA-E

XCH

135

DATA-EXCH

DMPMS Chk Cfg.ind(Req Add, Cfg Data)
Diag.Master_Add = Req_Add && Cfg_Pending > 0
=>

Cfg_Pending:= 2

Check_Cfg_Add:= Req Add

B Cfg:= Cfg Data

TRIG_WD

DATA-E

XCH
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# Current Event Next State
State /Condition
=>Action
136 DATA-EXCH DMPMS Data Exchange.ind(Outp Data) DATA-EXCH
Outp_Data.len > 0 && Outp_Data.len = Outp Data Len
&& Diag.Sync_Mode = FALSE
=>
B Output:= Outp Data
TRIG_WD
Safe_State:= FALSE
Clear Flag:= FALSE
New Output:= TRUE
CHECK_ALARM_START
MSCY 1S New Output.ind ( Clear Flag )
137 DATA-EXCH DMPMS Data Exchange.ind(Outp Data) DATAZEXCH
Outp_Data.len > 0 && Outp_Data.len = Outp Data Len
&& Diag.Sync_Mode = TRUE
=>
B Sync:= Outp Data
TRIG_WD
Safe_State:= FALSE
CHECK_ALARM_START
138 DATA-EXCH DMPMS Data Exchange.ind(Outp Data) DATA-EXCH
Outp_Data.len = 0 && Outp Data Len =0
=>
TRIG_WD
CHECK_ALARM_START
139 DATA-EXCH DMPMS Data Exchange.ind(Outp Data) DATA-EXCH
Outp_Data.len <> Outp Data Len && (Outp_Datadlen = 0 && Fail_Safe_supp)
=>
TRIG_WD
Safe_State:= TRUE
Clear Flag:= TRUE
New Output:= TRUE
CHECK_ALARM_START
MSCY1S New Output.ind ( Clear Elag )
140 DATA-EXCH DMPMS Data Exchange.ind(Outp Data) WAIT-PRM
Outp_Data.len <> Outp DatayLen &&
(Outp_Data.len <> 0 || Failx\Safe_supp )
=>
LEAVE-MASTERACct\Ref:= Act_Ref + 1
Diag.Cfg_Fault:= TRUE
DMPMS Slave,Diag Upd.req ( Diag Data, Reference:= Act_Ref )
141 |DATA-EXCH WDTimer expired WAIT-PRM
=>
LEAVE-MASTER
Act_‘Ref:= Act_Ref + 1
DNPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
142 DATA-EXCH\DMPMS Global Control.ind(Control Command, Group Select) WAIT-PRM
(Control_Command.0, .6, .7 = TRUE)
=>
LEAVE-MASTER
IACT_Rerf.= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
143|DATA-EXCH DMPMS Global Control.ind(Control Command, Group Select) DATA-EXCH
Group_Select <> 0 && ((Active_Groups & Group_Select) = 0) &&
((Group_Select < 0x80 ) || Isochronous Mode = FALSE) &&
(Control_Command.O, .6, .7 = FALSE)
=>
ignore
144 DATA-EXCH DMPMS Global Control.ind(Control Command, Group Select) CHECK-ISOM

Control Command.Clear Command = FALSE

&& (Group_Select = 0 || (Active_Groups & Group_Select) <> 0
|| ((Group_Select >= 0x80 ) && Isochronous Mode = TRUE))
&& (Control_Command.0, .6, .7 = FALSE)

=>

Clear Command:= FALSE
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# Current Event Next State
State /ICondition
=>Action

145 DATA-EXCH DMPMS Global Control.ind(Control Command, Group Select) CHECK-ISOM

Control Command.Clear Command = TRUE

&& (Group_Select = 0 || (Active_Groups & Group_Select) <> 0
|| ((Group_Select >= 0x80 ) && Isochronous Mode = TRUE))
&& (Control_Command.0, .6, .7 = FALSE)

=>

Clear Command:= TRUE

Clear Flag:= TRUE

New Output:= TRUE

Safe_State:= TRUE

146 |DATA-EXEH-BMPMSSet-Ext-PrmindtReg—AddExt-PrmBata) WAH-PRM
Diag.Master_Add = Req_Add

=>

Diag.Prm_Fault:= TRUE

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

147 DATA-EXCH [MSCY1S Check Ext User Prm Result.req ( Ext_Prm_OK) DATA-EXCH
Ext_Prm_Pending = 0

=>

Status:= Not pending

MSCY 1S Check Ext User Prm Result.cnf(-) ( Status )

148 DATA-EXCH [MSCY 1S Check Ext User Prm Result.req ( Ext_Prm_OK}) DATA-EXCH
Ext_Prm_Pending = 2

=>

Status:= New Prm

Ext_Prm_Pending:= 1

Ext_User Parameter Data:= B Ext User Prm

MSCY1S Check Ext User Prm Result.cnf(-).( Status )
MSCY1S Check Ext User Prm.ind ( Ext User Parameter Data )

149 DATA-EXCH [MSCY 1S Check Ext User Prm Resultiteq ( Ext_Prm_OK) DATA-EXCH
Ext_Prm_Pending = 1 && Diag.Master_Add <> Check_Ext_Prm_Add
=>

Status:= Inv Master Add

Ext_Prm_Pending:= 0

MSCY1S Check Ext User Prm Result.cnf(-) ( Status )

150 DATA-EXCH [MSCY 1S Check ExtUsefr Prm Result.req ( Ext_Prm_OK ) DATA-EXCH
Ext_Prm_Pending =1 && Diag.Master_Add = Check_Ext_Prm_Add &&
Ext_Prm_OK = TRUE

=>

Ext_Prm_Pending:= 0

MSCY1S~Check Ext User Prm Result.cnf(+)()

151 |DATA-EXCH [MSCY'S Check Ext User Prm Result.req ( Ext_Prm_OK) WAIT-PRM
Ext_Prm_Pending = 1 && Diag.Master_Add = Check_Ext_Prm_Add &&
Exts Prm_OK = FALSE

=>

Diag.Cfg_Fault:= TRUE

LEAVE-MASTER

Ext_Prm_Pending:= 0

IACT_Ret.= Act_Ref + 1

MSCY1S Check Ext User Prm Result.cnf(+)()

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

152|CHECK- NOSYNC CHECK-
SYNC => FREEZE
Sync Command:= 0
153|CHECK- UNSYNC && Sync Supp = FALSE CHECK-
SYNC => FREEZE
Sync Command:= 2
154|CHECK- SYNC && Sync Supp = FALSE WAIT-PRM
SYNC =>

LEAVE-MASTER
IAct_Ref:= Act_Ref + 1
DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref)
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Current
State

Event
ICondition
=>Action

Next State

155

CHECK-
SYNC

UNSYNC && Sync Supp = TRUE && B Sync <> Nil
=>

B Output:= B Sync

B Sync:= Nil

Sync Command:= 2

Clear Flag:= Safe_State

New Outpu t:= TRUE
Diag.Sync_Mode:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

MSCY 1S New Output.ind ( Clear Flag )

CHECK-
FREEZE

DMPMS Slave Diag Upd.req ( Diag Data, Reference.= Act_Ref )

156

CHECK-
SYNC

UNSYNC && Sync Supp = TRUE && B Sync = Nil

=>

Sync Command:= 2

Clear Flag:= Safe_State

Diag.Sync_Mode:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

CHECK
RREEZEH

157

CHECK-
SYNC

SYNC && Sync Supp = TRUE && Diag.Sync_Mode = FALSE
=>

B Sync:= Nil

Sync Command:= 1

Diag.Sync_Mode:= TRUE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

CHECK
FREEZH

158

CHECK-
SYNC

SYNC && Sync Supp = TRUE && Diag.Syne_ )Mode = TRUE && B Sync <> Nil
=>

B Output:= B Sync

B Sync:= Nil

Clear Flag:= Safe State

New Output:= TRUE

Sync Command:= 1

MSCY1S New Output.ind (.Clear Flag )

CHECK
FREEZH

159

CHECK-
SYNC

SYNC && Sync Supp =TRUE && Diag.Sync_Mode = TRUE && B Sync = Nil
=>
Sync Command:= 4

CHECK
FREEZH

160

CHECK-
ISOM

(Group_Select>= 0x80 ) && Isochronous Mode = TRUE
=>

if (FirstSyneh' = TRUE)

Status:=-lsoM Start

FirstSynch:= FALSE

else

Status:=IsoM SYNCH

endif

MSCY1S SYNCH Event.ind(Status)

CHECK{SYNC

161

CHECK-

(Group_Select < 0x80 ) || Isochronous Mode = FALSE

CHECK{SYNC

ISO

=>

162

CHECK-
FREEZE

NOFREEZE

=>

Freeze Command:= 0

MSCY1S Global Control.ind ( Clear Command, Sync Command, Freeze
Command )

DATA-EXCH

163

CHECK-
FREEZE

UNFREEZE && Freeze Supp = FALSE

=>

Freeze Command:= 2

MSCY1S Global Control.ind ( Clear Command, Sync Command, Freeze
Command )

DATA-EXCH

164

CHECK-
FREEZE

FREEZE && Freeze Supp = FALSE

=>

LEAVE-MASTER

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

WAIT-PRM
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# Current Event Next State
State ICondition
=>Action
165|CHECK- UNFREEZE && Freeze Supp = TRUE && B Freeze <> Nil DATA-EXCH
FREEZE =>
Inp Data:= B Freeze
B Freeze:= Nil

Freeze Command:= 2

Diag.Freeze_Mode:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )

DMPMS RD Inp Upd.req ( Inp Data )

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
MSCYTS Global Control.ind ( Clear Command, Sync Command, Freeze

Command )
166 CHECK- UNFREEZE && Freeze Supp = TRUE && B Freeze = Nil DATA-EXCH
FREEZE =>

Freeze Command:= 2

Diag.Freeze_Mode:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )

MSCY 1S Global Control.ind ( Clear Command, Sync Command, Freeze

Command )
167 CHECK- FREEZE && Freeze Supp = TRUE && Diag.Freeze_Mode=<FALSE DATA-EXCH
FREEZE =>
B Freeze:= Nil

Freeze Command:= 1

Diag.Freeze_Mode:= FALSE

Diag Data:= Diag

IAct_Ref:= Act_Ref + 1

DMPMS Slave Diag Upd.req ( Diag Data, Reference:= Act_Ref )
MSCY1S Global Control.ind ( Clear Command, Sync Command, Freeze
Command )

168 |CHECK- FREEZE && Freeze Supp = TRUE'&& Diag.Freeze_Mode = TRUE && B Freeze DATA-EXCH
FRBEZE <> Nil

=>

Inp Data:= B Freeze

B Freeze:= Nil

Freeze Command:= 1

DMPMS Data Exchange Upd.req ( Diag Flag, Inp Data )

DMPMS RD Inp Upd<req ( Inp Data )

MSCY 1S Global Control.ind ( Clear Command, Sync Command, Freeze

Command )
169 |CHECK- FREEZE && Freeze Supp = TRUE && Diag.Freeze_Mode = TRUE && B Freeze DATA-EXCH
FREEZE = Nil

=>

Ereeze Command:= 1

MSCY1S Global Control.ind ( Clear Command, Sync Command, Freeze
Command )

170 [any|state MSCY1S Reset.req () SL-DEACT
=>

DMPMS Slave Deact.req ()

17

=N

any state DMPMS Set Ext Prm.ind(Req_Add, Ext Prm Data) SAME
Diag.Master_Add <> Req_Add
=>

ignore

172|SL-DEACT |DMPMS Slave Deact.cnf ()
=>
MSCY 1S Reset.cnf ()

9.1.4 Functions

Table 65 contains the functions used by the MSCY 1S and their descriptions.
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Table 65 — Functions used by the MSCY1S

Name

Function

LEAVE-MASTER

Diag.Master_Add=invalid
Diag.Sync_Mode=FALSE
Diag.Freeze_Mode=FALSE
Diag.Prm_Req=TRUE
Diag.Station_Not_Ready=TRUE
StopTimer(WD), Diag.WD_On=FALSE
Diag.Stat_Diag=FALSE, Operation_Mode=V0
Safe_State=TRUE

STOP_ASM,

STOP_C1,

STOP_ISOM

DMPMS_Leave.Req
Diag_Data=Diag

PRM_O

Prm_Data.len>=7
&& Lock_Req=TRUE
&& Unlock_Req=FALSE
&& Ident_Number=Diag.ldent_Number
&& (WD_On=FALSE ||
(WD_On=TRUE && WD_Fact_1>0 && WD_Fact_2>0))
&& (Freeze_Req=FALSE || Freeze_Supported)
&& (Sync_Req=FALSE || Sync_Supported)
&& (Prm_Data[1].0, .1, .2=FALSE)
&& OPERATION_MODE_OK

SET_W

if (WD_On=TRUE)
StartTimer(WD),
Diag.WD_On=TRUE)
else
StopTimer(WD),
Diag.WD_On=FALSE
endif

TRIG_

if (Diag.WD_On=TRUE)
StartTimer(WD)
endif

NOSYN

Control_Command.Sync=0 && Control_Command.UnSync=0

SYNC

Control_Command.Sync=1 && Control_Command.UnSync=0

UNSYN

Control.sxCemmand.UnSync=1

NOFRE

FZE

Control_Command.Freeze=0 && Control_Command.UnFreeze=0

FREEZ

€ontrol_Command.Freeze=1 && Control_Command.UnFreeze=0

UNFRE

FZE

Control_Command.UnFreeze=1

STOP_

SOM

if(lIsochronous Mode Supp = TRUE

&& Isochronous Mode =TRUE

&& First Synch = FALSE)
MSCY1S SYNCH Event.ind(Status:= IsoM Stop)
First Synch = TRUE

endif

STOP_

Ao VI

T (DX_Entered=TRUE]
MSCY1S_Stop.ind
endif

CHECK

_ALARM_START

if (DX_Entered=FALSE && Diag.Stat_Diag=FALSE)

DX_Entered=TRUE,

MSCY1S_Start.ind(Actual_Enabled_Alarms, Alarm_Sequence, Alarm_Limit)
endif

SET_OPERATION_MODE

if (Prm_Data.len >= 10 && DPV1_Enable=TRUE)
Operation_Mode=V1

else
Operation_Mode=V0

endif

if (Prm_Data.len >= 10 && IsoM_Req =TRUE)
Isochron_Mode=True

else
Isochron_Mode=FALSE

endif
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Name

Function

PVOVO

Operation_Mode = VO
&& (Prm_Data.len < 10 || DPV1_Enable = FALSE)

OPERATION_MODE_OK

if (IsARexistent(MS1) && DPV1_Enable )
further checks according the table “Rules for DPV1_Status_1, DPV1_Status_2, and
DPV1_Status_3 check”

NOPRMCMD

1(DPV1_Status_3.PrmCmd = 1 && Prm_Data.len = 18 && PrmCmd_supp)

SET_ALARM_CHKCFGM

if (Prm_Data.len >=10 && DPV1_Enable=TRUE)
Enabled_Alarms=DPV1_Status_2.2 — DPV1_Status_2.7
else
Enabled_Alarms=0
endif

if (Prm_Data.len >=10)
Alarm_Mode_Master=DPV1_Status_3.0 - DPV1_Status_3.2,
Chk Cfg Mode = DPV1_Status_2.0,
Prm Structure = DPV1_Status_3.4,
if (DPV1_Status3.PrmCmd&& Prm_Data.PrmCmd exist)
EXE_PRM_CMD
else
Alarm_Mode_Master=0,
Chk Cfg Mode = FALSE,
Prm Structure = FALSE
endif

EXE_PRM_CMD

if (PrmCmd.Function.Primary)
Primary=TRUE,
if(Start_State=B||Start_State=BEB||Start State=EB||Start_State=Run)
STOP_C1, START_C1
else
START_C1
endif
else
Primary=FALSE
endif
if (PrmCmd.Function.Step. MS1)
if(Start_State=B||Start_State=BEB||Start_State=EB||Start_State=Run)
STOP_C1
endif
endif
if (PrmCmd.Function.Start_MS1)
if(Start_State=E||Start_State=BE||Start_State=Idle)

START-C1
endif
endif
START]C1 if (Start_State=Idle)
MSAC1S_Start.req(Diag.Master_Add),
Start_State=B
endif
if (Start_State=E)
Start_State=EB
endif
if (Start_State=BE)
Start_State=BEB
endif
STOP_C1 if (Start_State=B)

Start_State=BE
endif
if (Start_State=Run)
MSAC1S_Stop.req,
Start_State=E
endif
if (Start_State=EB)
Start_State=E
endif
if (Start_State=BEB)
Start_State=BE
endif
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START_C1_CON if (Start_State=B)

Start_State=Run
endif
if (Start_State=BE)
MSAC1S_Stop.req, Start_State=E
endif
if (Start_State=BEB)
MSAC1S_Stop.req, Start_State=EB
endif

STOP_C1_CON if (Start_State=E)

Start_State=Idle
endif

HfStart—State=EB)
MSAC1S_Start.req(Diag.Master_Add),
Start_State=B

endif

LEAVE{MASTER Diag.Master_Add=invalid

Diag.Sync_Mode=FALSE
Diag.Freeze_Mode=FALSE
Diag.Prm_Req=TRUE
Diag.Station_Not_Ready=TRUE
StopTimer(WD), Diag.WD_On=FALSE
Diag.Stat_Diag=FALSE, Operation_Mode=V0
Safe_State=TRUE

STOP_ASM,

STOP_C1,

STOP_ISOM

DMPMS_Leave.Req

Diag_Data=Diag

9.2 MSAC1S
9.2.1 Primitive definitions
9.2.1.1 Primitives exchanged between MSAC1S and FSPMS
Table §6 shows the service primitives including their associated parameters issued |by the
FSPM$ and received by the MSAC1S.
Table 66 — Primitives issued by FSPMS to MSAC1S
Primitive name Source Associated parameters Functions
Sinit MS1.req FSPMS (none) Refer to FAL Service Definition in
IEC 61158-5-3
Reset.feq FSPMS (none)
Read.rgp(+) FSPMS Length,
Data
Read.rsp(-) FSPMS Error Decode,
Error Code 1
Error Code 2
Write.rsp(+) FSPMS Length
Write.rsp(-) FSPMS Error Decode,
Error Code 1
Error Code 2
Alarm Ack.rsp(+) FSPMS Slot Number,
Alarm Type,
Seq Nr
Alarm Ack.rsp(-) FSPMS (none)
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Table 67 shows the service primitives including their associated parameters issued by
MSAC1S and received by the FSPMS.

Table 67 — Primitives issued by MSAC1S to FSPMS

Primitive name Source | Associated parameters Functions
SiInit MS1.cnf MSAC1S | (none) Refer to FAL Service Definition in
IEC 61158-5-3
Reset.cnf MSAC1S | (none)
Fault.ind MSAC1S | (none)
Read.ipé MSACHS—-Stot-Nuber
Index,
Length
Write.ipd MSAC1S | Slot Number,
Index,
Length,
Data
Alarm Ack.ind MSAC1S | Slot Number,
Alarm Type,
Seq Nr

9.2.1.2 Primitives exchanged between MSAC1S and MSCY1S

Table §8 shows the service primitives including their) associated parameters issyed by
MSCY1S and received by the MSAC1S.

Table 68 — Primitives issued by MSCY1S to MSAC1S

Primitive name Source Associated‘parameters Functions
Start.req MSCY1S Master.;Add Start Processing of acyclic services
Stop.rgq MSCY1S (none) Stop Processing of acyclic services

Table §9 shows the service primitives including their associated parameters issued [by the
MSAC1S and received byithe MSCY1S.

Table 69 — Primitives issued by MSAC1S to MSCY1S

Primitive.name Source Associated Functions
parameters
Start.cpf MSAC1S | (none) MSAC1 is ready to execute acyclic seryices
StOp.C T NMSALU TS [(NONe) MSAUT IS disablied
Abort.ind MSAC1S | (none) Termination of MSAC1 due to a sequence
error or wrong protocol elements

9.2.1.3 Parameter of MSAC1S primitives

The parameters used with the primitives exchanged between the FSPMS and the MSAC1S
are described in FAL Service Definition in IEC 61158-5-3. Additional parameters are
described in Table 70.
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Table 70 — Parameter used with primitives exchanged between MSAC1S and MSCY1S

Parameter name Description

MasterAdd This parameter conveys the DL address of the assigned DP-master.

9.2.2 State machine description

After Power-On the MSAC1S waits for initiation by means of Sinit MS1.

In the state CLOSED the service Start called from the MSCY1S is expected. Then the access
protecfion for the WIlT be activated by means of the function — TE.

When receiving the confirmation the State Machine enters the OPEN state. Inthis state the
servicgs Read, Write and Alarm_Ack are allowed. Only one request from theyDP-mgster is
procesged simultaneously on each SAP. Additionally to Read/Write at SAP-51 a Alarm_Ack
may bg executed at SAP 50.

When B valid service is invoked by the DP-master, the MSAC1S wilk indicate this primjtive to
the AR-Context (Read/Write or Alarm_Ack) and waits for response. After receivipg the
corresponding response MSAC1S will provide this PDU in the corresponding SAP (pdate-
buffer.|The service is finished after DP-master has fetched the response.

The lo¢al service Stop called from the MSCY1S is closing the connection. The SAP 51|(50) is
deactiyated and a possibly stored response in the DL"is deleted.

The abort of the connection is indicated to the;MSCY1S with the local service Abort| If the
User i$ still processing a response while th& ‘connection is aborted this response shall be
discarded by the User.

Local yariables of the MSAC1S

Servernl_SAP
(Unsighed8)

This SAP (51) is used forthe MSAC1S_Read/_Write and MSAC1S_Alarm_Ack services

Alarm] SAP
(Unsighed8)

This SAP (50)nis’reserved for MSAC1S_Alarm_Ack services.

Res_SAP
(Unsighed8}

Variable holding the SAP for the MSAC1S_Alarm_Ack -Response.

Service_Header
(Unsigned8)

The actual service header of the service processed. Used to check whether the User
generates the correct response.

AA_State

MSAC1S_Alarm_Ack services may be executed simultaneously with the MSAC1S_Read-
/_Write-services. Thus, the actual state of the MSAC1S_Alarm_Ack processing is stored in
the variable AA_State:

Values of AA_State:
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No MSAC1S_Alarm_Ack in progress

MSAC1S_Alarm_Ack.ind is sent to the MSAL1S waiting for response

Response of the MSAL1S will be sent to the Update-Buffer

Response is stored — waiting for the next poll of the DP-master

VS_Upd
Indicates that a Response will be sent to the Update-Buffer.

9.2.3 MSAC1S state table
Table T1 contains the complete description of the MSAC1S state machine.
Table 71 — MSAC1S state table
# Qurrent Event Nekt state
state | condition
=> action
1 |PQWER- |MSAC1S_SInit_MS1.req CLPSED
ON =>
Server_SAP:=51
Alarm_SAP:=50
MSAC1S_SInit_MS1.cnf
2 |PQWER- |MSAC1S_Reset.req POWER-
ON => ON
MSAC1S_Reset.cnf
3 |PQWER- |MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot> Number, Seq_Nr) POWER-
ON => ON
MSAC1S_Fault.ind
4 |PQWER- |MSAC1S_Alarm_Ack.rsp(-) () POWER-
ON => ON
MSAC1S_Fault.ind
5 |CHYOSED |MSAC1S_Start.req(Master ‘Add) SE[T-
=> AC[C51
DMPMS_RSAP_ACTIVATE.req(SSAP=Server_SAP, Access=Master_Add,
L_sdu_length_list¥NilyIndication_Mode=Unchanged)
6 |CHYOSED |MSAC1S_Stop.req CLPSED
=>
MSAC1S_Stop.cnf
7 |SHT- DMPMS "RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) SE[T-
AGC51 /M _Status = OK AC[C50
=2
DMPMS_RSAP_ACTIVATE.req(SSAP=Alarm_SAP, Access=Master_Add,
L_sdu_length_list=Nil,Indication_Mode=Unchanged)
8 |SHT- DMPMS_RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
AGC5.1 /M _status=NO/IV ON
=>
MSAC1S_Fault.ind
9 |SET- DMPMS_RSAP_ACTIVATE.cnf(SSAP=Alarm_SAP,M_status) OPEN
ACC50 IM_status = OK
=>
AA_State:=Idle
VS_Upd:=False
MSAC1S_Start.cnf
10 | SET- DMPMS_RSAP_ACTIVATE.cnf(SSAP=Alarm_SAP,M_status) POWER-
ACC50 /M_status=NO/IV ON
=>
MSAC1S_Fault.ind
11 |OPEN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind
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# Current Event Next state
state | condition
=> action

12 |OPEN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind

13 |OPEN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | VS-WRES
v_class, Update_status)

/Read-REQ-PDU( )

=>

Service_Header:=Function_Num
MSAC+SReadind(Re—Add=toc—addStot—Numberindextengtin

14 |OREN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser\VS}WRES

v_class, Update_status)

/Write-REQ-PDU( ) && L_sdu.len >= (Length+4)

=>

Service_Header:=Function_Num

MSAC1S_Write.ind(Req_Add=Loc_add, Slot_Number,Index,Length,Data)

15 |OREN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Remiadd,L_sdu,Ser | AAf\WRES

v_class, Update_status)

/Alarm_Ack-REQ-PDU( )

=>

AA_State:=WRes

Res_SAP:=Server_SAP
MSAC1S_Alarm_Ack.ind(Alarm_Type, Slot_Number,Seg)Nr)

16 |OREN DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP;Loc_add,Rem_add,L_sdu,Ser | AA}WRES

v_class, Update_status)

/Alarm_Ack-REQ-PDU( )

=>

AA_State:=WRes

Res_SAP:=Alarm_SAP
MSAC1S_Alarm_Ack.ind(Alarm_Type{ Slot_Number,Seq_Nr)

17 |OREN DMPMS_DATA_REPLY.ind(SSAP;DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEJA51
/NOT(Read-REQ-PDU( ) || Write-REQ-PDU( ) && (L_sdu.len >= Length+4) ||
Alarm_Ack-REQ-PDU( ))
=>
DMPMS_SAP_DEAGCTNATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

18 |OREN DMPMS_DATA. REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |ERR-
v_class, Update_status) DEJA51
INOT(Alarm_Ack-REQ-PDU( ))
=>
DMRMS ‘SAP_DEACTIVATE.req(SSAP=Server_SAP)

MS8AC1S_Abort.ind

19 |OREN DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
=> ON
MSAC1S_Fault.ind

20 | OREN MSAC1S Read rsp(+)(I ength Data) ERIR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

21 |OPEN MSAC1S_Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

22 |OPEN MSAC1S_Write.rsp(+)(Length) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

23 |OPEN MSAC1S_Write.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-

=> DEA51

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
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# Current Event Next state
state | condition
=> action

24 |OPEN MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

25 | OPEN MSAC1S_Alarm_Ack.rsp(-) () ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

26 |OPEN MSAC1S_Stop.req STOP-
= DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

27 |OREN MSAC1S_Start.req(Master_Add) POWER-
=> ON
MSAC1S_Fault.ind

28 |OREN MSAC1S_SInit_MS1.req POWER-
=> ON
MSAC1S_Fault.ind

29 |OREN MSAC1S_Reset.req POWER-
=> ON
MSAC1S_Reset.cnf

30 |VY-WRES | MSAC1S_Read.rsp(+)(Length, Data) VSISRES
/Service_Header=0x5E && Max_DLSDU_Length_Req_llow>=(Length+4)
=>
VS_Upd:=True
L_sdu:=Read-RES-PDU
DMPMS_REPLY_UPDATE.req(SSAP=Server\SAP, L_sdu,

Serv_class=Low, Transmit=Single)

31 |V§-WRES | MSAC1S_Read.rsp(+)(Length, Data) ERR-
/Service_Header=0x5E && Max_DLSDU_Length_Req_Low<(Length+4) DEJA51
=>
DMPMS_SAP_DEACTIVATE.req(8SAP=Server_SAP)

MSAC1S_Abort.ind

32 |V4-WRES | MSAC1S_Write.rsp(+)(Length) VSISRES
/Service_Header=0x5F
=>
VS_Upd:=True
L_sdu:=Write-RES-PDU
DMPMS_RERLY, UPDATE.req(SSAP=Server_SAP, L_sdu,

Serv_class=kow,Transmit=Single)

33 |VY-WRES | MSAC1S_Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) VSISRES
/Service ‘Header=0x5E
=3
VS>Upd:=True
I“sdu:=Read-NRS-PDU
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu,

Serv_class=Low,Transmit=Single)

34 | VSSWRESTMSACTS—Whritersp(-){ETror_Detode, Error_Code_ 1, Error_code_2) VS-SRES
/Service_Header=0x5F
=>
VS_Upd:=True
L_sdu:=Write-NRS-PDU
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu,

Serv_class=Low, Transmit=Single)

35 | VS-WRES | MSAC1S_Read.rsp(+)(Length, Data) ERR-
/Service_Header<>0x5E DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

36 |VS-WRES | MSAC1S_Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-

/Service_Header<>0x5E DEA51

=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
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# Current Event Next state
state | condition
=> action

37 |VS-WRES | MSAC1S_Write.rsp(+)(Length) ERR-
/Service_Header<>0x5F DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

38 |VS-WRES | MSAC1S_Write.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
/Service_Header<>0x5F DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

39 |VY-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser |POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind

40 |VY-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,sL ,sdu,Ser |POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind

41 |V§-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc @dd;Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEJA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAPR)

MSAC1S_Abort.ind

42 |VY-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=AlarmSAP,Loc_add,Rem_add,L_sdu,Ser |VSIWRES

v_class, Update_status)

/Alarm_Ack-REQ-PDU( ) && AA_State=Idle

=>

AA_State:=WRes

Res_SAP:=Alarm_SAP
MSAC1S_Alarm_Ack.ind(Alarm_Fype, Slot_Number,Seq_Nr)

43 |VY-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |VStWRES
v_class, Update_status)

/Update_status=LO &&<L(_sdu.len=0 && AA_State=SRes
=>
AA_State:=Idle

44 |V§-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |ERR-
v_class, Update" status) DEJA51
INOT((Alafm)Ack-REQ-PDU( ) && AA_State=Idle)
|| (Update_ sstatus=LO && L_sdu.len=0 && AA_State=SRes))
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

45 | V§-WRES~*"MSAC1S_Start.req(Master_Add) POWER-
=> ON
MSAC1S_Fault.ind

46 |VS-WRES |MSAC1S_Stop.req STOP-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

47 |VS-WRES | MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) ERR-
/AA_State<>WRes DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

48 |VS-WRES | MSAC1S_Alarm_Ack.rsp(-) () ERR-

/AA_State<>WRes DEA51

=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
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# Current Event Next state
state | condition
=> action

49 |VS-WRES | MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) VS-WRES
/AA_State=WRes
=>
AA_State:=Upd
DMPMS_REPLY_UPDATE.req(SSAP=Res_SAP, L_sdu=Alarm_Ack-RES-PDU,
Serv_class=Low,Transmit=Single)

50 |VS-WRES | MSAC1S_Alarm_Ack.rsp(-) () VS-WRES
/AA_State=WRes
=>
AA_State:=Upd
BMPMS—REPE—UPBATEreatSSAP=Res—SAPt+——sdu=Atarm—Ack-NRS-PBY
Serv_class=Low,Transmit=Single)

51 |V§-WRES | DMPMS_REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) VSIWRES
/L-status=OK && AA_State=Upd
=>
AA_State:=SRes

52 |V4-WRES | DMPMS_REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) POWER-
/L-status=0OK && AA_State<>Upd ON
=>
MSAC1S_Fault.ind

53 |VY-WRES | DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,k’ status) POWER-
/L_status=LS/IV/LR ON
=>
MSAC1S_Fault.ind

54 |V4-WRES | MSAC1S_SInit_MS1.req POWER-
=> ON
MSAC1S_Fault.ind

55 |V4-WRES | MSAC1S_Reset.req POWER-
=> ON
MSAC1S_Reset.cnf

56 |VY-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) VSISRES
/L-status=0OK && VS_Upd=True
=>
VS_Upd:=False

57 |VY-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
/L_status=LS/IV/LR ON
=>
MSAC1S_Faultiind

58 |VY-SRES |DMPMS_ REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
/L-status=OK && VS_Upd=False ON
=>
MSAC1S_Fault.ind

59 |VY-SRES {DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
VIOAU IO_I‘dUIl.iIIU

60 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind

61 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | OPEN
v_class, Update_status)
/Update_status=LO && L_sdu.len=0 && AA_State=Idle&& VS_Upd=False

62 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | AA-WRES
v_class, Update_status)
/Update_status=LO && L_sdu.len=0 && AA_State=WRes && VS_Upd=False

63 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | AA-SRES

v_class, Update_status)
/Update_status=LO && L_sdu.len=0 && (AA_State=SRes|| AA_State=Upd) &&
VS_Upd=False
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# Current Event Next state
state | condition
=> action

64 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && VS_Upd=True
=>
MSAC1S_Fault.ind

65 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEA51
/L_sdu.len<>0
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

66 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser \VSSRES
v_class, Update_status)

/Alarm_Ack-REQ-PDU( ) && AA_State=Idle

=>

AA_State:=WRes

Res_SAP:=Alarm_SAP
MSAC1S_Alarm_Ack.ind(Alarm_Type, Slot_Number,Seq_Nr)

67 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem\add,L_sdu,Ser |VS}SRES
v_class, Update_status)

/Update_status=LO && L_sdu.len=0 && AA_State=SRes
=>
AA_State:=Idle

68 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |ERR-
v_class, Update_status) DEJA51
/INOT((Alarm_Ack-REQ-PDU( ) && AA_State=1dlg)
|| (Update_status=LO && L_sdu.len=0 && AA:State=SRes ))
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

69 |VY-SRES | MSAC1S_Start.req(Master_Add) POWER-
=> ON
MSAC1S_Fault.ind

70 |VY-SRES |MSAC1S_Stop.req STPP-
=> DEJA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

71 |VY-SRES | MSAC1S_Read.rsp(+)(Length, Data) ERR-
=> DEJA51
DMPMS_SAR.DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

72 |VY-SRES | MSAGJIS—Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
=> DEJA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

73 |VY-SRES N\ MSAC1S_Write.rsp(+)(Length) ERR-
=> DEJA51
DMPMS SAP _DEACTIVATE.req(SSAP=Server SAP)

MSAC1S_Abort.ind

74 |VS-SRES | MSAC1S_Write.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

75 |VS-SRES | MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) ERR-
/AA_State<>WRes DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

76 |VS-SRES | MSAC1S_Alarm_Ack.rsp(-) () ERR-

/AA_State<>WRes DEA51

=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
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# Current Event Next state
state | condition
=> action

77 |VS-SRES | MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) VS-SRES
/AA_State=WRes
=>
AA_State:=Upd
DMPMS_REPLY_UPDATE.req(SSAP=Res_SAP, L_sdu=Alarm_Ack-RES-PDU,
Serv_class=Low,Transmit=Single)

78 |VS-SRES | MSAC1S_Alarm_Ack.rsp(-) () VS-SRES
/AA_State=WRes
=>
AA_State:=Upd
BMPMS—REPE—UBPBATEreatSSAP=Res—SAPt—sdu=Atarm—Ack-NRS-PBY
Serv_class=Low,Transmit=Single)

79 |VY-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) VSISRES
/L-status=OK && AA_State=Upd
=>
AA_State:=SRes

80 |VY-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) POWER-
/L-status=0OK && AA_State<>Upd ON
=>
MSAC1S_Fault.ind

81 |VY-SRES |MSAC1S_SInit_MS1.req POWER-
=> ON
MSAC1S_Fault.ind

82 |VY-SRES |MSAC1S_Reset.req POWER-
=> ON
MSAC1S_Reset.cnf

83 | AA-WRES | MSAC1S_Alarm_Ack.rsp(+) (Alarm_Type, Slot_Number, Seq_Nr) AAISRES
=>
AA_State:=Upd
L_sdu:=Alarm_Ack-RES-PDU
DMPMS_REPLY_UPDATE.req(SSAP=Res_SAP, L_sdu,

Serv_class=Low, Transmit=Single)

84 | AA-WRES | MSAC1S_Alarm_Ack.rsp(-) () AAFSRES
=>
AA_State:=Upd
L_sdu:=Alarm_Ack-NRS-PDU
DMPMS_REPLY_UPDATE.req(SSAP=Res_SAP, L_sdu,

Serv_class=Low, Transmit=Single)

85 |AA-WRES | DMPMS_RERLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
=> ON
MSAGJS=Fault.ind

86 |AA-WRES | MSAC1S_Read.rsp(+)(Length, Data) ERR-
=3 DEJA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

87 | AA-WRES | MSAC1S_Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
= BEAS1
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

88 | AA-WRES | MSAC1S_Write.rsp(+)(Length) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

89 |AA-WRES | MSAC1S_Write.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
= DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

90 |AA-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-

v_class, Update_status) ON

/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind
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# Current Event Next state
state | condition
=> action

91 | AA-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>
MSAC1S_Fault.ind

92 | AA-WRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |ERR-
v_class, Update_status) DEA51
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

93 |AA-WRES | DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser |MSIWRES

v_class, Update_status)

/Read-REQ-PDU( ) && Res_SAP=Alarm_SAP

=>

Service_Header:=Function_Num
MSAC1S_Read.ind(Req_Add=Loc_add, Slot_Number,Index,Length)

94 | AA-WRES | DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | VSfWRES

v_class, Update_status)

/Write-REQ-PDU( ) && Res_SAP=Alarm_SAP

=>

Service_Header:=Function_Num

MSAC1S_Write.ind(Req_Add=Loc_add, Slot_Number,Index;kength,Data)

95 |AA-WRES | DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Lo¢. add,Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEJA51
INOT(Write-REQ-PDU( ) || Read-REQ-PDU( )) || Res \SAP=Server_SAP
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

96 |AA-WRES | MSAC1S_Start.req(Master_Add) POWER-
=> ON
MSAC1S_Fault.ind

97 | AA-WRES | MSAC1S_Stop.req STPP-
=> DEJA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

98 | AA-WRES | MSAC1S_Reset.req POWER-
=> ON
MSAC1S_Reset.cnf

99 | AA-WRES | MSAC1S_SInit.\MS1.req POWER-
=> ON
MSAC18~ Fault.ind

100 | AA-SRES |DMRMS.'REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) AALSRES
/L€status=0K && AA_State=Upd && Res_SAP=Alarm_SAP
=3
AA_State:=SRes

101 | AA-SRES’/ | DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
/L_status=LS/IV/LR ON
MSAC1S_Fault.ind

102 | AA-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Alarm_SAP,Serv_class,L_status) POWER-
/L-status=0OK &&(AA_State<>Upd || Res_SAP<>Alarm_SAP) ON
=>
MSAC1S_Fault.ind

103 | AA-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) AA-SRES
/L-status=OK && AA_State=Upd && Res_SAP=Server_SAP
=>
AA_State:=SRes

104 | AA-SRES |DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP,Serv_class,L_status) POWER-
/L-status=OK && (AA_State<>Upd || Res_SAP<>Server_SAP) ON

=>

MSAC1S_Fault.ind
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# Current Event Next state
state | condition
=> action

105 | AA-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>

MSAC1S_Fault.ind

106 | AA-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |POWER-
v_class, Update_status) ON
/L_sdu.len=0 && Update_status=NO
=>

MSAC1S_Fault.ind

107 | AA-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add,L_sdu,Ser |[©PEN
v_class, Update_status)
/Update_status=LO && L_sdu.len=0 && AA_State=SRes

=>

AA_State:=Idle
108 | AA-SRES | DMPMS_DATA_REPLY.ind(SSAP,DSAP=Alarm_SAP,Loc_add,Rem_add;Lsdu,Ser |ERR-
v_class, Update_status) DEJA51

/(Update_status<>LO || AA_State<>SRes) && Res_SAP=Alarm_SAP:
=>

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind

109 |AA-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc ‘add,Rem_add,L_sdu,Ser | OPFEN
v_class, Update_status)
/Update_status=LO && L_sdu.len=0 && AA_State=SRes

=>

AA_State:=Idle
110 | AA-SRES | DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEJA51

/(Update_status<>LO || L_sdu.len<>0 || AA_State<>SRes) && Res_SAP=Server
=>

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

MSAC1S_Abort.ind

111 |AA-SRES |DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | VSfWRES
v_class, Update_status)

/Read-REQ-PDU( ) && RES~SAP=ALARM_SAP

=>

Service_Header:=Function_Num
MSAC1S_Read.ind(Req_Add=Loc_add, Slot_Number,Index,Length)

112 | AA-SRES | DMPMS_DATA\'REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | VSfWRES
v_class, Update_status)

/Write-REQ-PDU( ) && RES_SAP=ALARM_SAP

=>

Seryice_Header:=Function_Num

MSAC1S_Write.ind(Req_Add=Loc_add, Slot_Number,Index,Length,Data)

113 | AA-SRESDMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP,Loc_add,Rem_add,L_sdu,Ser | ERR-
v_class, Update_status) DEJA51
INOT(Write-REQ-PDU( ) || Read-REQ-PDU( )) && RES_SAP=ALARM_SAP

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind

114 | AA-SRES |MSAC1S_Start.req(Master_Add) POWER-
=> ON
MSAC1S_Fault.ind

115 | AA-SRES | MSAC1S_Stop.req STOP-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

116 | AA-SRES | MSAC1S_Read.rsp(+)(Length, Data) ERR-
=> DEA51

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind

117 | AA-SRES | MSAC1S_Read.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
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# Current Event Next state
state | condition
=> action
118 | AA-SRES | MSAC1S_Write.rsp(+)(Length) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
119 | AA-SRES | MSAC1S_Write.rsp(-)(Error_Decode, Error_Code_1, Error_Code_2) ERR-
=> DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
120 | AA-SRES | MSAC1S_Alarm_Ack.rsp (Alarm_Type, Slot_Number, Seq_Nr) ERR-
= DEA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
121 | AA-SRES | MSAC1S_Alarm_Ack.rsp (Alarm_Type, Slot_Number, Seq_Nr) ERR-
=> DEJA51
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC1S_Abort.ind
122 | AA-SRES | MSAC1S_SInit_MS1.req POWER-
=> ON
MSAC1S_Fault.ind
123 | AA-SRES | MSAC1S_Reset.req POWER-
=> ON
MSAC1S_Reset.cnf
124 | STIOP- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP/M_status) STPP-
DHA51 /IM_status = OK DEAS50
=>
DMPMS_SAP_DEACTIVATE.req(SSAP=Alarm\SAP)
125 | STIOP- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
DHA51 IM_status=NO/IV ON
=>
MSAC1S_Fault.ind
126 | STIOP- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Alarm_SAP,M_status) CLPSED
DHA50 /IM_status = OK
=>
MSAC1S_Stop.cnf
127 | STIOP- DMPMS_SAP_DEACTFIVATE.cnf(SSAP=Alarm_SAP,M_status) POWER-
DHA50 IM_status=NO/IV. ON
=>
MSAC1S_Faultiind
128 | ERR- DMPMS( SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status) ERR-
DHA51 IM_status = OK DEJAS50
=>
PMPMS_SAP_DEACTIVATE.req(SSAP=Alarm_SAP)
129 |ERR- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
DHA51 IM_status=NO/IV ON
=>
MSACAH Q_l:';nl“' ind
130 | ERR- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Alarm_SAP,M_status) CLOSED
DEA50 IM_status = OK
131 |ERR- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Alarm_SAP,M_status) POWER-
DEA50 IM_status=NO/IV ON
=>
MSAC1S_Fault.ind
9.2.4 Functions

Table 72 contains the functions used by the MSAC1S, their arguments and their descriptions.
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Table 72 — Functions used by the MSAC1S

Function name

Description

Read-REQ-PDU ()

This function will return TRUE if the corresponding L_sdu is a valid Read-REQ-PDU.
(L_sdu.len >= 4 && L_sdu[1] = Ox5E)

Write-REQ-PDU ()

This function will return TRUE if the corresponding L_sdu is a valid Write-REQ-PDU.
(L_sdu.len >= 4 && L_sdu[1] = Ox5F)

Alarm_Ack-REQ-PDU ()

This function will return TRUE if the corresponding L_sdu is a valid Alarm_Ack-REQ-

PDU.

(L_sdu.len >= 4 && L_sdu[1] = 0x5C)

9.3 PBSCY1S

9.3.1 Primitive definitions

9.3.1.1 Primitives exchanged between SSCY1S and FSPMS

Table T3 shows the service primitives including their associated parameters issued
FSPM$ and received by the SSCY1S.

Table 73 — Primitives issued by FSPMS to SSCY1S

by the

Primitive name

Source

Associated parameters

Functions

Get Publisher Data.req

FSPMS

Rem_Add

Refer to FAL Service Definition in
IEC 61158-5-3

Start Subscriber.req

FSPMS

Rem_Add

Stop Spbscriber.req

FSPMS

Rem_Add

Table T4 shows the service primitiveés including their associated parameters issued
SSCY1S and received by the FSRMS.

Table 74— Primitives issued by SSCY1S to FSPMS

by the

Primitive name Source | Associated parameters Functions

Get Publisher Data,cif(+) SSCY1S |Rem_Add, Refer to FAL Service Definition in
Data, IEC 61158-5-3
New Flag

Get Publisher Data.cnf(-) SSCY1S |Rem_Add

Start Subsefiber.cnf(+) SSCY1S |Rem_Add

Start Subscriber.cnf(-) SSCY1S |Rem_Add

Stop Subscriber.cnf(+) SSCY1S |Rem_Add

Stop Subscriber.cnf(-) SSCY1S |Rem_Add

New Publisher Data.ind SSCY1S |Rem_Add

Publisher Active.ind SSCY1S |Rem_Add,
Status

9.3.1.2 Parameter of SSCY1S primitives

The parameters used with the primitives exchanged between the FSPMS and the SSCY1S are
described in FAL Service Definition in IEC 61158-5-3.
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9.3.2 State machine description

After Power-On the SSCY1S waits for initiation by means of DMPMS DX Entered.ind with the
Status TRUE. It indicates that the MSCY1S is opened for data exchange by the associated
DP-master.

In the state W-START the service Start Subscriber called from the FSPMS is expected. When
receiving this event the transition initializes all local variables and enters the RUN state.
Furthermore, the local monitoring timer with the WD value (MSCY1S) is started.

When receiving a DMPMS DX Broadcast.ind with publisher data in the OPEN state the
sample_data according to the filter table are stored. Furthermore, the local flags New Data
and Ngw Stat will be set to TRUE and a New Publisher Data.ind will be issued to the KSPMS.
The application retrieves the sample data with the Get Publisher Data request service
primitiye.

When the monitoring timer expires the status is checked and the timer will‘be started|again.
If the qurrent status (New Stat) differs from status (Status) of the last interval the change is
indicated to the application by means of the Publisher Active indication service primitive.
Therefpre, every change of status from active to passive is reperted to the application.
The application may stop the subscribing procedure by sending a Stop Subscriber service
request that sets the state machine back to W-START.

In any|case, when a DMPMS DX Entered .ind with statds FALSE (MSCY1S leaves the data
excharnge) is invoked the state machine is set back to POWER ON.

Local yariables of the SSCY1S

Status|
(Boolegn)

This local variable is TRUE if the pubtisher was active during the last WD period. That means
the data exchange mode was entered, the subscriber was started and at least one DXB had
been received during the previous WD interval. Otherwise it is FALSE.

New_Stat
(Boolegn)

This Iqcal variable is_ TRUE if the publisher is active. That means the Data Exchgnge is
entered, the subseribeér is started and at least one DXB has been received during the gurrent
WD in\ErvaI. Otherwise it is FALSE

New Djata
(Boolegn)

This variable is TRUE if new data have arrived and are not retrieved by the Get Publisher
Data service primitive. Otherwise it is FALSE.

Sample Data
(Octet-String)

The data buffer for publisher data.

9.3.3 SSCY1S state table

Table 75 contains the complete description of the SSCY1S state machine.
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# Current Event Next state
state | condition
=> action
1 |POWER- SSCY1S_Start_Subscriber.req (Rem_Add) POWER-ON
ON =>
SSCY1S_Start_Subscriber.cnf (-) (Rem_Add)
2 |POWER- SSCY1S_Stop_Subscriber.req (Rem_Add) POWER-ON
ON =>
SSCY1S_Stop_Subscriber.cnf (-) (Rem_Add)
3 |POWER- SSCY1S_Get_Publisher_Data.req (Rem_Add) POWER-ON
Ot =
SSCY1S_Get_Publisher_Data.cnf (-) (Rem_Add)
4 || POWER- DMPMS_DX_Broadcast.ind (Rem_Add, Data) POWER-QON
ON =>
ignore
5 || POWER- DMPMS_DX_Entered.ind (Rem_Add, Status) W-START
ON /Status
=>
6 || W-START |SSCY1S_Start_Subscriber.req (Rem_Add) RUN
=>
SET_WD,
New_Stat:= FALSE
New_Data:= FALSE,
Sample_Data:= 0
SSCY1S_Start_Subscriber.cnf (+) (Rem>Add)
7 || W-START |SSCY1S_Stop_Subscriber.req (Rem_Add) W-START|
=>
SSCY1S_Stop_Subscriber.cnf (s)(Rem_Add)
8 || W-START |SSCY1S_Get_Publisher_Dataireq (Rem_Add) W-START
=>
SSCY1S_Get_Publisher "Data.cnf (-) (Rem_Add)
9 || W-START DMPMS_DX_Broadcast.ind (Rem_Add, Data) W-START
=>
ignore
10|| RUN SSCY1S_Start_Subscriber.req (Rem_Add) RUN
=>
SSCY,1S_Start_Subscriber.cnf (-) (Rem_Add)
11|| RUN SSCY1S_Stop_Subscriber.req (Rem_Add) W-START|
=>
StopTimer(WD)
SSCY1S_Stop_Subscriber.cnf (+) (Rem_Add)
12|| RUN SSCY1S_Get_Publisher_Data.req (Rem_Add) RUN
=>
Data= Sampie_Data,
New_Flag:= New_Data,
New_Data:= FALSE
SSCY1S_Get_Publisher_Data.cnf (+) (Rem_Add, Data, New_Flag)
13 |RUN DMPMS_DX_Broadcast.ind (Rem_Add, Data) RUN
=>
New_Stat:= TRUE,
New_Data:= TRUE,
Sample_Data:= Filter (Data)
SSCY1S_New_Publisher_Data.ind (Rem_Add)
14 | RUN WDTimer expired RUN

/New_Stat

=>

TRIG_WD,

New_Stat:= FALSE
SSCY1S_Publisher_Active.ind (Rem_Add, Status)



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 241 -
# Current Event Next state
state | condition
=> action
15 | RUN WDTimer expired RUN
/'New_Stat
=>
TRIG_WD,
New_Stat:= FALSE
16 |any DMPMS_DX_Entered.ind (Rem_Add, Status) POWER-ON
/'Status
=>
StopTimer(WD),
Status:= FALSE,
New_Stat:= FALSE
SSCY1S_Publisher_Active.ind (Rem_Add, Status)
9.34 Functions

Table 76 contains the functions used by the SSCY1S, their argumenistand their descriptions.

Table 76 — Functions used by the SSCY1S

Function name

Description

Filter(Ddta)

This function will return sample.data (Octet-String) extracted from Dafa
according to the offset and leqgth from the DXB link attributes.

SET_WI if (WD Enabled = TRUE)
StartTimer (WD)
else
StopTimer (WD)
TRIG_WD if (WD Enabled,= TRUE)
StartTimer\(WD)
9.4 MSRM2S
9.4.1 Primitive definitions

9.4.11

Table 77 shows_the' service primitives including their associated parameters issued

FSPM$ and received by the MSRM2S.

Primitives/exchanged between MSRM2S and FSPMS

Table 77 — Primitives issued by FSPMS to MSRM2S

by the

Primitive name Source Associated parameters Functions
SiInit MS2.req FSPMS (none) Refer to FAL Service Definition in
IEC 61158-5-3
Reset.req FSPMS (none)

Table 78 shows the service primitives including their associated parameters issued by the

MSRM2S and received by the FSPMS.
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Table 78 — Primitives issued by MSRM2S to FSPMS

Primitive name Source | Associated parameters Functions
Slnit MS2.cnf MSRM2S | (none) Refer to FAL Service Definition in
IEC 61158-5-3

Reset.cnf MSRM2S | (none)

Fault.ind MSRM2S |(none)
9.4.1.2 Parameter of MSRM2S primitives
There fre no parameters associated to the primitives.
9.4.2 State machine description
For aclyclic communication the DSAPs are allocated dynamically by the s6~Called Resource

Managler (RM) of the DP-slave.

The Re¢source Manager (RM) co-ordinates the communication resources for MS2 AR
DP-slave. The main features of the RM are described in the, following sequenc
Figure|22.

— The¢ DP-master requests a communication connection ‘by means of the service

(DS
adg

— The RM of the DP-slave provides an unused,SAP (SAP 0 — 48). The possible SA

def]

— Thg¢ RM responds the Initiate.req immediately with the RM_REQ-PDU containi
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— Funther steps following the Initiate.req (Initiate.res, Read, Write, Abort) are handled
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| Configuration
! Diagnosis
[0 | process Data
i.Data
Alarm
Process Data Module Module
H 1 254
Slot=0
Slot=1 Slot=254
Module Module Module Module
Slot=0 2 n+1 254 AP (APTI=1) Module
Slot=1 Slot=n Slot=n+l « + Slot=254 1 254
Default AP (API=0) Slot=0
Slot=1 Slot=254
8 AP (API=255)
9
MSAC2- / Res SAP List RM Registry Entry
Statemachine o RSP e API | SCL | Max_Len_Data_Unit [LSAR)In_Us
LSAP=40 LSAP (40) ! ! 64
API=1 LSAP @1) 1 2 64 “o) [ x
MSAC2- LSAP (42) ! 6
Statemachine
5 LSAP (43) n 3 | 220 | B |
LSAP=41
API=1
MSAC2-
Stlatemachine 10 Resource—
L9pP=42 Manager
AHI=?
A
5 3
y \ 4 DP-Slave
LSAP=42 LSAP=41 LSAP=40 LSAP=49
A
11
1 2 1
1 Initiate-REQ-PDU (BSAP=49)
2 RM-REQ-PRU\(Server_SAP=next SAP not In_Use)
3 Initiate-REQ-PDU
4 Search, of the next SAP not In_Use
5 Reply_Update.req(L_sdu=RM-REQ-PDU with next SAP not In_Use)
6 Check RM_Registry_Entry for API, In_Use=FALSE
7 MSAC2S_Initiate.req (Server_SAP=40)
8 MSAC2S—tnitiate-ind{Server—SAR=40)

9 MSAC2S_Initiate.res (Server_SAP=40)
Reply_Update.req(L_sdu=Initiate-RES-PDU)
Polling with (L_sdu.len=0)

12 Initiate-RES-PDU

Figure 22 — Example for connection establishment on MS2(server-side)

The Resource Manager is responsible for the allocation of SAPs to incoming requests for a
MS2 AR communication.

If a Res_SAP is available when an Initiate-REQ-PDU is received on the RM_SAP, the Slave
responds with a RM-REQ-PDU.
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The only PDU which is accepted is an Initiate-REQ-PDU. The Resource Manager checks for
an unused API/SCL in the RM_Registry and passes the Initiate-PDU with an Initiate to a
MSAC2S State Machine.

If none of the entries in the RM_Registry fits to the requested API/SCL, the last SAP sent in
the RM-REQ-PDU is temporarily used to send an Abort-REQ-PDU to the Master.

If no Res_SAP is available then the RM_SAP is deactivated.

If an MSAC2S State Machine indicates with anAbort.req that a connection has been closed,
the corresponding entry in the RM_Registry is marked as unused and the corresponding
DLSAR-sTetegsedand camr beusedfor furthrer requests:

Local yariables of the MSRM2S

List off RM entries
Figure|23 shows the structure of the RM entries as they are listed in the‘RM_Registry.

static part dynamic part

API SCL Max_Len_Data_Unit SAP In_Use

Figure 23 — Structure of RM entries(in the RM_Registry
List off SSAPs

SSAP_[Entry
(Unsighed8)

0..48

Stored_Req_Add,

Stored_Send_Timeout,

Stored_Features_Supported;
Stored_Profile_Features_Supported,
Stored_Profile_ldent_Number,

Stored_Add_Addr_Param

Storagp of values of the last Initiate function (see part DP-Services).

RM_SAP
(constant)

Set to 19

Last_SAP
(Unsigned8)

0..48
SAP for previous established connection.

Server_SAP
(Unsigned8)

0..48

SAP which will be allocated to the next connection.
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Macros

INITIATE-REQ-PDU-LEN

(

48 {64 for linking device}

)

RMREQ-PDU-LEN

(

4
)
9.4.3 MSRM2S state table
Table 79 contains the complete description of the MSRM2S state machines
Table 79 — MSRM2S state table
# Gurrent Event Nexit state
state | condition
=> action
1 |POWER-ON | MSRM2S_SiInit.req WAIT-ACT
=>RM_SAP:=49
Res_SAP_entry_Index:=1
Server_SAP:=Get_from_List_of_SSAPs()
DMPMS_RSAP_ACTIVATE.req(SSAP=RM* SAP, Access=All,
L_sdu_length_list=(<INITIATE-REQ-PBUY-LEN>,0,<RMREQ-PDU-LEN>,0)
Indication_Mode=Data)
2 |WAIT-ACT DMPMS_RSAP_ACTIVATE.cnf(SSAP,M_status) INITAWUPD
/M_status=OK
=>RM_SAP:=49
Res_SAP_entry_Index:=1
Server_SAP:=Get_fromCList_of_SSAPs()
DMPMS_REPLY_UPRPDATE.req(SSAP=RM_SAP, L_sdu=RM-REQ-PDU,
Serv_class=Low,\Transmit=Single)
3 |WAIT-ACT DMPMS_RSAR_ACTIVATE.cnf(SSAP,M_status) POWER-ON
IM_status=NO/IV
=>MSRM2S” Fault.ind
4 |INIT-WUPD |DMPMS_REPLY_UPDATE.cnf (SSAP=RM_SAP, Serv_class=Low, L_status) OPEN
) status=0OK
=>MSRM2S_SiInit.cnf
5 |INIT-WURD_ | DMPMS_REPLY_UPDATE.cnf (SSAP=RM_SAP, Serv_class=Low, L_status) POWER-ON
/L_status= LS/IV/LR
=>MSRM2S_Fault.ind
6 |OPEN DMPMS_DATA_REPLY.ind(SSAP, DSAP=RM_SAP, Loc_add, Rem_add,L_sdu, |[OW-
Serv_class=Low, Update_status) UPDATE

/Update_status=LO && L_sdu=Initiate-REQ-PDU && List_of SSAPs<>empty
=>Last_SAP:= Server_SAP

Stored_Req_Add:=Loc_add,

Stored_Send_Timeout:= Send_Timeout
Stored_Features_Supported:=Features_Supported
Stored_Profile_Features_Supported:= Profile_Features_Supported
Stored_Profile_Ident_Number:=Profile_Ildent_Number
Stored_Add_Addr_Param:= Add_Addr_Param
Server_SAP:=Get_from_List_of_SSAPs()
DMPMS_REPLY_UPDATE.req(SSAP=RM_SAP, L_sdu=RM-REQ-PDU,
Serv_class=Low, Transmit=Single)
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# Current Event Next state

state | condition
=> action

7 |OPEN DMPMS_DATA_REPLY.ind(SSAP, DSAP=RM_SAP, Loc_add, Rem_add,L_sdu, |OW-DEACT
Serv_class=Low, Update_status)

/Update_status=LO && L_sdu=lInitiate-REQ-PDU && List_of SSAPs=empty
=>Stored_Req_Add:=Loc_add,

Stored_Send_Timeout:= Send_Timeout
Stored_Features_Supported:=Features_Supported
Stored_Profile_Features_Supported:= Profile_Features_Supported
Stored_Profile_Ident_Number:=Profile_Ident_Number
Stored_Add_Addr_Param:= Add_Addr_Param
DMPMS_SAP_DEACTIVATE.req( SSAP=RM_SAP)

8 |OPEN BMPMS—BATA—REPE-INHSSAPBSAP=RM—SAPtoc—addRem—addt—sdts—HH=WUPD

Serv_class=Low, Update_status)

/Update_status=LO && (L_sdu<>Initiate-REQ-PDU)

=>ignore Lsdu

DMPMS_REPLY_UPDATE.req(SSAP=RM_SAP, L_sdu=RM-REQ-PDU,
Serv_class=Low, Transmit=Single)

9 |OPEN DMPMS_DATA_REPLY.ind(SSAP, DSAP=RM_SAP, Loc_add, Rem_add,l¥ sdu, |OPEN
Serv_class=Low, Update_status)

/Update_status=NO
=>ignore Lsdu

10 | OPEN MSRM2S_Reset.req RESET-AC2
=>for (all CRL entries with AR-Type=MS2)
MSAC2S_Reset.req(Res_SAP=SSAP ) endfor

11 | OPEN MSAC2S_Closed.ind(Res_SAP) AW-
=>Index:= Search_in_List_of RM_Entries(SAR"=Res_SAP, In_Use:=True) SEARCH

12 | AW- /Index <> 0 OPEN

SEARCH =>List_of_RM_Entries.In_Use[Index]:=False
Put_to_List_of SSAPs(Stored_Res\SAP)
13 | AWM- /Index = 0 POWER-ON
SEARCH =>MSRM2S_Fault.ind
14 | OW- DMPMS_REPLY_UPDATE:cnf (SSAP=RM_SAP, Serv_class=Low, L_status) OWw-
UPPATE /L_status=0K SEARCH
=>Index:= Search~in\List_of RM_Entries(APl:=Add_Addr_Param.D_Addr.API,
SCL:= Add_Addr:\Param.D_Addr.SCL, In_Use:=False)
15 | OW- DMPMS_REPLY_UPDATE.cnf (SSAP=RM_SAP, Serv_class=Low, L_status) POWER-ON
UPPATE /L_status=-LS/IV/LR
=>MSRM2S_Fault.ind
16 | OW- Andex <> 0 OPEN
SEARCH =>List_of_RM_Entries.In_Use[Index]:=True
List_of RM_Entries.SAP[Index]:=Last_SAP
Max_Len_Data_Unit:=List_of RM_Entries.Max_Len_Data_Unit[Index]
Send_Timeout:=Max(Stored_Send_Timeout, Stored_Min_Send_Timeout)
MSAC2S_Initiate.req(Res_SAP=Last SAP, Req_Add=Stored Req_ Add,
Max_Len_Data_Unit,
Send_Timeout, Features_Supported= Stored_Features_Supported,
Profile_Features_Supported= Stored_Profile_Features_Supported,
Profile_ldent_Number= Stored_Profile_ldent_Number,
Add_Addr_Param= Stored_Add_Addr_Param)
17 | OW- /Index= 0 OPEN
SEARCH =>Send_Timeout:=Max(Stored_Send_Timeout, Stored_Min_Send_Timeout)
MSAC2S_Abort.req(Res_SAP=Last_SAP, Req_Add, Subnet=NO,
Instance=MSAC2, Reason_Code=ABT_IA, Send_Timeout)

18 | OW-DEACT |DMPMS_SAP_DEACTIVATE.cnf(SSAP,M_status) CW-
/IM_status=0OK SEARCH
=>Index:= Search_in_List_of RM_Entries(APl:=Add_Addr_Param.D_Addr.API,

SCL:= Add_Addr_Param.D_Addr.SCL, In_Use:=False)
19 | OW-DEACT |DMPMS_SAP_DEACTIVATE.cnf(SSAP,M_status) POWER-ON

/IM_status=NO/IV
=>MSRM2S_Fault.ind
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# Current Event Next state
state | condition
=> action
20 |CW- /Index <> 0 CLOSED
SEARCH =>List_of RM_Entries.In_Use[Index]:=True
List_of _RM_Entries.SAP[Index]:=Last_SAP
Max_Len_Data_Unit:=List_of RM_Entries.Max_Len_Data_Unit[Index]
Send_Timeout:=Max(Stored_Send_Timeout, Stored_Min_Send_Timeout)
MSAC2S_Initiate.req(Res_SAP=Last_SAP, Req_Add=Stored_Req_Add,
Max_Len_Data_Unit,
Send_Timeout, Features_Supported= Stored_Features_Supported,
Profile_Features_Supported= Stored_Profile_Features_Supported,
Profile_ldent_Number= Stored_Profile_ldent_Number,
Add_Addr_Param= Stored_Add_Addr_Param)
21 |CW- /Index = 0 CLO$ED
SEARCH =>Send_Timeout:=Max(Stored_Send_Timeout, Stored_Min_Send_Timeout)
MSAC2S_Abort.req(Res_SAP=Last_SAP, Req_Add, Subnet=NO,
Instance=MSAC2, Reason_Code=ABT_IA, Send_Timeout)
22 |CLDOSED MSRM2S_Reset.req RESET-AC2
=>for (all CRL entries with AR-Type=MS2)
MSAC2S_Reset.req(Res_SAP=SSAP ) endfor
23 |CLDOSED MSAC2S_Closed.ind(Res_SAP) REOW-
=>Stored_Res_SAP:=Res_SAP SEARCH
Index:= Search_in_List_of RM_Entries(SAP:=Res_SAP, In, Usg:=True)
24 |REPpW- /Index <> 0 WAIT-ACT
SEARCH =>List_of RM_Entries.In_Use[Index]:=False
Put_to_List_of_SSAPs(Stored_Res_SAP)
25 |REPpW- /Index = 0 POWER-ON
SEARCH =>MSRM2S_Fault.ind
26 | REBET-AC2 |for (all CRL entries with AR-Type=MS$2) MSAC2S_Reset.cnf(Res_SAP=SSAP ) POWER-ON
endfor
/M_status=OK
=>MSRM2S_Reset.cnf
27 | ANY-STATE | MSAC2S_Fault.ind(Res_SAP) POWER-ON
=>MSRM2S_Fault.ind
28 | AN)Y-STATE |unexpected DL reaction POWER-ON
=>MSRM2S_Fault.ind
9.5 MSAC2S
9.5.1 Primitive definitions
9.5.1.1 Primitives exchanged between MSAC2S and FSPMS
Table fO shows the service primitives including their associated parameters issued |by the

FSPMS—=amdreceived by the MSAC2S:
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Table 80 — Primitives issued by FSPMS to MSAC2S

Primitive name

Source

Associated parameters

Functions

Initiate.rsp(+)

FSPMS

Res SAP,

Max Len Data Unit,
Features Supported,
Profile Features
Supported,

Profile Ident Number,
Add Addr Param

Refer to FAL Service Definition in

IEC 61158-5-3

Initiate.rsp(-)

FSPMS

Res SAP,
Error Decode,
Error Code 1

Error Code 2

Read.rgp(+)

FSPMS

Res SAP,
Length,
Data

Read.rgp(-)

FSPMS

Res SAP,
Error Decode,
Error Code 1
Error Code 2

Write.rpp(+)

FSPMS

Res SAP,
Length

Write.rgp(-)

FSPMS

Res SAP,
Error Decode,
Error Code 1
Error Code 2

Data Tfansport.rsp(+)

FSPMS

Res SAP,
Length,
Data

Data Tfansport.rsp(-)

FSPMS

Res SAP,
Error Decode,
Error Codel
Error Code 2

Abort.rleq

FSPMS

Res. SAP,
Subhet,
Instance,
Reason Code

Table 81 shows the service primitives including their associated parameters issued

MSACZ2S and received-by the FSPMS.

by the
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Table 81 — Primitives issued by MSAC2S to FSPMS

Primitive name

Source

Associated parameters

Functions

Initiate.ind

MSAC2S

Res SAP,

Features Supported,
Profile Features
Supported,

Profile Ident Number,
Add Addr Param

Refer to FAL Service Definition in
IEC 61158-5-3

Abort.ind

MSAC2S

Res SAP,

Locally Generated,
Subnet,

Instance,

Reason Code,
Additional Detail

Read.i

MSAC2S

Res SAP,
Slot Number,
Index,
Length

Write.i

MSAC2S

Res SAP,
Slot Number,
Index,
Length,

Data

Data Tfansport.ind

MSAC2S

Res SAP,
Slot Number,
Index,
Length,

Data

9.5.1.2

Table 82 shows the service primitives ¢including their associated parameters issU
PS and received by the MSRM2S:

MSAC

Primitives exchanged between MSAC2S and MSRM2S

Table 82 — Primitives issued by MSRM2S to MSAC2S

ed by

Pfimitive name

Source

Associated parameters

Functions

Reset.feq

MSRM2S

Res SAP

Refer to FAL Service Definition in
IEC 61158-5-3

Initiatefreq

MSRM2S

Res SAP,

Features Supported,
Profile Features
Supported,

Profile Ident Number,
Add Addr Param

RM2_A

et

Roc SAD
y 7=

Ko}

Subnet,
Instance,
Reason Code

Table 83 shows the service primitives including

MSAC2S and received by the MSRM2S.

their associated parameters issued by
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Table 83 — Primitives issued by MSAC2S to MSRM2S

Primitive name Source | Associated parameters Functions
Reset.cnf MSAC2S |Res SAP Refer to FAL Service Definition in
IEC 61158-5-3
Fault.ind MSAC2S |Res SAP
Closed.ind MSAC2S | Res SAP Signals the Termination of a MS2
Communication

9.5.1.3 Parameters of MSAC2S primitives

The ¢
FSPMS
param

5,MSRM2S are described in FAL Service Definition in IEC 61158-5-3.)Ad
pters are described in Table 84.

Table 84 — Parameter used with primitives exchanged withMSAC2S

b

arameters used with the primitives exchanged between the MSAC2$ and

ditional

Parg

meter name Description

Res SA

P This parameter conveys the SSAP for addressing of, theyvarious MS2 AR.

9.5.2

In the
corres
a MSA
respon

In the

State machine description

S€e.

request from the DP-master is processed simultaneously, otherwise the connec

aborte

Both tf
User g

The co

Local

Servel
(Unsig

.

e DP-master and the DBR=slave can close the connection using the Abort. The
ets an Abort.ind.

nnection monitoring is based on the U-Timer, F-Timer and |-Timer (see 6.9).

variables_ of\the MSAC2S

| SAP
hed8)

state CLOSED the Initiate service is expected<from the Resource Manager. Th
ponding DLSAP is activated and the User gets'the Initiate.ind. The User shall ge
C2S_Initiate.rsp and the connection is gstablished after the Master has fetch

en the
nerate
ed the

OPEN-state valid services (see.macro <VALID_SERVICE>) are allowed. Only one

tion is

remote

The us

ed SAP for the MS2 connection.

U-Timer
(Unsigned16)

The U-Timer controls the reaction of the User after delivering an indication. If the U-Timer
expires an Idle-PDU is created and transferred to the local DLL. The U-Timer is stopped when
the User provides the response.

F-Timer
(Unsigned16)

The F-Timer controls the Master fetching the previously provided PDU. If the F-Timer expires
an Abort is generated, transferred to the local DLL and the F-Timer starts again. The F-Timer
is stopped as soon as the Master fetches the PDU.



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 251 -

I-Timer
(Unsigned16)

The I-Timer controls the next activity of the client after the Master has fetched the previous
PDU. When the I-Timer expires an Abort is generated, transferred to the local DLL and the F-

Timer starts. The I-Timer is stopped when the Master has sent the next request.

NOTE Only one of the timers described above is running at the same time.

Service_Header
(Unsigned8)

Contains the actual service header to check whether the User generates the correct

response.

Return-State
INITIATE, VALID-SERVICE

This vgriable is used to store the state where to return after an idle cycle has-been proc|

Go_Ahort
(Boolegn)

Local flag that indicates an abort reaction after finishing the pregsént service response.

Service_Buffer
(Octet{String[244])

Local buffer that stores one complete Response-PRU (Initiate.rsp or <VALID_SERVICE

during[an outstanding Idle-RES-PDU.

Stored_Slot_Number
Actual|value of the slot number

Stored_Index
Stored|values of the parameters of Read/Write-services

Stored_Instance
Actualjvalue of the instance (e-g. MSAC2)

Stored_Reason
Stored|values of the parameters of MSAC2S_Abort-service

INITIATE-REQ-PDU-LEN
(local ¢gonstant)

PDU-s|ze, (the 4 Octet Header is excluded) set to 48 (64 respectively for links)

essed.

E>.rsp)

ABORF—PBU—LEN

(local constant)
Length of an Abort-REQ-PDU = 4

Macros

Read-REQ-PDU
This function will return True if the corresponding L_sdu is a valid Read-REQ-PDU

Write-REQ-PDU
This function will return True if the corresponding L_sdu is a valid Write-REQ-PDU

Data_Transport-REQ-PDU

This function will return True if the corresponding L_sdu is a valid Data_Transport-REQ-PDU
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Abort-REQ-PDU
This function will return True if the corresponding L_sdu is a valid Abort-REQ-PDU

Idle-REQ-PDU
This function will return True if the corresponding L_sdu is a valid Idle-REQ-PDU

STORE_ABORT_PARAMETER
(

Stored-Instance=Instance
Stored-Reason_Code=Reason_Code

)

<VALID-SERVICE>
<

Servide Header=0x5E: Read
Servigde_Header=0x5F: Write
Servide _Header=0x51: Data_Transport

>

VALIDSERVICE-REQ-PDU
(

(Read{REQ-PDU || Write-REQ-PDU || OR Data_Transport-REQ-PDU)
&& L_pkdu.len >=4

&& (L] sdu[1] = O0x5e || (L_sdu.len >= Length+4

&& Max_DLSDU_length_ind_low-4 >=)Length)

)

9.5.3 MSAC2S state table

Table 85 contains thecomplete description of the MSAC2S state machine.
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Table 85 — MSAC2S state table

# Current Event Next state
state | condition
=> action
1 |POWER- CLOSED
ON =>
Server_SAP:=Res_SAP
2 |CLOSED |MSAC2S_lInitiate.req(Res_SAP, Req_Add, Max_Len_Data_Unit, Send_Timeout, SET-ACC-
Features_Supported, Profile_Features_Supported, Profile_ldent_Number, POS

Add_Addr_Param)

=>

Service_Header:=0x57

F-Timer:=Send_Timeout

U-Timer:=Send_Timeout

I-Timer:=2*Send_Timeout

Stored_Max_Len_Data_Unit:= Max(Max_Len_Data_Unit, INITIATE-REQ-PDU-LEN)
clear Service_Buffer

Go_Abort:=FALSE

MSAC2_Initiate.ind(Req_Add, Res_SAP, Features_Supported,
Profile_Features_Supported, Profile_ldent_Number, Add_Addr_Param)
DMPMS_RSAP_ACTIVATE.req(SSAP=Server_SAP, Access=Req_Add,
L_sdu_length_list=(Stored_Max_Len_Data_Unit+4,0,
Stored_Max_Len_Data_Unit+4,0) , Indication_Mode=Data)

3 |CYOSED |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc/add, Rem_add,L_sdu, |CLPSED
Serv_class=Low, Update_status)
=>

ignore
4 |CHYOSED |MSAC2S_RM2_Abort.req(Res_SAP, Req_Add, Subnet, Instance, Reason_Code, SE[T-ACC-
Send_Timeout) FE

=>

F-Timer:=Send_Timeout

STORE_ABORT_PARAMETER
DMPMS_RSAP_ACTIVATE.req(SSAR=Server_SAP, Access=Req_add,
L_sdu_length_list=(ABORT_PDU_LEN;0, ABORT_PDU_LEN,0)
Indication_Mode=Data)

5 |CUOSED |MSAC2S_XXX.rsp(+/-)(Res_SAP) CLPSED
=>

Reason_Code:=ABT_SE

MSAC2S_Abort.ind(ReS; SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

6 |CUOSED |MSAC2S_lInitiate.rsp(+/-)( Res_SAP) CLPSED
=>

Reason_Cpde:=ABT_SE

MSAC28_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instanee=MSAC2, Reason_Code)

7 |CYOSED |MSAE2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Code) CLPSED
=>
ignore
8 |SHT-ACE- | DMPMS_RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) INI|TI-
PQS /M_status = OK WRES
Start U-Timer
9 |SET-ACC- | DMPMS_RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
POS /IM_status=NO/IV ON

=>

MSAC2S_Fault.ind

10 | SET-ACC- | DMPMS_RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) SABORT-
FE /M_status = OK WUPD
=>

L_sdu:=Abort-REQ-PDU(with stored parameter)

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

11 | SET-ACC- | DMPMS_RSAP_ACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
FE /M_status=NO/IV ON

=>
MSAC2S_Fault.ind
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# Current Event Next state
state | condition
=> action
12 | INITI- MSAC2S_Initiate.rsp(+)(Res_SAP) INITI-
WRES => WUPD
L_sdu:=Initiate-RES-PDU(With Stored_MAx_Len_Data_Unit)
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
13 | INITI- MSAC2S_Initiate.rsp(-)(Res_SAP) SABORT-
WRES => WUPD
L_sdu:=Initiate-NRS-PDU
\JI.\JP U TITTITeT
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
14 | IN|TI- MSAC2S_XXX.rsp(+/-)(Res_SAP) SABORT-
WRES => wWyPD
Reason_Code:=ABT_SE
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort:REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=low,
Transmit=Single)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
15 |IN|TI- MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Rea@son_Code) SABORT-
WRES => WyPD
L_sdu:=Abort-REQ-PDU
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
16 | IN|TI- DMPMS_DATA_REPLY.ind(SSAP,DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |WAIT-
WRES Serv_class=Low, Update_status) DEACT
/Abort-REQ-PDU
=>
Stop U-Timer
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res” SAP=Server_SAP, Locally_Generated=FALSE, (Subnet,
Instance, Reason_Cade) from Abort-REQ-PDU)
17 | IN|TI- DMPMS_DATANREPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
WRES Serv_class=how, Update_status) WUPD
/INOT(Abort-REQ-PDU)
=>
Reasaon* Code:=ABT_FE
Stop-U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)
MSAC2S_Abort.ind(Res_SAP=Server_SAP. Locally Generated=TRUE. Subnet=NO
Instance=MSAC2, Reason_Code)
18 | INITI- U-Timer expired IDLE-
WRES => WUPD
L_sdu:=ldle-REQ-PDU
Return-State:=INITIATE
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
19 | INITI- DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) INITI-
WUPD /L_status=0K SRES

=>
ignore
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# Current Event Next state
state | condition
=> action
20 [INITI- DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) POWER-
WUPD /L_status= LS/IV/LR ON
=>
Stop F-Timer
Stop I-Timer
MSAC2S_Fault.ind
21 |INITI- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |OPEN
SRES Serv_class=Low, Update_status)

/Update_status=LO && L_sdu.len=0 && Go_Abort = FALSE

=>

fa¥ = T
SopPT et

Start |I-Timer
22 | IN|TI- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu} | SABORT-
SRES Serv_class=Low, Update_status) WUPD

/Update_status=LO && L_sdu.len=0 && Go_Abort = TRUE

=>

L_sdu:=Abort-REQ-PDU(With Stored Parameter)

Stop F-Timer

Start |I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

23 | IN|TI- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Locwvadd, Rem_add,L_sdu, |WAIT-
SRES Serv_class=Low, Update_status) DEACT
/Update_status=LO/NO && L_sdu.len<>0 && Abort-REQ@-PDU

=>

Stop F-Timer

DMPMS_SAP_DEACTIVATE.req(SSAP=ServeriSAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, kocally_Generated=FALSE, (Subnet,
Instance, Reason_Code) from Abort-REQ-PDU)

24 |IN|TI- DMPMS_DATA_REPLY.ind(SSAP, DSAR=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
SRES Serv_class=Low, Update_status) WUPD
/Update_status=LO && L_sdu.len<>0 && NOT(Abort-REQ-PDU)

=>

Reason_Code:=ABT_FE

Stop F-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

25 [IN|TI- DMPMS/DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |INI[TI-
SRES Serv_class=Low, Update_status) SRES
/Update: status=NO && L_sdu.len<>0 && NOT(Abort-REQ-PDU)

=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_FE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

26 [INITI- MSAC2S_XXX.rsp(+/-)(Res_SAP) INITI-
SRES => SRES
Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_SE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

27 |INITI- MSAC2S_Initiate.rsp(+/-)( Res_SAP) INITI-
SRES => SRES
Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_SE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
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=> action
28 [INITI- MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Code) INITI-
SRES => SRES
Go_Abort:=TRUE
STORE_ABORT_PARAMETER
29 |INITI- F-Timer expired SABORT-
SRES => WUPD
Reason_Code:=ABT_TO
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
TIGIIOIII;t Sllls:c)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
30 |IDLE- DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) IDYE-
WUPD /Status=0K SREQ
31 |IDLE- DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) POWER-
WUPD /L_status= LS/IV/LR ON
=>
Stop F-Timer
Stop I-Timer
MSAC2S_Fault.ind
32 |ID}E- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc¢.add, Rem_add,L_sdu, |W-|DLE-
SREQ Serv_class=Low, Update_status) CON
/Update_status=LO && L_sdu.len=0 && Go_Abort = FALSE
=>
Stop F-Timer
Start I-Timer
33 |ID}E- DMPMS_DATA_REPLY.ind(SSAP, DSAP=S8erver_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
SREQ Serv_class=Low, Update_status) WUPD
/Update_status=LO && L_sdu.len=0 && Go_Abort = TRUE
=>
L_sdu:=Abort-REQ-PDU(With Stofed Parameter)
Stop F-Timer
Start I-Timer
DMPMS_REPLY_UPDATE‘req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
34 |ID}E- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |WAIT-
SREQ Serv_class=Low, Update_status) DEACT
/Update_status=LO/NO && L_sdu.len<>0 && Abort-REQ-PDU
DMPMS_SAP-DEACTIVATE.req(SSAP=Server_SAP)
MSAC2_Abort.ind(Res_SAP=Server_SAP, Locally-Generated=FALSE, (Subnet,
Instance, Reason_Code) from Abort-REQ-PDU)
Stop.FsTimer
35 |ID}E- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
SREQ Serv_class=Low, Update_status) WUPD
IUpdate_status=LO && L_sdu.len<>0 && NOT(Abort-REQ-PDU)
=>
Reason_Code:=ABT_FE
StUP r T;IIIUI
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
36 |IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |IDLE-
SREQ Serv_class=Low, Update_status) SREQ

/Update_status=NO && L_sdu.len<>0 && NOT(Abort-REQ-PDU)

=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_FE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
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37

IDLE-
SREQ

MSAC2S_XXX.rsp(+)(Res_SAP)

/Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >=
Length && Service_Buffer empty

=>

Service_Buffer:= <VALID-SERVICE>-RES-PDU(with
Stored_Slot_Number,Stored_Index)

IDLE-

SR

EQ

38

IDLE-
SREQ

MSAC2S_XXX.rsp(-)(Res_SAP)

/Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >=
Length && Service_Buffer empty

=>

NLALL el mAWA T Y =l U =

IDLE-

SR

EQ

o H Reafl [m el o
oeTrvrce—ourreTrs VALCTO"OC I\ VICC > =INI\D

Stored_Slot_Number,Stored_Index)

39

IDLE-
SHREQ

MSAC2S_Initiate.rsp(+)(Res_SAP)

/Service-Response fits stored Service_Header && Service_Buffer empty
=>

Service_Buffer:= Initiate-RES-PDU

Dl
SR

E-
EQ

40

IDLE-
SREQ

MSAC2S_Initiate.rsp(-)(Res_SAP)

/Service-Response fits stored Service_Header && Service_Buffer empty
=>

Service_Buffer:= Initiate-NRS-PDU

IDL
SR

E-
EQ

41

IDLE-
SHREQ

MSAC2S_XXX.rsp(+/-)(Res_SAP)

/(NOT(Service-Response fits stored Service_Header &&
Stored_Max_Len_Data_Unit >= Length ) || NOT(Service~Buffer empty))

=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_RE

MSAC2S_Abort.ind(Res_SAP=Server_SAR, bocally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

IDU
SR

E-
EQ

42

IDLE-
SHREQ

MSAC2S_Initiate.rsp(+/-)( Res_SAP)

/(NOT(Service-Response fits stored\Service_Header ) || NOT(Service_Buffer
empty))

=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_RE

MSAC2S_Abort.ind(Res) SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2,(Reason_Code)

IDU
SR

E-
EQ

43

IDLE-
SHREQ

MSAC2S_Abott.req(Res_SAP, Subnet, Instance, Reason_Code)
=>

Go_Abort:=TRUE

STORE\ABORT_PARAMETER

IDLJ
SR

E-
EQ

44

IDLE-
SREQ

F-Fimer expired

=

Reason_Code:=ABT_TO

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,

SA
W\

BORT-
PD

= e [N
rTranSmT=omgrey

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

45

W-IDLE-
CON

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)

/ldle-RES-PDU && Return-State=INITIATE && Go_Abort=FALSE && (Service_Buffer
empty)

=>

Stop I-Timer

Start U-Timer

INITI-
WRES
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=> action
46 |W-IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
CON Serv_class=Low, Update_status) WUPD
/ldle-RES-PDU && Return-State=INITIATE && Go_Abort=FALSE &&
NOT(Service_Buffer empty) && Service_Buffer=Initiate-NRS-PDU
=>
L_sdu:=Stored L_sdu from Service_Buffer
clear Service_Buffer
Stop I-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
47 |W{IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |(N|[TI-
CON Serv_class=Low, Update_status) WUPD
/ldle-RES-PDU && Return-State=INITIATE && Go_Abort=FALSE &&
NOT(Service_Buffer empty) && Service_Buffer=Initiate-RES-PDU
=>
L_sdu:=Stored L_sdu from Service_Buffer
clear Service_Buffer
Stop I-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_(ctass=Low,
Transmit=Single)
48 | W{IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc¥add, Rem_add,L_sdu, |VSFWRES
CON Serv_class=Low, Update_status)
/ldle-RES-PDU && Return-State=VALID-SERVICE && Go! Abort=FALSE &&
(Service_Buffer empty)
=>
Stop I-Timer
Start U-Timer
49 | W{IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |VSIWUPD
CON Serv_class=Low, Update_status)
/ldle-RES-PDU && Return-State=VALID-SERVICE && Go_Abort=FALSE &&
NOT(Service_Buffer empty)
=>
L_sdu:=Stored L_sdu from Service_Buffer
clear Service_Buffer
Stop I-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
50 |W{IDLE- DMPMS_DATAMREPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
CON Serv_class=bow, Update_status) WUPD
/ldle-RES-PDU && Go_Abort=TRUE
=>
L_sdu:=Abort-REQ-PDU( with stored Parameter)
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)
51 |W{IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |WAIT-
CON Serv_class=Low, Update_status) DEACT
[Abort-REQ-PDU
=>
Stop I-Timer
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=FALSE, (Subnet,
Instance, Reason_Code) from Abort-REQ-PDU)
52 |W-IDLE- DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
CON Serv_class=Low, Update_status) WUPD

INOT(Abort-REQ-PDU || Idle-RES-PDU)

=>

Reason_Code:=ABT_FE

Stop I-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
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53 |W-IDLE- MSAC2S_XXX.rsp(+)(Res_SAP) W-IDLE-
CON /Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >= CON
Length && Service_Buffer empty
=>

Service_Buffer:= <VALID-SERVICE>-RES-PDU(with
Stored_Slot_Number,Stored_Index)

54 |W-IDLE- MSAC2S_XXX.rsp(-)(Res_SAP) W-IDLE-
CON /Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >= CON
Length && Service_Buffer empty
=>

o H b NLAL LD RALAOCS AOC
oeTrvrce—ourTeTs VALCTO"OC I\ VICC>=INI\D

Stored_Slot_Number,Stored_Index)

Y Loapidlon
Do (Wt

55 |W{IDLE- MSAC2S_XXX.rsp(+/-)(Res_SAP) W-|DLE-
CON /(NOT(Service-Response fits stored Service_Header && CON
Stored_Max_Len_Data_Unit >= Length) || NOT(Service_Buffer empty))

=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_RE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=FRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

56 |W{IDLE- MSAC2S_Initiate.rsp(+/-)( Res_SAP) W-|DLE-
CON /(NOT(Service-Response fits stored Service_Header ) || NOT(Service_Buffer CON
empty))
=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_RE
MSAC2S_Abort.ind(Res_SAP=Server_SAR,Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

57 |W{IDLE- MSAC2S_Abort.req(Res_SAP, Subnet,\Instance, Reason_Code) W-|DLE-
CON => CON
Go_Abort:=TRUE
STORE_ABORT_PARAMETER

58 | W{IDLE- I-Timer expired SABORT-
CON => WyPD
Reason_Code:=ABT.TO

Start F-Timer

DMPMS_REPLY: UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NQ, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=8ingle)

MSAC2S~Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

59 |SABORT- |DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) SABORT-
WUPD 1Status=0K SRES
60 |SABORF-\|DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) POWER-
WUPD /L_status= LS/IV/LR ON
=>
StU'J r T;IIIUI
Stop I-Timer
MSAC2S_Fault.ind
61 | SABORT- | MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Code) SABORT-
SRES => SRES
ignore
62 | SABORT- | MSAC2S_XXX.rsp(+/-)(Res_SAP) SABORT-
SRES => SRES

Reason_Code:=ABT_SE
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

63 |SABORT- | MSAC2S_lInitiate.rsp(+/-)( Res_SAP) SABORT-
SRES => SRES
Reason_Code:=ABT_SE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
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64

SABORT-
SRES

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)

/Update_status=LO && L_sdu.len=0

=>

Stop I-Timer

Stop F-Timer

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

WAIT-

DE

ACT

65

SABORT-
SRES

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)
/Update_status=NO && L_sdu.len<>0

SA
SR

BORT-
ES

ignore

66

SABORT-
SHES

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu;
Serv_class=Low, Update_status)

/Update_status=LO && L_sdu.len<>0

=>

ignore L_sdu

Stop I-Timer

Stop F-Timer

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)

WA
DE

IT-
ACT

67

SABORT-
SHES

I-Timer expired

=>

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code=ABT_TO)

WA
DE|

IT-
ACT

68

SABORT-
SRES

F-Timer expired

=>

DMPMS_SAP_DEACTIVATE.req(SSAP=Server. SAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAPLocally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code=ABT .1O)

WA
DE|

IT-
ACT

69

WAIT-
DHACT

DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status)
/M_status = OK

=>

MSAC2S_Closed.ind(Res_SAP)

CL

DSED

70

WAIT-
DHACT

DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status)
IM_status=NO/IV
=>

MSAC2S_Fault.ind

PO
ON

WER-

71

OREN

DMPMS_DATA\'REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=bow, Update_status)

/VALID-SERVICE-REQ-PDU

=>

Seryice_Header:=Function_Num

Stored_Slot_Number:=Slot_Number

Stored_Index:=Index

Stop I-Timer

Start U-Timer

MSAC2S_<VALID-SERVICE>.ind(Res_SAP=Server_SAP)

VS

tWRES

72

OPEN

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)

/ldle-REQ-PDU {IDLE-PDU}

=>

L_sdu:=ldle-RES-PDU

Stop I-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

VS

-WUPD

73

OPEN

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)

/Abort-REQ-PDU

=>

Stop I-Timer

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=FALSE, (Subnet,
Instance, Reason_Code) from Abort-REQ-PDU)

WAIT-

DE

ACT
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74

OPEN

DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu,
Serv_class=Low, Update_status)

/NOT(VALID-SERVICE-REQ-PDU || (Abort-REQ-PDU) || (Idle-REQ-PDU))

=>

Reason_Code:=ABT_FE

Stop I-Timer

Start I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,

SA

BORT-

WUPD

Instance=MSACZ, Reason_Code)

75

OH

EN

MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Code)

=>

L_sdu:=Abort-REQ-PDU

Stop I-Timer

Start I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

SA
W\

BORT-
PD

76

OH

EN

MSAC2S_Initiate.rsp(+/-)( Res_SAP)

=>

Reason_Code:=ABT_SE

Stop I-Timer

Start |I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code);Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locdlly_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

SA
W\

BORT-
PD

77

OH

EN

MSAC2S_XXX.rsp(+/-)(Res_SAP)

=>

L_sdu:=Abort-REQ-PDU(Subnet=NO, tnstance=MSAC2, Reason_Code=ABT_TO)
Stop I-Timer

Start |I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

SA
W\

BORT-
PD

78

OH

EN

I-Timer expired

=>

Reason_Code:=ABTJTO

Start F-Timer

DMPMS_RERLY. UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(SubngetsNO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S"Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instanee=MSAC2, Reason_Code)

SA
W\

BORT-

79

-WRES

MSAC2S_XXX.rsp(+)(Res_SAP)

[Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >=
Length

=>

L_sdu:=<VALID-SERVICE>-RES-PDU(with Stored_Slot Number Stored_Index)

VS

tWUPD

Stop U-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

80

VS-WRES

MSAC2S_XXX.rsp(-)(Res_SAP)

/Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit >=
Length

=>

L_sdu:=<VALID-SERVICE>-NRS-PDU

Stop U-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

VS

-WUPD
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81 |VS-WRES | MSAC2S_lInitiate.rsp(+/-)( Res_SAP) SABORT-
=> WUPD
Reason_Code:=ABT_SE
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-

PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

82 | V§-WRES—TMSAEC25—006rsptHtRes—SAP) SABORT-
INOT(Service-Response fits stored Service_Header && Stored_Max_Len_Data_Unit |\WUPD
>= Length)
=>
Reason_Code:=ABT_RE
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-

PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

83 |VY-WRES | MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Ceode) SABORT-
=> WyPD
L_sdu:=Abort-REQ-PDU
Stop U-Timer
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,

Transmit=Single)

84 |VY-WRES | DMPMS_DATA_REPLY.ind(SSAP, DSAPsServer_SAP, Loc_add, Rem_add,L_sdu, |WAIT-
Serv_class=Low, Update_status) DEACT
/Abort-REQ-PDU
=>
Stop U-Timer
DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res_SAP~=Server_SAP, Locally_Generated=FALSE, (Subnet,

Instance, Reason_Code) from Abort-REQ-PDU)

85 |VY-WRES | DMPMS_DATA_REPLY~Ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |SABORT-
Serv_class=Low, Update_status) WUPD
/NOT(Abort-REQ-PDU)
=>
Reason_Cpode:=ABT_FE
Stop U-Timer
Start R:Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-

PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

86 | VH-WRES |U-Timer expired IDUE-
=> WUPD
L_sdu:=ldle-REQ-PDU
Return-State:=VALID-SERVICE
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,

Transmit=Single)

87 |VS-WUPD | DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) VS-SRES
/Status=0K

88 | VS-WUPD | DMPMS_REPLY_UPDATE.cnf(SSAP=Server_SAP, Serv_class=Low, L_status) POWER-
/L_status= LS/IV/LR ON
=>
Stop F-Timer
Stop I-Timer

MSAC2S_Fault.ind
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# Current Event Next state
state | condition
=> action

89 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |OPEN
Serv_class=Low, Update_status)

/Update_status=LO && L_sdu.len=0 && Go_Abort = FALSE
Stop F-Timer

Start I-Timer

90 |VS-SRES |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |[SABORT-
Serv_class=Low, Update_status) WUPD
/Update_status=LO && L_sdu.len=0 && Go_Abort = TRUE

=>

L_sdu:=Abort-REQ-PDU with stored Parameter

StU'J :_ T;IIIUI

Start I-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu, Serv_class=Low,
Transmit=Single)

91 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L'sdu, |WAIT-
Serv_class=Low, Update_status) DEACT
/Update_status=LO/NO && L_sdu.len<>0 && Abort-REQ-PDU

=>

Stop F-Timer

DMPMS_SAP_DEACTIVATE.req(SSAP=Server_SAP)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=FALSE, (Subnet,
Instance, Reason_Code) from Abort-REQ-PDU)

92 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, lkocvadd, Rem_add,L_sdu, |[SABORT-
Serv_class=Low, Update_status) WUPD
/Update_status=LO && L_sdu.len<>0 && NOT (Abor{-REQ-PDU)

=>

Reason_Code:=ABT_FE

Stop F-Timer

Start F-Timer

DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Redson_Code), Serv_class=Low,
Transmit=Single)

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Codeg)

93 |VY-SRES |DMPMS_DATA_REPLY.ind(SSAP, DSAP=Server_SAP, Loc_add, Rem_add,L_sdu, |VS}SRES
Serv_class=Low, Update, status)

/Update_status=NO &&-L~sdu.len<>0 && NOT(Abort-REQ-PDU)

=>

Go_Abort:=TRUE

STORE_ABORT 'PARAMETER

Reason_Code:sABT_FE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

94 [VY-SRES | MSAEC2S_XXX.rsp(+/-)(Res_SAP) VSISRES
=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_SE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

95 [VS-SRES | MSAC2S_lInitiate.rsp(+/-)( Res_SAP) VS-SRES
=>

Go_Abort:=TRUE

STORE_ABORT_PARAMETER

Reason_Code:=ABT_SE

MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)

96 |VS-SRES |MSAC2S_Abort.req(Res_SAP, Subnet, Instance, Reason_Code) VS-SRES
=>

Go_Abort:=TRUE
STORE_ABORT_PARAMETER
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# Current Event Next state
state | condition
=> action
97 |VS-SRES | F-Timer expired SABORT-
=> WUPD
Reason_Code:=ABT_TO
Start F-Timer
DMPMS_REPLY_UPDATE.req(SSAP=Server_SAP, L_sdu=Abort-REQ-
PDU(Subnet=NO, Instance=MSAC2, Reason_Code), Serv_class=Low,
Transmit=Single)
MSAC2S_Abort.ind(Res_SAP=Server_SAP, Locally_Generated=TRUE, Subnet=NO,
Instance=MSAC2, Reason_Code)
98 |ANY- unexpected DMPMS reaction POWER-
Stop U-Timer
Stop F-Timer
Stop I-Timer
MSAC2S_Fault.ind
99 |DHACT- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
PON /M_status = OK ON
100 | DHACT- DMPMS_SAP_DEACTIVATE.cnf(SSAP=Server_SAP,M_status) POWER-
PON IM_status=NO/IV ON
=>
MSAC2S_Fault.ind
101 | any state | MSAC2S_Reset.req(Res_SAP) POWER-
=> ON
MSAC2S_Reset.cnf(Res_SAP)
9.6 MSCS1S
9.6.1 Primitive definitions
9.6.1.1 Primitives exchanged between*MSCS1S and FSPMS

Table 86 shows the service primitives including their associated parameters issyed by

MSCS

Table 86 ~Primitives issued by MSCS1S to FSPMS

S and received by the FSRMS:

Primitive name Source

Associated parameters

Functions

Set Time.ind

MSCS1S

AREP,

Time Value,

Local Time Diff,
Summertime,
Accuracy,
Synchronisation Active,
Announcement Hour

Refer to FAL Service Definition in

IEC 61158-5-3

Sync Interval Violation.ind MSCSTS

AREP

9.6.1

.2 Parameter of MSCS1S primitives

The parameters used with the primitives exchanged between the FSPMS and the MSCS1S

are described in FAL Service Definition in IEC 61158-5-3.

9.6.2

State machine description

This machine always remains in IDLE state. It receives Clock Value indications from the
DMPMS. A Set Time indication will be issued on detection of the end of a valid Clock
Synchronization sequence. Otherwise a Sync Interval Violation indication will be issued.
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Local variables of the MSCS1S

Time Last Rcvd
(Network Time)

This local variable contains the Clock_Value_Time_Event of the last valid received Clock
Value indication.

Error
(Unsigned8)

This local variable is a counter for invalid Clock Synchronisation sequences. It will be reset to

0, whep-a Q\J/n(‘ Interval Viclation is indicated

Macrops of the MSCS1S:
SET_T|IME_ATTRIBUTES

(
Local Time Diff:=CS_list.Clock_value_status.C*(-1)*CS_list.Clock_value, status.CV

Summertime:= CS_list.Clock_value_status.SWT
Accurgcy:= CS_list.Clock_value_status.CR
Synchijonisation Active:= CS_list.Clock_value_status.SYF

Annoupcement Hour:=CS_list.Clock_value_status.ANH
)
9.6.3 MSCS1S state table

Table 87 contains the complete description-of the MSCS1S state machine.

Table87 — MSCS1S state table

# Clrrent Event Next
State | condition state
=> action
1 |Idlg CS_CLOCK_VALUE.ind (Time_Master_Addr, CS_list, CS_status, Idle

Receive (Delay_Time)
/CS_status == SV && Error < 2
=>

Errar= Error+1

2 |l1dlg €S_CLOCK_VALUE.ind (Time_Master_Addr, CS_list, CS_status, Idle
Receive_Delay_Time)

/CS_status == OK &&

CS_list.Clock_Value_previous TE != Time Last Rcvd && Error < 2
=>

Error:= Error+1

3 [Idle CS_CLOCK_VALUE.ind (Time_Master_Addr, CS_list, CS_status, Idle
Receive_Delay_Time)
/CS_status == SV && Error >= 2
=>

Error:=0

Sync Interval Violation.ind

4 |ldle CS_CLOCK_VALUE.ind (Time_Master_Addr, CS_list, CS_status, Idle
Receive_Delay_Time)

/CS_status == OK &&

CS_list.Clock_Value_previous_TE != Time Last Rcvd && Error >= 2
=>

Error:=0

Sync Interval Violation.ind
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# Current Event Next
state | condition state
=> action
5 |ldle CS_CLOCK_VALUE.ind (Time_Master_Addr, CS_list, CS_status, Idle

Receive_Delay_Time)

/CS_status == OK &&
CS_list.Clock_Value_previous_TE == Time Last Rcvd
=>

Error:=0

Time Last Rcvd:= CS_list.Clock_Value_Time_Event
Time Value:= Time Last Rcvd + Receive Delay Time
SET_TIME_ATTRIBUTES

Active, Announcement Hour)

Set_Time.ind(Time Value, Local Time Diff, Summertime, Accuracy, Synchronisation

9.7 MSCY1M

9.71

9.7.1.1

Primitive definitions

Primitives exchanged between FSPMM1 and MSCY1M

Table 88 shows the service primitives including their associated parameters issued [by the

FSPMI

11 and received by the MSCY1M.

Table 88 — Primitives issued by FSPMM1 to MSCY1M

Primitive name Source Associated parameters Functions
Minit MSO.req FSPMM1 Rem Add Refer to FAL Service Definition in
IEC 61158-5-3
Reset.feq FSPMM1 (none)
Abort.rleq FSPMM1 Rem Add,
Subnet;
Instarice,
Reason Code
Start Sllave Handler.req FSPMM1 Rem Add Start first Cycle of MSCY1M
Stop Sjave Handler.req FSPMM1 Rem Add Stop processing of MSCY1M
Cont Slave Handler.req FSRMM1 Rem Add, Start new Cycle of MSCY 1M
Output Clear
Get Slave Diag.req FSPMM1 Rem Add Refer to FAL Service Definition in
IEC 61158-5-3
Set Output.req FSPMM1 Rem Add,
Slot_Number
Output Data
Get Inputirég FSPMM1 Rem Add,
Slot Number

Table 89 shows the service primitives including their associated parameters issued by the
MSCY1M and received by the FSPMM1.
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Table 89 — Primitives issued by MSCY1M to FSPMM1

Primitive name Source Associated parameters Functions
Minit MSO0.cnf MSCY1M |Rem Add Refer to FAL Service Definition in
IEC 61158-5-3
Reset.cnf MSCY1M | (none)
Start Slave Handler.cnf MSCY1M |Rem Add Start first Cycle of MSCY1M
Stop Slave Handler.cnf MSCY1M |Rem Add Stop processing of MSCY1M
Cont Slave Handler.cnf MSCY1M | Rem Add, Start new Cycle of MSCY1M
Diag,
No ACIr
Get Slave Diag.cnf(+) MSCY1M | Rem Add, Refer to FAL Service Definition in
CREP, IEC 61158-5-3
Diag Data
Get Slave Diag.cnf(-) MSCY1M |Rem Add
Set Output.cnf(+) MSCY1M |Rem Add,
Slot Number
Set Output.cnf(-) MSCY1M | Rem Add,
Slot Number
Get Input.cnf(+) MSCY1M | Rem Add,
Slot_Number,
Input Data
Get Ingut.cnf(-) MSCY1M |Rem Add
New Slave Diag.ind MSCY1M |Rem Add
New Input.ind MSCY1M |Rem Add
Started.ind MSCY1M Rem Add,
Alarm Limit
Stoppdd.ind MSCY1M |Rem Add
Fault.ind MSCY1M |Rem Add
9.7.1.2 Parameters of MSCY.1M primitives
The pgrameters used withtthe primitives exchanged between the FSPMM1 and MSCY (M are
descriped in Table 90.
Table| 90 — Parameters used with primitives exchanged between FSPMM1 and MSCY1M
Parameter_name Description
Rem Add This parameter is used to identify the DP-slave which is assigned to that commuhication

relation.

Output Clear

This parameter indicates to the MSCY 1M state machine that the Outputs shall be

cleared.

Diag This parameter indicates to the FSPMM1 state machine that no Data Exchange was
processed in the preceding cycle or the Slave was deactivated.

No Aclr This parameter indicates to the FSPMM1 state machine that the corresponding DP-slave

is operated in the non Autoclear-Mode (this DP-slave has no influence to the Masters
State (OPERATE or CLEAR).

Other parameters used with the primitives exchanged between the FSPMM1 and the
MSCY1M are described in FAL Service Definition in IEC 61158-5-3.
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State machine description

For each possible DP-slave a State Machine MSCY1M (Slave-Handler) is established and
started by a superior State Machine, the FSPMM1. The remote address of the Slave

(Rem_

Add) is used as a local reference for MSCY1M.

The Slave-Handler manages the individual states for every DP-slave. The following main

states

— dia

will be distinguished:

gnostic,

— parameterisation,

— Ccor
— dat

frguratior;

p exchange.

SI_Para_Exist
Access: -r

Local i
exists.

SPara

hformation indicating whether or not a Slave parameter set of thesassociated Re

Acces§:-r/-w

Any In
BOutp|

ormation from ARL/CRL related to this DP-slave.

ut

Access§: -r

Local gtorage of Output data for the DP-slave.

Blnput

Access: -w

Local gtorage of Input data for the DP-slave.

BDiag

Access: -r/-w

Local gtorage of Diagnostic.information of the DP-slave.

MSCY

Invalid

M changes the._following flags of the diagnostic information:

| Slave_Response

Station_Non<EXistent

Deacti

DTrans

ated

m_Add

This variable is mapped on the Data Transfer List attribute of CR-List.

Access: -r/-w

The user data exchange mode between the DP-master (Class 1) and its assigned DP-slaves
is supervised on the Master side. This means it is checked whether a user data transfer to the
associated DP-slaves was executed within the last DP cycle or a diagnostic cycle, after which
the directly following Slave state is again the data transfer state. Any other following state

forces

SDiag

the associated bit of the Slave to be cleared.

This variable is mapped on the System Diagnosis List attribute of CR-List.

Access: -r/-w
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It is set while the MSCY 1M state machine of an activated Slave is not able to establish the
connection to the Slave without errors. E. g. it is set if a Slave does not respond, if he
responds with a negative DL confirmation or if he does not respond with the correct number of
input data during Data_Exchange. The bit is reset after the connection could be established
without any error. It is also reset if the Slave is deactivated by the User or if the MSCY1M
State Machine is stopped

Local variables

Delay_Count
(Unsigned8)

The D
Diag_[
SPara.

Range

MSAL
(Boole

This variable is used to store the information whether the MSAL1M State Machine is

(True)

Wait_f
(Boole

This variable is used to store the information whether a Start.req has not yet been cor

by the MSAL1M State Machine (True) or not (False).

Go-Abport

(Boolegn)

This variable is used to store the .information that an error occurred forcing the MS
State Machine to abort the connectionh.

Macrop

CHANGE_DIAG_IND

(

MSCY1M_New Slave Diag.ind(Rem_Add)

if (MSAL1M-“Started = TRUE)
MSAL W Change Diag.req(Rem_Add)

)

ata.Prm_Req is still set (Slow Slave). The Delay_Count is initialized with ¢he v
Diag_Upd_Delay.
0 to 15 (extendible up to 255)
M_Started
an)

or not (False).

or_Start_con
an)

blay _Count is used to count the number of Slave Diag.cnf in the state DIAG2

while
blue of

started

firmed

bCY1M

GO_ABORT

(

DTrans =0

Go_Abort = TRUE

Binp = Nil

)

START_MSAL1M

(
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if (SPara.DPV1_Supported= TRUE)

&& (Wait_for_Start_con = FALSE)

&& (MSAL1M_Started = FALSE))

MSAL1M_Start.req(Rem_Add),

MSAL1M_Started = TRUE,

MSAC1M_Start.req(Rem_Add)

)
9.7.3 MSCY1M state table
Table 91 contains the complete description of the MSCY 1M state machine.
Table 91 — MSCY1M state table
# Gurrent Event Nekt state
state | condition
=> action
1 |[POWER- |MSCY1M Minit MS0.req ( Rem Add ) STPP
ON =>
BDiag:= NIL, SDiag:= 0, DTrans:= 0
Go_Abort:= FALSE
MSAL1M_Started:= FALSE
ExtPrmBsy:= FALSE
MSCY 1M MInit MSO0.cnf( Rem Add )
2 |STloP MSCY1M Abort.req ( Rem Add ) STPP
=>
ignore
3 | STloP MSAL1 Abort.ind ( Rem_Add ) STPP
=>
ignore
4 | ST|IOP MSCY1M Start Slave Hlandler.req ( Rem Add ) DEACT
/SI_Para_Exist = FALSE || SPara.Active = FALSE
=>
MSCY1M Start\Slave Handler.cnf( Rem Add )
5 | STOP MSCY1M-Start Slave Handler.req ( Rem Add ) DIAG1
/SI_Para._Exist = TRUE && SPara.Active = TRUE
=>
SDBiag:= 1, BIinput:= Nil, BOutput:= Nil
BDiag.Deactivated:= FALSE
BDiag.Station_Non_Existent:= TRUE
MSCY1M Start Slave Handler.cnf( Rem Add )
6 |STOP MSCY1M Get Slave Diag.req ( Rem Add ) STPP
MSCY 1M Get Slave Diag.cnf(-) ( Rem Add )
7 |STOP MSCY1M Set Output.req ( Rem Add, Slot Number, Output Data ) STOP
=>
MSCY 1M Set Output.cnf(-) ( Rem Add, Slot Number )
8 |STOP MSCY1M Get Input.req ( Rem Add, Slot_Number ) STOP
=>
MSCY 1M Get Input.cnf(-) ( Rem Add )
9 |DEACT MSCY1M Abort.req ( Rem Add ) DEACT
=>
ignore
10 |DEACT MSAL1 Abort.ind ( Rem_Add ) DEACT
=>
ignore
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Current
state

Event
| condition
=> action

Next state

11

DEACT

MSCY1M Stop Slave Handler.req ( Rem Add )
=>

MSCY1M Stop Slave Handler.cnf( Rem Add )

STOP

12

DEACT

MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear )
/SI_Para_Exist = FALSE || SPara.Active = FALSE

=>

Diag:=FALSE, No_ACIr:=TRUE

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)

DEACT

13

DEACT

MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear )
/S| Para Exist = TRUF && SPara Active = TRUF

WDIAG1

=>

SDiag:= 1, BInput:= Nil, BOutput:= Nil
BDiag.Deactivated:= FALSE
BDiag.Station_Non_Existent:= TRUE
DMPMM?1 Slave Diag.req ( Rem Add )

14

DHACT

MSCY1M Get Slave Diag.req ( Rem Add )
=>

MSCY1M Get Slave Diag.cnf(-) ( Rem Add )

DEACT

15

DHACT

MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

MSCY1M Set Output.cnf(-) ( Rem Add, Slot Number )

DEACT

16

DHACT

MSCY 1M Get Input.req ( Rem Add, Slot_Number )
=>

MSCY1M Get Input.cnf(-) ( Rem Add )

DEACT

17

DIAG1

MSCY 1M Abort.req ( Rem Add )
=>
ignore

DIAG1

18

DIAG1

MSAL1 Abort.ind ( Rem_Add )
=>
ignore

DIAG1

19

DIAG1

MSCY1M Stop Slave Handler.reg{ Rem Add )
=>

BDiag.Deactivated:= TRUE,:SDiag:= 0
MSCY1M Stop Slave Handler.cnf( Rem Add )

STPP

20

DIAG1

MSCY1M Cont Slave,Handler.req ( Rem Add, Output Clear )
=>

ExtPrmBsy:=FALSE

DMPMM1 Slave Diag.req ( Rem Add )

WDIAG1

21

DIAG1

MSCY1M Get Slave Diag.req ( Rem Add )

=>

Diag“\Data:= BDiag

MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

DIAG1

22

DIAG1

MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Slot_Number):= Output_Data

MSCY1M Set ﬁufpuf nnf(-l-) ( Ram Ar|r|’ Slot Number )

DIAG1

23

DIAG1

MSCY1M Get Input.req ( Rem Add, Slot_Number )
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

DIAG1

24

WDIAGH1

MSCY 1M Abort.req ( Rem Add )
=>
ignore

WDIAGH1

25

WDIAGH1

MSAL1 Abort.ind ( Rem_Add )
=>
ignore

WDIAGH1

26

WDIAGH1

MSCY1M Get Slave Diag.req ( Rem Add )

=>

Diag_Data:= BDiag

MSCY1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

WDIAGH1
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Current
state

Event
| condition
=> action

Next state

27

WDIAGH1

MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Slot_Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

WDIAGH1

28

WDIAG1

MSCY 1M Get Input.req ( Rem Add, Slot_Number )
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

WDIAG1

29

WDIAGH1

DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data )
/SPara Active = FA| SE

DEACT

=>

Diag:=FALSE, No_ACIr:=TRUE

BDiag.Deactivated:= TRUE, SDiag:= 0

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

30

WDIAG1

DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status )
/SPara.Active = FALSE

=>

Diag:=FALSE, No_ACIr:=TRUE

BDiag.Deactivated:= TRUE, SDiag:= 0

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)

DEACT

31

WDIAG1

DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status=NA

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag,"No ACIr )

DIAG1

32

WDIAG1

DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status.)
/SPara.Active = TRUE && Status=RE/RS/RRIJE/NR

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore\ ACIr
BDiag.Invalid_Slave_Response:= TRUE
BDiag.Station_Non_Existent:= FALSE

MSCY1M Cont Slave Handler.cnf(“Rem Add, Diag, No ACIr )

DIAG1

33

WDIAG1

DMPMM1 Slave Diag.cnf(s)(_Rem Add, Status )
/SPara.Active = TRUE && Status=DS

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr

MSCY1M Cont S)ave’ Handler.cnf( Rem Add, Diag, No ACIr )

DIAG1

34

WDIAG1

DMPMM1 Slave*Diag.cnf(+) ( Rem Add, Diag Data )
/SPara.Acfive = TRUE && Diag_Data.Master_Lock = TRUE
=>

Diag:3TRUE, No_ACIr:=SPara_.lgnore_ACIr

BDiag:= Diag_Data

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DIAG1

35

WDIAG1

DMPMM?1 Slave Diag.cnf(+) ( Rem Add, Diag Data )

/SPara.Active = TRUE && Diag_Data.Master_Lock = FALSE

&& Diag_Data.Master_Add <> invalid && SPara.Prm_Data.DPV1_Enable=TRUE &&
SPara DPV1 Supported=TRUF

UNLCK

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

BDiag:= Diag_Data

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

36

WDIAGH1

DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data )

/SPara.Active = TRUE && Diag_Data.Master_Lock = FALSE

&& ( Diag_Data.Master_Add = invalid || SPara.Prm_Data.DPV1_Enable=FALSE ||
SPara.DPV1_Supported=FALSE)

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr

SPara.New_Prm:= FALSE

BDiag:= Diag_Data, CHANGE_DIAG_IND

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

PRM

37

PRM

MSCY1M Abort.req ( Rem Add )
=>
ignore

PRM
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38 |PRM MSAL1 Abort.ind ( Rem_Add ) PRM
=>
ignore
39 |PRM MSCY1M Stop Slave Handler.req ( Rem Add ) STOP
=>
BDiag.Deactivated:= TRUE, SDiag:= 0
MSCY 1M Stop Slave Handler.cnf( Rem Add )
40 |PRM MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WPRM
/ ExtPrmBsy=FALSE
Prm_Data:= SPara .Prm_Data
Prm_Data.Lock_Req:= TRUE
Prm_Data.Unlock_Req:= FALSE
DMPMM1 Set Prm.req ( Rem Add, Prm Data )
41 |PRM MSCY1M Get Slave Diag.req ( Rem Add ) PRM
=>
Diag_Data:= BDiag
MSCY1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )
42 |PRM MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data ) PRM
=>
BOutput(Slot_Number):= Output_Data
MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )
43 |PRM MSCY1M Get Input.req ( Rem Add, Slot_Number ) PRM
=>
Input_Data:= Blnput(Slot_Number)
MSCY1M Get Input.cnf(+) ( Rem Add, Input Datal)
44 |WPRM MSCY 1M Abort.req ( Rem Add ) WHRRM
=>
ignore
45 |WPRM MSAL1 Abort.ind ( Rem_Add ) WHRM
=>
ignore
46 |WIPRM MSCY1M Get Slave Diag.req’( Rem Add ) WHRM
=>
Diag_Data:= BDiag
MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )
47 |WPRM MSCY 1M Set Qutput.req ( Rem Add, Slot Number, Output Data ) WHRM
=>
BOutput(Slat/ Number):= Output_Data
MSCY 1M._Set Output.cnf(+) ( Rem Add, Slot Number )
48 |WPRM MSE€Y. 1M Get Input.req ( Rem Add, Slot_Number ) WHRRM
=>
lnput_Data:= Blnput(Slot_Number)
MSCY1M Get Input.cnf(+) ( Rem Add, Input Data )
49 |WPRM DMPMM1 Set Prm.cnf(+) ( Rem Add ) UNLCK
/ISPara Active = FAL SE
=>
Diag:=FALSE, No_ACIr:=TRUE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
50 |WPRM DMPMM1 Set Prm.cnf(-) ( Rem Add, Status ) UNLCK
/SPara.Active = FALSE
=>
Diag:=FALSE, No_ACIr:=TRUE
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
51 |WPRM DMPMM1 Set Prm.cnf(-) ( Rem Add, Status ) PRM

/SPara.Active = TRUE && Status = DS

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
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| condition
=> action

Next state

52

WPRM

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = NA

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DIAG1

53

WPRM

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status = RE/RS/RR/UE
=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

Rl

DIAG1

R } Lial O n o
Doragmyvant_Save_N\eSPponsSeT TINOT

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

54

WPRM

DMPMM1 Set Prm.cnf(+) ( Rem Add )

/SPara.Active = TRUE && ExtPrmFlag = FALSE

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

CF

55

CHG

MSCY 1M Abort.req ( Rem Add )
=>
ignore

CF

56

CHG

MSAL1 Abort.ind ( Rem_Add )
=>
ignore

CF

57

CHG

MSCY1M Stop Slave Handler.req ( Rem Add )
=>

Prm_Data:= SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE

DMPMM1 Set Prm.req ( Rem Add, Prm Data")

SU

NLCK

58

CHG

MSCY1M Cont Slave Handler.req ( Rem\Add, Output Clear )
=>

Cfg_Data:=SPara .Cfg_Data

DMPMM1 Chk Cfg.req ( Rem Add,/Cfg Data )

W(

FG

59

CHG

MSCY1M Get Slave Diag.reqy( Rem Add )

=>

Diag_Data:= BDiag

MSCY 1M Get Slave-Biag.cnf(+) ( Rem Add, Diag Data )

CF

60

CHG

MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Sioty'Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

CF

61

CHG

MSGCYIM Get Input.req ( Rem Add, Slot_Number )
=3

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

CF

62

WCFG

MSCY 1M Abort.req ( Rem Add )
=>

W(

FG

TgTToTE

63

WCFG

MSAL1 Abort.ind ( Rem_Add )
=>
ignore

WCFG

64

WCFG

MSCY 1M Get Slave Diag.req ( Rem Add )

=>

Diag_Data:= BDiag

MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

WCFG

65

WCFG

MSCY1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Slot_Number):= Output_Data

MSCY1M Set Output.cnf(+) ( Rem Add, Slot Number )

WCFG

66

WCFG

MSCY 1M Get Input.req ( Rem Add, Slot_Number )
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

WCFG
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67 |WCFG DMPMM1 Chk Cfg.cnf(+) ( Rem Add ) UNLCK
/SPara.Active = FALSE
=>
Diag:=FALSE, No_ACIr:=TRUE
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)
68 |WCFG DMPMM1 Chk Cfg.cnf(-) ( Rem Add, Status ) UNLCK
/SPara.Active = FALSE
=>
Diag:=FALSE, No_ACIr:=TRUE
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
69 |WECFG DMPMM1 Chk Cfg.cnf(-) ( Rem Add, Status ) CFG
/SPara.Active = TRUE && Status = DS
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
70 |WECFG DMPMM1 Chk Cfg.cnf(-) ( Rem Add, Status ) DIAG1
/SPara.Active = TRUE && Status = NA
=>
Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
71 |WECFG DMPMM1 Chk Cfg.cnf(-) ( Rem Add, Status ) DIAG1
/SPara.Active = TRUE && Status = RE/RS/RR/UE
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
BDiag.Invalid_Slave_Response:= TRUE
MSCY1M Cont Slave Handler.cnf( Rem Add, .Biag, No ACIr )
72 |WECFG DMPMM1 Chk Cfg.cnf(+) ( Rem Add ) DIAG2
/SPara.Active = TRUE
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
MSAL1M_Started:= FALSE
Delay_Count:= SPara .Diag_Upd.-Delay
Wait_for_Start_con:= FALSE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
73 | DIAG2 MSCY 1M Abort.req (+‘Rem Add ) DIAG2
=>
GO_ABORT
74 |DIAG2 MSAL1 Startienf (Rem Add) DIAG2
=>
Wait_for_Start_con:=FALSE
MSCYdUM_Started.ind(Rem_Add)
75 |DIAG2 MSAL1 Abort.ind ( Rem_Add ) DIAG2
=>
GO_ABORT
76 | DIAG2 MSCY1M Stop Slave Handler.req ( Rem Add ) SUNLCK
/SPara.DPV1_ Supported = FALSE
=>
Go_Abort:= FALSE, Blnput:= Nil
DTrans:= 0
Prm_Data:= SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE
DMPMM1 Set Prm.req ( Rem Add, Prm Data )
77 |DIAG2 MSCY 1M Stop Slave Handler.req ( Rem Add ) WSTPCS
/SPara.DPV1_Supported = TRUE
=>
Go_Abort:= FALSE, Blnput:= Nil
DTrans:= 0
MSAL1 Stop.req (Rem Add)
78 |DIAG2 MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WDIAG2

/Go_Abort = FALSE && Wait_for_Start_con = FALSE
=>
DMPMM1 Slave Diag.req ( Rem Add )
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79 | DIAG2 MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear ) DIAG2
/Go_Abort = FALSE && Wait_for_Start_con = TRUE
=>
Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
80 |DIAG2 MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear ) WUNLCK
/Go_Abort=TRUE && SPara.DPV1_Supported = FALSE
=>
Go_Abort:= FALSE
No_ACIr:= SPara_.Ignore_ACIr OR NOT SPara.Active
Prm:Data:UnIock_Req:=_TRUE
DMPMM1 Set Prm.req ( Rem Add, Prm Data )
81 |DIAG2 MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WSTPCC
/Go_Abort=TRUE && SPara.DPV1_Supported = TRUE
=>
Go_Abort:= FALSE, Diag:= TRUE
No_ACIr:= SPara_.Ignore_ACIr OR NOT SPara.Active
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
MSAL1 Stop.req (Rem Add)
82 |DIAG2 MSCY1M Get Slave Diag.req ( Rem Add ) DIAG2
=>
Diag_Data:= BDiag
MSCY1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )
83 | DIAG2 MSCY 1M Set Output.req ( Rem Add, Slot NumberyQutput Data ) DIAG2
=>
BOutput(Slot_Number):= Output_Data
MSCY1M Set Output.cnf(+) ( Rem Add, Slot Number )
84 | DIAG2 MSCY1M Get Input.req ( Rem Add, Slot (Number ) DIAG2
=>
Input_Data:= Blnput(Slot_Number)
MSCY1M Get Input.cnf(+) ( RemAdd, Input Data )
85 | WDIAG2 MSCY 1M Abort.req ( Rem Add+) WDIAG2
=>
GO_ABORT
86 |WDIAG2 MSAL1 Abort.ind (,Rem”_Add ) WDIAG2
=>
GO_ABORT
87 |WDIAG2 MSCY1M @et Slave Diag.req ( Rem Add ) WDIAG2
=>
Diag_Data'= BDiag
MSCYJIM Get Slave Diag.cnf(+) ( Rem Add, Diag Data )
88 | WDIAG2 MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data ) WDIAG2
=>
BOutput(Slot_Number):= Output_Data
MSCY1M Set Output.cnf(+) ( Rem Add, Slot Number )
89 | WDtAG2 MSCY-H-GetimputTeg { RenTAdd,-Stot—Nummber) WDIAG2
=>
Input_Data:= Blnput(Slot_Number)
MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )
90 |WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data ) DIAG2
/SPara.Active = FALSE
=>
Diag:=FALSE, No_ACIr:=FALSE
BDiag:= Diag_Data, GO_ABORT
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)
91 |WDIAG2 DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status ) DIAG2

/SPara.Active = FALSE

=>

GO_ABORT, Diag:=FALSE, No_ACIr:=FALSE

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
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92 |WDIAG2 DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status ) DIAG2
/SPara.Active = TRUE && Status = DS
=>
Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)
93 |WDIAG2 DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status ) DIAG2
/SPara.Active = TRUE && Status = NA && SPara_.NA_To_Abort = FALSE
=>
Diag:=TRUE,No_ACIr:=SPara_.lgnore_ACIr
BDiag Station_Non_Existent:= TRUE
\JIJIGlu 1, IJIIGlIIO I\
MSCY1M Cont Slave Handler cnf( Rem Add, Diag, No ACIr)
94 |WDIAG2 DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status ) DIAG2
/SPara.Active = TRUE && Status = NA && SPara_.NA_To_Abort = TRUE
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr, BDiag.Station_Non_Existent:£-TRUE,
SDiag:= 1, GO_ABORT
MSCY1M Cont Slave Handler. cnf( Rem Add, Diag, No ACIr)
95 | WDIAG2 DMPMM1 Slave Diag.cnf(-) ( Rem Add, Status ) DIAG2
/SPara.Active = TRUE && Status = RE/RS/RR/UE/NR
=>
Diag:=TRUE, No_ACIr:=SPara_.lIgnore_ACIr, BDiag.Station"Non_Existent:= TRUE,
BDiag.Invalid_Slave_Response:= TRUE, SDiag:= 1, GO (ABORT
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
96 |WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data") DIAG2
/SPara.Active = TRUE && (Diag_Data.Prm_Req’S TRUE || Diag_Data.Master_Lock
= TRUE) && Delay_Count > 0
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
Delay_Count:= Delay_Count-1, BDiag;=Diag_Data
Blnput:= 0, SDiag:= 1, DTrans:= 0
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
97 |WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem’ Add, Diag Data ) DIAG2
/SPara.Active = TRUE && (Diag_Data.Prm_Req = TRUE || Diag_Data.Master_Lock
= TRUE) && Delay_Count’<\0
=>
Diag:=TRUE, No_AGCIr:=SPara_.Ignore_ACIr
BDiag:= Diag_Data, $Diag:= 1, GO_ABORT
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
98 |WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data ) DIAG2
/SPara.Active = TRUE && Diag_Data.Prm_Req = FALSE &&
Diag_Data/Master_Lock = FALSE && Diag_Data.Station_Not_Ready = TRUE
=>
Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
SBiag:= 1, DTrans:= 0, BInput:= Nil
BDiag:= Diag_Data
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
99 |WDIAG2 DMPMM1 Slave Diag. cnf(+) ( Rem Add, D|ag Data ) DIAG2
I\JI dlida. I'\\.:I.IVC TRI\JIE && ulc\y IJGlG I LA I\C\A' :_ALSE &&
Diag_Data.Master_Lock = FALSE && Diag_Data.Station_Not_Ready = FALSE &&
Diag_Data.Stat_Diag = TRUE
=>
Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
START_MSAL1M, SDiag:= 1, DTrans:= 0
Blnput:= Nil, BDiag:= Diag_Data
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
100 | WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data ) DATA

/SPara.Active = TRUE && Diag_Data.Prm_Req = FALSE &&
Diag_Data.Master_Lock = FALSE && Diag_Data.Station_Not_Ready = FALSE &&
Diag_Data.Stat_Diag=FALSE && DTrans = 0

=>

Diag:=TRUE, No_ACIr:=TRUE

SDiag:= Diag_Data.Ext_Diag, Delay_Count:= 0

BDiag:= Diag_Data, START_MSAL1M,

CHANGE_DIAG_IND

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
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101 | WDIAG2 DMPMM1 Slave Diag.cnf(+) ( Rem Add, Diag Data ) DATA

/SPara.Active = TRUE && Diag_Data.Prm_Req = FALSE &&
Diag_Data.Master_Lock = FALSE && Diag_Data.Station_Not_Ready = FALSE &&
Diag_Data.Stat_Diag = FALSE && DTrans =1

=>

Diag:=TRUE, No_ACIr:=TRUE

SDIAG:= Diag_Data.Ext_Diag, CHANGE_DIAG_IND

BDiag:= Diag_Data

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

102 | DATA MSCY 1M Abort.req ( Rem Add ) DATA
GO_ABORT
103 |DATA MSAL1 Start.cnf (Rem Add) DATA

=>
Wait_for_Start_con:= FALSE, START_MSAL1M
MSCY1M_Started.ind(Rem_Add)

104 | DATA MSAL1 Abort.ind ( Rem_Add ) DAITA
=>
GO_ABORT

105 | DATA MSCY 1M Stop Slave Handler.req ( Rem Add ) SUNLCK

/SPara.DPV1_Supported = FALSE

=>

Go_Abort:= FALSE, Blnput:= Nil

DTrans:= 0

Prm_Data:= SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE

DMPMM1 Set Prm.req ( Rem Add, Prm Data.)

106 | DATA MSCY1M Stop Slave Handler.req ( Rem Addy) WS8TPCS
/SPara.DPV1_Supported = TRUE

=>

Go_Abort:= FALSE, Blnput:=Nil, DTrans:= 0
MSAL1 Stop.req (Rem Add)

107 | DATA MSCY1M Cont Slave Handler:req ( Rem Add, Output Clear ) WDATA
/Go_Abort = FALSE && Walitfor_Start_con = FALSE && Output_Clear = TRUE &&
((SPara.DPV1_Supported ="FALSE && SPara.New_Prm = FALSE) ||
SPara.DPV1_Supported,= TRUE) && SPara.Fail_Safe = FALSE

=>

Outp_Data:=0

DMPMM1 Data\Exchange.req ( Rem Add, Outp Data )

108 | DATA MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WDATA
/Go_Abért = FALSE && Wait_for_Start_con = FALSE && Output_Clear = TRUE &&
((SPata.DPV1_Supported = FALSE && SPara.New_Prm = FALSE) ||
SPara:DPV1_Supported = TRUE) && SPara.Fail_Safe = TRUE

=

Qutp_Data.len:=0

DMPMM1 Data Exchange.req ( Rem Add, Outp Data )

109 | DATA MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear ) WDATA
/Gao Abort = FAI SE && Wait for Start con = FAI SE && Ouiput Clear = FAI SE &&
((SPara.DPV1_Supported = FALSE && SPara.New_Prm = FALSE) ||
SPara.DPV1_Supported = TRUE)

=>

Outp_Data:=BOutput

DMPMM1 Data Exchange.req ( Rem Add, Outp Data )

110 | DATA MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WDATA
/Go_Abort = FALSE && SPara.DPV1_Supported = FALSE && SPara.New_Prm =
TRUE

=>

Prm_Data:= SPara .Prm_Data
Prm_Data.Lock_Req:= TRUE
Prm_Data.Unlock_Req:= FALSE

DMPMM1 Set Prm.req ( Rem Add, Prm Data )

111 | DATA MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear ) DATA
/Go_Abort = FALSE && Wait_for_Start_con = TRUE

=>

Diag:=TRUE, No_ACIr:=TRUE

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)



https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 279 -

# Current Event Next state
state | condition
=> action

112 | DATA MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear ) WUNLCK
/Go_Abort=TRUE && (SPara.DPV1_Supported = FALSE||
SPara_PrmCmd_Supported = TRUE)
=>
Go_Abort:= FALSE, Prm_Data:= SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE
DMPMM1 Set Prm.req ( Rem Add, Prm Data )

113 | DATA MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear ) WSTPCC
/Go_Abort=TRUE && SPara.DPV1_Supported = TRUE &&
SPara_PrmCmd_Supported = FALSE
Go_Abort:= FALSE, Diag:= TRUE
No_ACIr:= SPara_.Ignore_ACIr OR NOT SPara.Active
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
MSAL1 Stop.req (Rem Add)

114 | DATA MSCY1M Get Slave Diag.req ( Rem Add ) DATA
=>
Diag_Data:= BDiag
MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

115 | DATA MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data ) DATA
=>
BOutput(Slot_Number):= Output_Data
MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

116 | DATA MSCY1M Get Input.req ( Rem Add, Slot_Number ) DATA
=>
Input_Data:= Blnput(Slot_Number)
MSCY1M Get Input.cnf(+) ( Rem Add, Input Data+)

117 | WDATA MSCY1M Abort.req ( Rem Add ) WDATA
=>
GO_ABORT

118 | WDATA MSAL1 Abort.ind ( Rem_Add ) WDATA
=>
GO_ABORT

119 | WDATA MSCY1M Get Slave Diag.req ( Rem Add ) WDATA
=>
Diag_Data:= BDiag
MSCY1M Get Slave_Diag.cnf(+) ( Rem Add, Diag Data )

120 | WDATA MSCY 1M Set Qutput.req ( Rem Add, Slot Number, Output Data ) WDATA
=>
BOutput(Slet_ Number):= Output_Data
MSCY.IM-Set Output.cnf(+) ( Rem Add, Slot Number )

121 | WDATA MSCY1M Get Input.req ( Rem Add, Slot_Number ) WDATA
=3
Input_Data:= Blnput(Slot_Number)
MSCY1M Get Input.cnf(+) ( Rem Add, Input Data )

122 | WDATA DMPMM1 Data Exchange.cnf(+) ( Rem Add, Diag Flag, Inp Data ) DATA
IOI‘dld.l—\bliVe = FALOLC
=>
GO_ABORT, Diag:=FALSE, No_ACIr:=TRUE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

123 | WDATA DMPMM1 Data Exchange.cnf(-) ( Rem Add, Status ) DATA
/SPara.Active = FALSE
=>
GO_ABORT, Diag:=FALSE, No_ACIr:=TRUE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

124 | WDATA DMPMM1 Data Exchange.cnf(-) ( Rem Add, Status ) DATA

/SPara.Active = TRUE && Status = DS

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

DTrans:= 0, Blnput:= Nil

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )
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125

WDATA

DMPMM1 Data Exchange.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = NA && SPara_.NA_To_Abort = FALSE
=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE, SDiag:= 1

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DATA

126

WDATA

DMPMM1 Data Exchange.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status=NA && SPara_.NA_To_Abort = TRUE
=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

DATA

R Cobods N ek 4 TR o 4
Dotag oS tatonN_INOT_CXTSTeNT. Moo= oSotrag: T

GO_ABORT
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

127

WDATA

DMPMM1 Data Exchange.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status = RE/RS/RR/UE

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
BDiag.Invalid_Slave_Response:= TRUE
BDiag.Station_Non_Existent:= FALSE

SDiag:= 1, GO_ABORT

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DAITA

128

WDATA

DMPMM1 Data Exchange.cnf(+) ( Rem Add, Diag Flag, Inp‘Data )
/SPara.Active = TRUE && Diag_Flag = FALSE && Inp_DataNen = Exp_Inp_Len
=>

Diag:=FALSE, No_ACIr:=TRUE

BDiag.Station_Non_Existent:= FALSE

Blnput:= Inp_Data, DTrans:= 1

SDiag:= BDiag.Ext_Diag

MSCY1M_New_Input.ind( Rem_Add )

MSCY1M Cont Slave Handler.cnf( Rem Add; Diag, No ACIr )

DAITA

129

WDATA

DMPMM1 Data Exchange.cnf(+) ( Rem“Add, Diag Flag, Inp Data )

/SPara.Active = TRUE && Inp_Data.len <> Exp_Inp_Len && (Inp_Data.len <> 1 ||
Exp_Inp_Len <> 0 || Diag_Flag. =/FALSE)

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

BDiag.Invalid_Slave_Response:= TRUE

BDiag.Station_Non_Existent:= FALSE

SDiag:= 1, GO_ABORT

MSCY1M Cont Slave!Handler.cnf( Rem Add, Diag, No ACIr )

DAITA

130

WDATA

DMPMM1 DatarExchange.cnf(+) ( Rem Add, Diag Flag, Inp Data )
/SPara.Active’= TRUE && Diag_Flag = TRUE && Inp_Data.len = Exp_Inp_Len
=>

Diag:sFALSE, No_ACIr:=TRUE

BDiag.Station_Non_Existent:= FALSE

Binput:= Inp_Data, DTrans:= 1

SDiag:= BDiag.Ext_Diag

MSCY1M_New_Input.ind( Rem_Add )

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DIAG2

131

WDATA

DMPMM1 Data Exchange.cnf(+) ( Rem Add, Diag Flag, Inp Data )

DIAG2

TSPara.Active = TRUE && Diag_Flag = TRUE && Inp_Data.len = T && Exp_Inp_Len
=0

=>

Diag:=FALSE, No_ACIr:=TRUE

BDiag.Station_Non_Existent:= FALSE, DTrans:= 1

SDiag:= BDiag.Ext_Diag

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

132

WDATA

DMPMM1 Set Prm.cnf(+) ( Rem Add )

/SPara.Active = FALSE

=>

GO_ABORT, Diag:=FALSE, No_ACIr:=TRUE

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

DATA

133

WDATA

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = FALSE

=>

GO_ABORT, Diag:=FALSE, No_ACIr:=TRUE

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)

DATA
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134

WDATA

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = DS

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No AClIr)

DATA

135

WDATA

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = NA && SPara_.NA_To_Abort = FALSE
=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE, SDiag:= 1

MOONLAN O

DATA

A Ol 1l oLl L0 A-elal—D\i [P Wl Y
WO v contoraveTanaretr e e ot orag, INO Y Cit )

136

WDATA

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = NA && SPara_.NA_To_Abort = TRUE
=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Station_Non_Existent:= TRUE, SDiag:= 1

GO_ABORT

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DAITA

137

WDATA

DMPMM1 Set Prm.cnf(-) ( Rem Add, Status )

/SPara.Active = TRUE && Status = RE/RS/RR/UE

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnore_ACIr
BDiag.Invalid_Slave_Response:= TRUE
BDiag.Station_Non_Existent:= FALSE

SDiag:= 1, GO_ABORT

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag; No ACIr )

DAITA

138

WDATA

DMPMM1 Set Prm.cnf(+) ( Rem Add )

/SPara.Active = TRUE

=>

Diag:=TRUE, No_ACIr:=TRUE

SPara.New_Prm:= FALSE

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DATA

139

UNLCK

MSCY 1M Abort.req ( Rem Add+)
=>
ignore

UNLCK

140

UNLCK

MSAL1 Abort.ind ( RerhAdd )
=>
ignore

UNLCK

141

UNLCK

MSCY1M Step.Slave Handler.req ( Rem Add )
=>

Prm_Data: SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE

DMPMM1 Set Prm.req ( Rem Add, Prm Data )

SUNLCK

142

UNLCK

MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear )
=>

Prm_Data:= SPara .Prm_Data

Prm_Data.Unlock_Req:= TRUE

DMPMMA1 Set Prm req ( Rem Add _Prm Data )

WUNLCK

143

UNLCK

MSCY 1M Get Slave Diag.req ( Rem Add )

=>

Diag_Data:= BDiag

MSCY1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

UNLCK

144

UNLCK

MSCY1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Slot_Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

UNLCK

145

UNLCK

MSCY 1M Get Input.req ( Rem Add, Slot_Number )
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

UNLCK

146

WUNLCK

MSCY 1M Abort.req ( Rem Add )
=>
ignore

WUNLCK
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# Current Event Next state
state | condition
=> action
147 | WUNLCK | MSAL1 Abort.ind ( Rem_Add ) WUNLCK
=>
ignore
148 | WUNLCK |MSCY1M Get Slave Diag.req ( Rem Add ) WUNLCK

=>
Diag_Data:= BDiag
MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )

149 | WUNLCK |MSCY1M Set Output.req ( Rem Add, Slot Number, Output Data ) WUNLCK
=>

BOutput(Slot Number)'= Qutput Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

150 | WUNLCK |MSCY1M Get Input.req ( Rem Add, Slot_Number ) WUYNLCK
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

151 | WUNLCK |DMPMM1 Set Prm.cnf(+) ( Rem Add ) DIAG1
/SPara.Active = TRUE

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

152 |WUNLCK | DMPMM1 Set Prm.cnf(+) ( Rem Add ) DEACT
/SPara.Active = FALSE

=>

Diag:=FALSE, No_ACIr:=TRUE, SDiag:= 0
BDiag.Deactivated:= TRUE

MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

153 | WUNLCK | DMPMM1 Set Prm.cnf(-) ( Rem Add, Status®) DIAG1
/SPara.Active = TRUE

=>

Diag:=TRUE, No_ACIr:=SPara_.lgnare-ACIr

MSCY 1M Cont Slave Handler.cnf(-Rem Add, Diag, No AClIr)

154 | WUNLCK | DMPMM1 Set Prm.cnf(-) ( Rem\Add, Status ) DEACT
/SPara.Active = FALSE

=>

Diag:=FALSE, No_ACIr:=TRUE, SDiag:= 0
BDiag.Deactivated;=\TRUE

MSCY1M Cont Slave'Handler.cnf( Rem Add, Diag, No ACIr )

155 | SUNLCK | MSCY1M Abortreq ( Rem Add ) SUNLCK
:;nore

156 | SUNLCK | MSAL1MAbort.ind ( Rem_Add ) SUNLCK
Enore

157 | SUNLCK \|MSCY1M Get Slave Diag.req ( Rem Add ) SUNLCK

=>
Diag_Data:= BDiag
MSCY-H-GetStave Diag-crnf(+)  RenmAdd;, Diag Data)

158 | SUNLCK MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data ) SUNLCK
=>

BOutput(Slot_Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

159 | SUNLCK MSCY 1M Get Input.req ( Rem Add, Slot_Number ) SUNLCK
=>

Input_Data:= BInput(Slot_Number)

MSCY1M Get Input.cnf(+) ( Rem Add, Input Data )

160 | SUNLCK |DMPMM1 Set Prm.cnf(+) ( Rem Add ) STOP
=>

SDiag:= 0, BDiag.Deactivated:= TRUE

MSCY 1M Stop Slave Handler.cnf( Rem Add )

161 |SUNLCK |DMPMM1 Set Prm.cnf(-) ( Rem Add, Status ) STOP
=>

SDiag:= 0, BDiag.Deactivated:= TRUE

MSCY 1M Stop Slave Handler.cnf( Rem Add )
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# Current Event Next state
state | condition
=> action
162 | WSTPCC | MSAL1 Start.cnf (Rem Add) WSTPCC

=>

MSAL1M_Started:= FALSE

163 | WSTPCC | MSAL1 Stop.cnf (Rem Add) UNLCK
/MSAL1M_Started = TRUE

=>

MSCY 1M Stopped.ind ( Rem Add )

164 |WSTPCC | MSAL1 Stop.cnf (Rem Add) UNLCK
/MSAL1M_Started = FALSE

ignore

165 | WETPCC |MSCY1M Cont Slave Handler.req ( Rem Add, Output Clear) WSTPCC
=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr OR NOT SPara.Active
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

166 | WETPCC |MSCY1M Abort.req ( Rem Add ) W§TPCC
i_g>nore

167 |WETPCC | MSAL1 Abort.ind ( Rem_Add ) W§TPCC
i_g>nore

168 | WETPCC |MSCY1M Get Slave Diag.req ( Rem Add ) W§TPCC

=>
Diag_Data:= BDiag
MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag/Data )

169 |WETPCC | MSCY1M Set Output.req ( Rem Add, Slot Number, Output Data ) WSTPCC
=>

BOutput(Slot_Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

170 |[WETPCC |MSCY1M Get Input.req ( Rem Add,*Slot_Number ) WSTPCC
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ((Rem Add, Input Data )

171 |W$TPCS | MSAL1 Start.cnf (Rem(Add) W§TPCS
=>
MSAL1M_Started:=FALSE

172 |W$TPCS | MSAL1 Stop'enf'(Rem Add) SUNLCK
/MSAL1M _(Started = TRUE

=>

Prm_Data:= SPara .Prm_Data

Prm ‘Data.Unlock_Req:= TRUE

MSCY 1M Stopped.ind ( Rem Add )

DMPMM1 Set Prm.req ( Rem Add, Prm Data )

173 |WPTPCS ) | MSAL1 Stop.cnf (Rem Add) SUNLCK
/MSAL1M_Started = FALSE

Prm_Data:= SPara .Prm_Data
Prm_Data.Unlock_Req:= TRUE
DMPMM1 Set Prm.req ( Rem Add, Prm Data )

174 |WSTPCS |MSCY1M Abort.req ( Rem Add ) WSTPCS
i_g>nore

175 |WSTPCS |MSAL1 Abort.ind ( Rem_Add ) WSTPCS
i_g>nore

176 | WSTPCS |MSCY1M Get Slave Diag.req ( Rem Add ) WSTPCS

=>
Diag_Data:= BDiag
MSCY 1M Get Slave Diag.cnf(+) ( Rem Add, Diag Data )
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177

WSTPCS

MSCY 1M Set Output.req ( Rem Add, Slot Number, Output Data )
=>

BOutput(Slot_Number):= Output_Data

MSCY 1M Set Output.cnf(+) ( Rem Add, Slot Number )

WSTPCS

178

WSTPCS

MSCY 1M Get Input.req ( Rem Add, Slot_Number )
=>

Input_Data:= Blnput(Slot_Number)

MSCY 1M Get Input.cnf(+) ( Rem Add, Input Data )

WSTPCS

179

ANY-
STATE

MSCY1M Reset.req ( Rem Add )

POWER-

MSCY 1M Reset.cnf ( Rem Add )

180

WPRM

DMPMM1 Set Prm.cnf(+) ( Rem Add )

/SPara.Active = TRUE && ExtPrmFlag = TRUE

=>

ExtPrmBsy:=TRUE

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

PRM

181

PRM

MSCY 1M Cont Slave Handler.req ( Rem Add, Output Clear )
/ ExtPrmBsy=TRUE

=>

Prm_Data:= SPara .ExtPrm_Data

DMPMM1 Set ExtPrm.req ( Rem Add, Prm Data )

WHRRM

182

WPRM

DMPMM1 Set ExtPrm.cnf(+) ( Rem Add )

/SPara.Active = TRUE

=>

Diag:=TRUE, No_ACIr:=SPara_.Ilgnore_Aclr, ExtPrmBsy:=FALSE
MSCY1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

CFG

183

WPRM

DMPMM1 Set ExtPrm.cnf(+) ( Rem Add )

/SPara.Active = FALSE

=>

Diag:=FALSE, No_ACIr:=TRUE, ExtPrmBsy:=FALSE

MSCY 1M Cont Slave Handler.cnf(-Rem Add, Diag, No ACIr )

UNLCK

184

WPRM

DMPMM1 Set ExtPrm.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status = DS

=>

Diag:=TRUE, No_AC]ri=SPara_.lgnore_ACIr

MSCY 1M Cont Slave\Handler.cnf( Rem Add, Diag, No ACIr)

PRM

185

WPRM

DMPMM1 Set ExtPrm.cnf(-) ( Rem Add, Status )
/SPara.Active S\TRUE && Status = NA

=>

Diag:=TRUE; No_ACIr:=SPara_.lIgnore_ACIr
BDiag.Station_Non_Existent:= TRUE, ExtPrmBsy:=FALSE
MSCY¥YIM Cont Slave Handler.cnf( Rem Add, Diag, No ACIr )

DIAG1

186

WPRM

DMPMM1 Set ExtPrm.cnf(-) ( Rem Add, Status )
/SPara.Active = TRUE && Status = RE/RS/RR/UE

=>

Diag:=TRUE, No_ACIr:=SPara_.Ignore_ACIr
BDiag.Invalid_Slave Response:= TRUE, ExtPrmBsy:=FALSE

DIAG1

MSCY 1M Cont Slave Handler.cnf( Rem Add, Diag, No ACIr)

9.8

9.8.1
9.8.1.1

MSAL1M

Primitive definitions

Primitives exchanged between FSPMM1 and MSAL1M

Table 92 shows the service primitives including their associated parameters issued by the
FSPMM1 and received by the MSAL1M.
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Table 92 — Primitives issued by FSPMM1 to MSAL1M

Primitive name Source Associated parameters Functions
Minit.req FSPMM1 (none) Refer to FAL Service Definition in
IEC 61158-5-3
Reset.req FSPMM1 (none) —
Abort.req FSPMM1 (none) —

Table 93 shows the service primitives including their associated parameters issued by the
MSAL1M and received by the FSPMM1.

Table 93 — Primitives issued by MSAL1M to FSPMM1

Primitive name Source | Associated parameters Functions
Minit.cpf MSAL1M | (none) Refer to FAL Service.Definition in
IEC 61158-5-3
Reset.gnf MSAL1M | (none) —
Fault.imd MSAL1M | (none) —
Started.ind MSAL1M | Alarm Limit —
Stoppdd.ind MSAL1M | (none) —
Alarm Notification.ind MSAL1M | Slot Number, —
Alarm Type,
Seq Nr,
Add Ack,
Alarm Specifier,
Alarm Data

9.8.1.2 Primitives exchanged between MSCY1M and MSAL1M

Table 94 shows the service primitives including their associated parameters issued |by the
MSCY 1M and received by the MSAL1M.

Table 94 — Primitives issued by MSCY1M to MSAL1M

Pfimitive name Source Associated parameters Functions
Start.req MSCY1M | Rem Add Start MS1-processing
Stop.rgq MSCY1M | Rem Add Stop MS1-processing
Changg Diag.req MSCY1M | Rem Add, Indicates change of diagnosis

Diag Data

Table 95 shows the service primitives including their associated parameters issued by the
MSAL1M and received by the MSCY1M.

Table 95 — Primitives issued by MSAL1M to MSCY1M

Primitive name Source | Associated parameters Functions
Abort.ind MSAL1M | Rem Add MSAL1 detected an error
Start.cnf MSAL1M | Rem Add Start completed
Stop.cnf MSAL1M | Rem Add Stop completed
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9.8.1.3 Parameters of MSAL1M primitives

The parameters used with the primitives exchanged between the MSAL1M and MSCY1M are
described in Table 96.

Table 96 — Parameter used with primitives exchanged between MSAL1M and MSCY1M

Parameter name Description
Rem Add This parameter conveys the DL address of the assigned DP-slave.
Diag Data This parameter conveys the new diagnosis information of a DP-slave
9.8.2 State machine description

The A

arm State Machine of a DP-master (Class 1) handles alarm messages; whic

been indicated by a DP-slave.

When

started the State Machine waits for being started by MSCY1MMTFhe Start.req f

when the assigned DP-slave has reached the state DATA-EXCH. MSAL1M will be stop

MSCY

The s
diagno

M if the corresponding DP-slave leaves the state DATA-EXCH.

brvice Slave_Diag.cnf provides new Diag Data to MSCY1M. MSCY1M copi
sis information into the User data interface. Additiehally MSCY 1M hands over an

in Ext_|Diag_Data to MSAL1M.

Alarm-

Requests are indicated to the User. The Userthas to confirm the Alarm-Indicatio

the selvice Alarm_Ack.

The M
primiti

SAC1 State Machine indicates the términation of the alarm sequence with the
e Alarm_Ack.cnf.

Two tyjpes of alarm handling areprovided by a DP-master (Class 1) the type mode 4
sequence mode. Depending on:the chosen mode the number of outstanding alarms p|

slave
differe
numbe

and 32.

Local

differs. In type mode ‘one pending alarm per type and per DP-slave is allo
nt alarm types are defined. In sequence mode the alarm type is irrelevant. O
Ir of simultaneouslysprocessed alarms for each DP-slave is limited to a value bet

variables

Alarm] Sequence

(Boole

z1a))

h have

bllows,
ped by

es the
Alarm

ns with

service

nd the
er DP-
ved. 6
nly the
veen 2

This variable indicates whether:

only one alarm of a specific alarm type can be active at one time (type
Alarm_Sequence=False) or

severa

| alarms (2 to 32) of any type can be active at one time (sequence

Alarm_Sequence=True).

Alarm_State_Table

(Unsig

ned8)

mode:

mode:

The Alarm_State_Table is a two dimensional array with 7 * 32 elements. Each element within
the array stores information about the actual state of any alarm. The array is indexed with the
alarm class calculated from the Alarm_Type and the Seq_Nr of the alarm.
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Range
Table 97 shows the possible values for the actual states of alarms in the Alarm_State_Table.

Table 97 — Possible values in the Alarm_State_Table

Value Meaning
idle No service is being processed according to the actual index.
w_res Wait for MSAL1_Alarm.res according to the actual index.
w_req For this index (Alarm_Type,Seq_Nr) an Alarm_Acknowledge is stored in the
Alarm_Ack_FIFO and MSAL1M waits for another MSAC1M_Alarm_Ack.cnf.
W—eon Weait-for MSACSHI—Atarm—Ackenfaceordingto-theactuatindex

Alarm| Limit
(Unsighed8)

This vgriable indicates the maximum number of parallel alarms of each Slave.
Range| 7..Bus_Para.Alarm_Max

Alarm| Decode
(Array |0..7 of Unsigned8)

Table for Decoding the number of parallel alarms.

Range

Alarm_Decode[0]= 1
Alarm_Decode[1]= 2
Alarm_Decode[2]= 4
Alarm_Decode[3]= 8
Alarm_Decode[4]=12
Alarm_Decode[5]=16
Alarm_Decode[6]=24
Alarm_Decode[7]=32

Actual_Max_Alarm_Len

(Unsighed8)

Actual| Max_Alarm_Len contains the actual maximum length of an Alarm.

Range| 4,64

Alarm_Count
(Unsigned8)

This counter contains the number of alarms which have actually been sent by the Slave. The
counter is only used in the sequence mode.

Range: 0..32

Waiting_For_Alarm_Ack
(Boolean)

This variable shows, whether the Alarm State Machine is actually waiting for the confirmation
of any alarm acknowledge (True) or not (False).
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Alarm_Ack_FIFO

The Alarm_Ack_FIFO is used to store the Alarm_Ack which are still to be sent. Each element
of this alarm acknowledge FIFO has 3 Unsigned8 entries: Alarm_Type, Slot_ Number and
Seq_Nr. The FIFO shall be able to hold up to 32 respectively Bus_Para.Alarm_Max entries.

Alarm_Ack_FIFO_Filled
(Boolean)

This variable indicates whether the Alarm_Ack_FIFO contains at least one entry (True) or it is
empty (False). The value of the variable is adapted with each access to the FIFO.

Act_Alarm_PDU
(Octet-Siring)

The stfucture Act_Alarm_PDU is temporarily used to store one Alarm while being evaluated.

Stored_Alarm_PDU
(Octet{String)

The stfucture Stored_Alarm_PDU is used to store exactly one Alarm-PBDWU. Up to one |Alarm-
PDU dhall be saved locally during waiting for MSAC1M_Alarm_Agk.cnf of the acg¢ording
Seq_Nr, because only one channel for alarm acknowledges exists.

Actuall Enabled_Alarms
(Bitarep[0..7])

This vgriable indicates the type of alarms which are actdally supported by the Master.
Bit|0 = reserved
Bit [1
Bit|2 = Update_Alarm
Bit|3 = Status_Alarm
Bit|4 = Manufacturer_Specific_Alarm

reserved

Bit|5 = Diagnostic_Alarm

Bit|6 = Process_Alarm

Bit|7 = Pull_Plug_Alarm
Functions

Fill_Alarm_State .Table(State)
This fynction sets-each entry of the two dimensional Alarm_State_Table to the given initial
value ¢f State,\Valid parameters for State are idle, w_res, w_req and w_con. The functipn has
no retdrn value.

Reset |Alarm Ack FIFO()
This function resets the FIFO for alarm acknowledges. During this function all entries are
cleared and the variable Alarm_Ack_FIFO_Filled is thereby set to False. The function has no
return value.

Store_To_Alarm_Ack_FIFO(Alarm_Type, Slot_Number, Seq_Nr)

By means of this function one set of the 3 alarm recognition parameters Alarm_Type,
Slot_Number and Seq_Nr is stored from the given parameters into the Alarm_Ack_FIFO. The
function has no return value.

Load_From_Alarm_Ack_FIFO(Alarm_Type, Slot_Number, Seq_Nr)

By means of this function one set of the 3 alarm recognition parameters Alarm_Type,
Slot_ Number and Seq_Nr is read from the Alarm_Ack FIFO and stored into the given
parameters. The function has no return value.

Acls(Alarm_Type)
This function calculates the Alarm_Type related index as return value as follows:
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if (Alarm_Type = 1) return O
if (Alarm_Type = 2) return 1
if (Alarm_Type = 3) return 2
if (Alarm_Type = 4) return 3
if (Alarm_Type = 5) return 4
if (Alarm_Type = 6) return 5

if (Alarm_Type >= 32) && (Alarm_Type <= 126) return 6

Macros
ALARM_ENABLED

(

((A
&&
11 (
11 (
11 (
&&
Il (
Il (
)

9.8.3

Table 98 contains the complete description of thes MSAL1M state machine.

arm_Type=3 OR Alarm_Type=4)
Actual_Enabled_Alarms[7]=TRUE)

Alarm_Type=2) && Actual_Enabled_Alarms[6]=TRUE)
Alarm_Type=1) && Actual_Enabled_Alarms[5]=TRUE)
Alarm_Type>=32 && Alarm_Type<=126)
Actual_Enabled_Alarms[4]=TRUE)

Alarm_Type=5) && Actual_Enabled_Alarms[3]=TRUE)
Alarm_Type=6) && Actual_Enabled_Alarms[2]=TRUE)

MSAL1M state table

Table 98. ~-MSAL1M state table

/Alarm_Mode = 0

=>Alarm_Sequence:= False

# Current state Event Next state
| condition
=> action
1 | POWER-ON MSAL1M_Minit_MS1.req(Rem_Add) WSTART
=>MSAl M+ Minit_MS1.cnf(Rem_Add)
2 |POWER-ON MSALNM_Abort.req(Rem_Add) POWER-ON
=¥ignore
3 |POWER-ON MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number, POWER-ON
Seq_Nr)
=>MSAL1M_Alarm_Ack.cnf(-)(Rem_Add, Status:=Not_Initialized)
4 |WYTARF MSAL1M_Start.req(Rem_Add) W-DIA-EVENT

ATarm_Limit= 7
Actual_Enabled_Alarms:= Enabled_Alarms
Actual_Max_Alarm_Len:= Max_Alarm_Len
Fill_Alarm_State_Table(idle)
Reset_Alarm_Ack_FIFO()

Alarm_Count:= 0

Clear Stored_Alarm_PDU
Waiting_For_Alarm_Ack:= False
MSAL1M_Started.ind(Rem_Add, Alarm_Limit)
MSAL1M_Start.cnf(Rem_Add)
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Current state

Event
| condition
=> action

Next st

ate

WSTART

MSAL1M_Start.req(Rem_Add)
/Alarm_Mode <> 0

=>Alarm_Sequence:= True

Alarm_Limit:=

min(Bus_Para.Alarm_Max, Alarm_Decode[Alarm_Mode])
Actual_Enabled_Alarms:= Enabled_Alarms
Actual_Max_Alarm_Len:= Max_Alarm_Len
Fill_Alarm_State_Table(idle)
Reset_Alarm_Ack_FIFO()

Alarm_Count:= 0

Clear Stored_Alarm_PDU

W-DIA-EVENT

Waiting_For_Alarm_AcKk.= False
MSAL1M_Started.ind(Rem_Add, Alarm_Limit)
MSAL1M_Start.cnf(Rem_Add)

WYTART

MSAL1M_Stop.req(Rem_Add)
=>MSAL1M_Fault.ind

POWER-ON

WSYTART

MSAL1M_Change_Diag.req(Rem_Add, Diag_Block)
=>MSAL1M_Fault.ind

WSTART

WSYTART

MSAL1M_Abort.req(Rem_Add)
=>ignore

WSTART

WYTART

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slotf Number,
Seq_Nr)
=>MSAL1M_Alarm_Ack.cnf(-)(Rem_Add, Status:=Not_Started)

WSTART

10

WYTART

MSAC1M_Alarm_Ack.cnf(+)(Rem_Add, Slot -Ndmber, Alarm_Type,
Seq_Nr)
=>MSAL1M_Fault.ind

POWER-ON

11

W-DIA-EVENT

MSAL1M_Minit_MS1.req(Rem_Add)
=>MSALTM_Fault.ind

POWER-ON

12

W-DIA-EVENT

MSAL1M_Abort.req(Rem_Add)
=>MSAL1M_Abort.ind(Rem_Add)

WSTART

13

W-DIA-EVENT

MSAL1M_Start.req(Rem \Add)
=>MSAL1M_Fault.ind

POWER-ON

14

W-DIA-EVENT

MSAL1M_Stop.req(Rem_Add)
=>MSAL1M_Stopped.ind(Rem_Add)
MSAL1M_Stop,enf(Rem_Add)

WSTART

15

W-DIA-EVENT

MSAL1M_Change_Diag.req(Rem_Add, Diag_Block)
=>Act SAlarm_PDU:= Alarm-PDU

CHK-DIA-AL

ARM

16

W-DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,
Seq’ Nr)

/ALARM_ENABLED(Alarm_Type) = False
=>MSAL1M_Alarm_Ack.cnf(-)(Rem_Add, Status:=Not_Enabled)

W-DIA-EVE

17

W-DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,
Seq_Nr)

/ALARM_ENABLED(Alarm_Type) = True &&

Alarm_State Table[Acls(Alarm Type), Seq Nr] <> w_res

W-DIA-EVE

=>MSAL1M_Alarm_Ack.cnf(-)(Rem_Add,
Status:=Alarm_Not_Pending)

18

W-DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,
Seq_Nr)

/ALARM_ENABLED(Alarm_Type) = True && Alarm_Sequence =
False &&

Alarm_State_Table[Acls(Alarm_Type), Seq_Nr] = w_res &&
Waiting_For_Alarm_Ack = False
=>Alarm_State_Table[Acls(Alarm_Type), Seq_Nr]:= w_con
Waiting_For_Alarm_Ack:= True
MSAC1M_Alarm_Ack.req(Rem_Add, Slot_Number, Alarm_Type,
Seq_Nr)

W-DIA-EVENT
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Current state

Event
| condition
=> action

Next state

19

W-DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,
Seq_Nr)

/ALARM_ENABLED(Alarm-PDU.Alarm_Type) = True &&
Alarm_Sequence = False &&
Alarm_State_Table[Acls(Alarm_Type), Seq_Nr] = w_res &&
Waiting_For_Alarm_Ack = True
=>Alarm_State_Table[Acls(Alarm_Type), Seq_Nr]:= w_req
Store_To_Alarm_Ack_FIFO(Alarm_Type, Slot_Number, Seq_Nr)

W-DIA-EVENT

20

W-DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,

W-DIA-EVENT

\JUL‘_I‘!I)

/ALARM_ENABLED(Alarm_Type) = True && Alarm_Sequence = True
&&

Alarm_State_Table[Acls(Alarm_Type), Seq_Nr] = w_res &&
Waiting_For_Alarm_Ack = False
=>Alarm_State_Table[Acls(Alarm_Type), Seq_Nr]:= w_con
Alarm_Count:= Alarm_Count-1

Waiting_For_Alarm_Ack:= True

MSAC1M_Alarm_Ack.req(Rem_Add, Slot_Number, Alarm_Type,
Seq_Nr)

21

z

DIA-EVENT

MSAL1M_Alarm_Ack.req(Rem_Add, Alarm_Type, Slot_Number,
Seq_Nr)

/ALARM_ENABLED(Alarm_Type) = True && Alarm_Sgguence = True
&&

Alarm_State_Table[Acls(Alarm_Type), Seq_Nr} ='w _res &&
Waiting_For_Alarm_Ack = True
=>Alarm_State_Table[Acls(Alarm_Type), Seq/Nr]:= w_req
Store_To_Alarm_Ack_FIFO(Alarm_Type, Slot_Number, Seq_Nr)

W-DIA-EVENT

22

z

DIA-EVENT

MSAC1M_Alarm_Ack.cnf(+)(Rem_Add, Slot_Number, Alarm_Type,
Seq_Nr)

/Waiting_For_Alarm_Ack = False

=>MSAL1M_Fault.ind

POWER-ON

23

z

DIA-EVENT

MSAC1M_Alarm_Ack.cnf(+)(Rem_Add, Slot_Number, Alarm_Type,
Seq_Nr)

/Waiting_For_Alarm_Ack = True &&
Alarm_State_Table[Acls(Alarm_Type), Seq_Nr] <> w_con
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

24

W-DIA-EVENT

MSACIM\Alarm_Ack.cnf(+)(Rem_Add, Slot_Number, Alarm_Type,
SeqNr)

/Waiting_For_Alarm_Ack = True &&
Alarm_State_Table[Acls(Alarm_Type), Seq_Nr] = w_con
s>Alarm_State_Table[Acls(Alarm_Type), Seq_Nr]:= idle
Waiting_For_Alarm_Ack:= False
MSAL1M_Alarm_Ack.cnf(+)(Rem_Add, Slot_Number, Alarm_Type,
Seq_Nr)

SEND-NEXT
ALARM

25

CHK-DIA-ALARM

/Act_Alarm_PDU not present

W-DIA-EVENT

=>fgnore

26

CHK-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = False
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

27

CHK-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence = False &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_res/w_req
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART
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Current state

Event
| condition
=> action

Next state

28

CHK-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence = False &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_con &&

Stored_Alarm_PDU present
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

29

CHK-DIA-ALARM

W-DIA-EVENT

II'\\.:I._I'\IGIIII_I |~ Aw HIUOUIII. XX
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence = False &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = idle
=>Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr]:= w_res
MSAL1M_Alarm_Notification.ind(Rem_Add,
Alarm_Type:=Act_Alarm_PDU.Alarm_Type,
Slot_Number:=Act_Alarm_PDU.Slot_Number,
Seq_Nr:=Act_Alarm_PDU.Seq_Nr,
Alarm_Specifier:=Act_Alarm_PDU.Alarm_Specifier,
Add_Ack:=Act_Alarm_PDU.Add_Ack,
Alarm_Data:=Act_Alarm_PDU.Diagnostic_User_Data)

30

CH

K-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm~Type) = True &&
Alarm_Sequence = False &&
Alarm_State_Table[Acls(Act_Alarm_PDW.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_con &&

Stored_Alarm_PDU not present

=>Stored_Alarm_PDU:= Act_Alatm_PDU

W-DIA-EVENT

31

CH

K-DIA-ALARM

/Act_Alarm_PDU present:&&

ALARM_ENABLED(ACt) Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence.5 True && Alarm_Count >= Alarm_Limit
=>MSAL1M_Abafrt,ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

32

CH

K-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarmi”Sequence = True && Alarm_Count < Alarm_Limit &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_res/w_req
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

33

CH

K-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act _Alarm_PDU.Alarm_Type) = True &&

W-DIA-EVENT

Alarm_Sequence = True && Alarm_Count < Alarm_Limit &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = idle
=>Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr]:= w_res

Alarm_Count:= Alarm_Count+1
MSAL1M_Alarm_Ack.ind(Rem_Add,
Alarm_Type:=Act_Alarm_PDU.Alarm_Type,
Slot_Number:=Act_Alarm_PDU.Slot_Number,
Seq_Nr:=Act_Alarm_PDU.Seq_Nr,
Alarm_Specifier:=Act_Alarm_PDU.Alarm_Specifier,
Add_Ack:=Act_Alarm_PDU.Add_Ack,
Alarm_Data:=Act_Alarm_PDU.Diagnostic_User_Data)
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Current state

Event
| condition
=> action

Next state

34

CHK-DIA-ALARM

/Act_Alarm_PDU present &&
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence = True && Alarm_Count < Alarm_Limit &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_con &&
Stored_Act_Alarm_PDU present
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

35

CHK-DIA-ALARM

W-DIA-EVENT

II'\\.:I._I'\IGIIII_I |~ Aw HIUOUIII. XX
ALARM_ENABLED(Act_Alarm_PDU.Alarm_Type) = True &&
Alarm_Sequence = True && Alarm_Count < Alarm_Limit &&
Alarm_State_Table[Acls(Act_Alarm_PDU.Alarm_Type),
Act_Alarm_PDU.Seq_Nr] = w_con &&

Stored_Alarm_PDU not present

=>Stored_Alarm_PDU:= Act_Alarm_PDU

Alarm_Count:= Alarm_Count+1

36

SEND-NEXT-
ALARM

/Stored_Alarm_PDU not present
=>ignore

READ-NEXT-ACK

37

SEND-NEXT-
ALARM

/Stored_Alarm_PDU present
=>Alarm_State_Table[Acls(Stored_Alarm_PDU.Alarm_Type),
Stored_Alarm_PDU.Seq_Nr]:= w_res

Clear Stored_Alarm_PDU
MSAL1M_Alarm_Notification.ind(Rem_Add,
Alarm_Type:=Stored_Alarm_PDU.Alarm\Type,
Slot_Number:=Stored_Alarm_PDU.Slet)»Number,
Seq_Nr:=Stored_Alarm_PDU.Seq_Nr,
Alarm_Specifier:=Stored_AlarmRDU.Alarm_Specifier,
Add_Ack:=Stored_Alarm_PDU.Add_Ack,
Alarm_Data:=Stored_Alarm.PDU.Diagnostic_User_Data)

READ-NEXT-ACK

38

READ-NEXT-
ACK

/Alarm_Ack_FIFO_Filled = False
=>ignore

W-DIA-EVENT

39

READ-NEXT-
ACK

/Alarm_Ack (FIFO_Filled = True
=>Load_From_Alarm_Ack_FIFO(New_Alarm_Type,
New_Slot. Number,

New/Seq_Nr)

SEND-NEXT-ACK

40

SEND-NEXT-
ACK

JAlarm_State_Table[Acls(New_Alarm_Type), New_Seq_Nr] <> w_req
=>MSAL1M_Abort.ind(Rem_Add)
MSAL1M_Stopped.ind(Rem_Add)

WSTART

41

SEND-NEXT-
ACK

/Alarm_State_Table[Acls(New_Alarm_Type), New_Seq_Nr] = w_req
=>Alarm_State_Table[Acls(New_Alarm_Type), New_Seq_Nr]:=

W-DIA-EVENT

Alarm_Count:= Alarm_Count-1
Waiting_For_Alarm_Ack:= True
MSAC1M_Alarm_Ack.req(Rem_Add,
Slot_Number:=New_Slot_Number,
Alarm_Type:=New_Alarm_Type, Seq_Nr:=New_Seq_Nr)

42

ANY-STATE

MSAL1M_Reset.req(Rem_Add)
=>MSAL1M_Reset.cnf(Rem_Add)

POWER-ON
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9.9 MSAC1IM
9.9.1 Primitive definitions
9.9.1.1 Primitives exchanged between FSPMM1 and MSAC1M

Table 99 shows the service primitives including their associated parameters issued by the
FSPMM1 and received by the MSAC1M.

Table 99 — Primitives issued by FSPMM1 to MSAC1M

Primitive name Source Associated parameters Functions

Read.req FSPMM1 Rem Add,
Slot Number,
Index,
Length

Write.req FSPMM1 Rem Add,
Slot Number,
Index,
Length,

Data

Alarm Ack.req FSPMM1 Rem Add,
Slot Number,
Alarm Type,
Seq Nr

Table 100 shows the service primitives including their associated parameters issued |by the
MSAC{M and received by the FSPMM1.

Table 100 — Primitives issued by MSAC1M to FSPMM1

Pfimitive name Source Associated parameters Functions
Rejectlind MSAC1M | Rem-Add,
Status
Read.qgnf(+) MSAC1M N} Rem Add,
Length,
Data
Read.qgnf(-) MSAC1M | Rem Add,

Error Decode,
Error Code 1
Error Code 2

Write.qnf(+) MSAC1M | Rem Add,
Length
Write.dnf(-) MSAC1M | Rem Add,

Error Decode,
Error Code 1
Error Code 2

Alarm Ack.cnf(+) MSAC1M |Rem Add,
Slot Number,
Alarm Type,
Seq Nr

Alarm Ack.cnf(-) MSAC1M | Rem_Add,
Slot Number,
Alarm Type,
Seq Nr

9.9.1.2 Primitives exchanged between MSAC1M and MSAL1M

Table 101 shows the service primitives including their associated parameters issued by
MSAL1M and received by the MSAC1M.


https://iecnorm.com/api/?name=57dfef1732a17736765339765295265b

IEC 61158-6-3:2019 © IEC 2019 - 295 -

Table 101 — Primitives issued by MSAL1M to MSAC1M

Primitive name Source Associated parameters Functions
SInit MSAC1.req MSAL1M Rem Add Refer to FAL Service Definition in
IEC 61158-5-3
Reset.req MSAL1M Rem Add
Start.req MSAL1M Rem Add Start MS1-processing
Stop.req MSAL1M Rem Add Stop MS1-processing
Table {o2—shews—the—servce—primitives—ineluding—thei—associated—parameters—issyed by
MSAC1M and received by the MSAL1M.
Table 102 — Primitives issued by MSAC1M to MSAL1M
Pfimitive name Source Associated parameters Functions
Sinit MSAC1.cnf MSAC1M |Rem Add Refer to FAL Service/Definition in
IEC 61158-5-3
Reset.gnf MSAC1M |Rem Add
Start.cpf MSAC1M |Rem Add Start completed
Stop.cpf MSAC1M | Rem Add Stop(completed
Fault.ipd MSAC1M | (none)
Abort.ipd MSAC1M |Rem Add MSAC1 detected an error

9.9.1.3 Parameters of MSAL1M primitives

The pdrameters used with the primitives.'exchanged between the MSAL1M and MSCY{M are
descriped in Table 103.

Table| 103 — Parameter used with primitives exchanged between MSAL1M and MSCY1M

Parameter name Description

Rem Add Thisyparameter conveys the DL address of the assigned DP-slave.

9.9.2 State machine description

The MBACAM State Machine has the three states POWER-ON, CLOSED and OPEN. With the
Init.req from"the FSPMM1, the State Machine is initialized and changes to CLOSED. Thg state
transition—from—CLOSED to QPEN is caused hy the Start reg from-—the Slave-Handler
(MSCY1M). The Slave-Handler is calling this service as soon as the DP-slave has entered the
DATA-EXCH-state. When the DP-slave leaves the DATA-EXCH-state, the Stop.req service is
called and the MSAC1M State Machine changes from OPEN to CLOSED. A Read/_Write
request with an illegal parameter or a parallel service request while the last Read/Write is still
being processed, is rejected to the User with a Reject.ind. An Alarm_Ack.req containing illegal
service parameters or a parallel Alarm_Ack.req while the last Alarm_Ack.req is still being
processed, is causing a state transition to POWER-ON and a Fault.ind to the FSPMM1.

The MSAC1M State Machine takes into account that the Alarm_Ack can be handled either on
the SAP 51 as the Read/Write-service or on SAP 50.

The responses for Read and Write services are monitored by means of C1 Timer.

MSAC1M_Alarm_Ack is handled on the same SAP as MSAC1M_Read/Write.
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If an MSAC1M_Alarm_Ack is requested by the MSAL1M State Machine or a Read/_Write is
requested by the User while no service is being processed, the service request is passed
directly to the DL. If an Alarm_Ack.req is requested and a Read/Write is being processed, the
Alarm_Ack.req is stored and sent as soon as the confirmation of the Read/Write is received.
When a Read/Write.req is requested and an Alarm_Ack is being processed, the Read/Write is
stored and sent as soon as the confirmation of the Alarm_Ack is received.

When recognizing an error while a service request is being processed, the MSAC1M State
Machine

aborts the MSO connection by indicating a Abort.ind to the MSCY 1S,

deletes_an eventually stored service
¥ y

infgrms the User with a Reject.ind in case of an outstanding Read/_Write service, ard
chgnges from state OPEN to CLOSE.

WHhen a Stop.req is requested by the Slave-Handler, the MSAC1M first’ waits [for an
evdntually outstanding DATA-REPLY.cnf. After this the Stop.req will,;be procesged. A
Read/ Write-confirmation is passed to the User and a possibly stared Alarm_AcK.req is
deleted. In case of an Alarm_Ack confirmation, this confirmation is_ignored, and a ppssibly
outstanding Read/_Write is deleted and the User is informed with) a Reject.ind. Aftir that,

the| Stop.cnf is passed to the Slave-Handler and the MSAC1M State Machine ¢

fro

MSAC

When

requested by the User, the service request is passed-directly to the DL.

When
MSAC

walits for the confirmation of the service on the other SAP,

the
MS

infq

chs

When
outstamding DL-DATA-REPLY.cnf. After this the Stop.req will be processed. An outstanding
MSAC
confirmation issignored. Then the Stop.cnf is passed to the Slave-Handler and the M3AC1M
State N

anges
state OPEN to CLOSE.

M_Alarm_Ack is handled on SAP 50

an Alarm_Ack is requested by the MSAL1M State Machine or a Read/_Write sefvice is

recognizing an error while a service request is being processed on the other SAP, the
M State Machine

h aborts the MSCY1M caonnection by indicating a Abort.ind to the Slave-Handler
CY1S,

rms the User with a Reject.ind in case of an outstanding _Read/_Write service, gnd
nges from state OREN to CLOSE.

A Stop.req is requested by the Slave-Handler, the MSAC1M first waits for eventually
M_Read/\MWrite confirmation is passed to the User and an outstanding Alarm_Ack

lachine changes from state OPEN to CLOSE.

Local

Mariables

Go_Abort
(Boolean)

This variable is set TRUE if the Stop.req is in use.

Internal_Abort
(Boolean)

This variable is set TRUE if an error in the Slave response occurs.

Max_Data_Length
(Unsigned8)

This variable defines the maximum size of MS1-PDU for all DP-slaves.
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Alarm_DSAP
(Unsigned8)

This variable contains the DSAP the Alarm_Ack is sent to.

Service_Header
(Unsigned8)

This variable contains the Function_Num of the MS1-Service actually sent to the DSAP 51.

Service_Buffer

(Octet-

String)

This v4d

Alarm|
(Octet

This v4

Src
(Unsig

This va
is poss

Arc
(Unsig

This v4d

Stop_|
(Boole

This v{

Start_
(Boole

This variable is set TRUEwIf the user issues a Read or Write request service primitiv

riable contains a Read or Write Request-PDU if an Alarm_Ack is in use (DSAR+S

| Buffer
String)

riable contains an Alarm_Ack if a Read or Write Request-PDU is inuse (DSAP 5

hed8)
riable contains the number of the actual processed Read{or Write Services (only
ible).
hed8)
riable contains the number of the actual Alarm_Ack Services (only 0 or 1 is poss

Pending
an)

riable is set TRUE if a Stop.cnf.is*pending.

C1_Monitoring
an)

used t
the us

C1_Ti

(Boolegn)

This variable'is set TRUE if the C1 Timer expires. With the next confirmation it is

b distinguish the/first polling from later ones, and to start the C1 Timer for mor
r response.

er_Expired

Oor1

ble)

e. It is
itoring

sed to

abort the<connection if no response is available. It is only relevant if at least one pol|ing for

the response has been 1SsUed.

C1_Timer
Timer with 10 ms base

This timer is used to monitor the response of the DP-slave according the values specified in
the GSD of the DP-slave (stored in the CRL). The function Start C1 Timer starts or restarts
this timer with the value C1_Response_Timeout taken from the appropriate CRL entry. The

functio

n Stop C1 Timer stops the operation no matter of it was running before.
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Macros and Replacements

<REQPARAM>

<
XXX=Read: Slot_Number, Index, Length
XXX=Write: Slot_Number, Index, Length, Data

>

<VALID_SERVICE_FUNCTION_NUM>

<

XIXX=Read: Ox5E
XXX=Write: Ox5F
>

<LOAD_SERVICE_BUFFER>

XIXX=Read: Service_Buffer[1]=0x5E
Service_Buffer[2]=Slot_Number
Service_Buffer[3]=Index
Service_Buffer[4]=Length
XXX=Write: Service_Buffer[1]=0x5F
Service_Buffer[2]=Slot_Number
Service_Buffer[3]=Index
Service_Buffer[4]=Length
Service_Buffer[5..Length+4]=Data

<LOAD_ALARM_BUFFER>
<
Alarm_Buffer[1]=0x5C
Alarm_Buffer[2]=Slot_Number
Alarm Buffer[3]=Alarm_Type
Alarm ,Buffer[4]=Seq_Nr*8

>

IS_VALID_SERVICE_REQ

(
Length < Max_Data_Length

)

IS_VALID_SERVICE_RES_PDU

(
L_sdu[1] = Service_Buffer[1]
&& L _sdu.len >4
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&& (L_sdu[1] <> Ox5E || L_sdu.len > L_sdu[4]+4)
&& Max_Data_Length > L_sdu[4]
)

IS_VALID_SERVICE_NRS_PDU
(
L_sdu[1] = (Service_Buffer[1]+0x80)
&& L_sdu.len = 4
)

IS_ALARM_ACK_PDU
(
L |sdu[2..4] = Alarm_Buffer[2..4]
&& (L_sdu[1] AND 0x7F = (Service_Buffer[1])
&& L_sdu.len = 4

)

<VALID_SERVICE>

n

ervice_Header=0x5E: MSAC1M_Read
ervice_Header=0x5F: MSAC1M_Write

(0))]

<VALIDP_SERVICE_RES_PARAM>
<
Service_Header=0x5E: Length=L_sdu[4],

Data=L_sdu[5..Length#4]

Service_Header=0x5F; Length=L_sdu[4]

<VALIP_SERVICE-NRS_PARAM>

<

Efror \Decode=L_sdu[2],
E:|mr_()ndp_1 =l _sdu3]

Error_Code_ 2=L_ sdu[4],
>
REJECT_VALID_SERVICE

(
if (Stop_Pending=True)
MSAC1M_Reject.ind(Rem_Add, Status=REJ_SE)
else
if.(Go_Abort=True)
MSAC1M_Reject.ind(Rem_Add, Status=REJ_ABORT)
else
if (Src <> 0)
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MSAC1M_Reject.ind(Rem_Add, Status=REJ_PS)
else
if (Length<=Max_Data_Length)

MSAC1M_Reject.ind(Rem_Add, Status=REJ_LE)
else

MSAC1M_Reject.ind(Rem_Add, Status=REJ_IV)

)

CONTINUE_VALID_SERVICE

(
if [Src <> 0 && Alarm_Dsap=51)

$ervice_Header = Service_Buffer[1]
$tart_C1_Monitoring = TRUE
DMPMM1_DATA_REPLY.req(SSAP=51, DSAP=51,

Rem_Add,L_sdu=Service_Buffer, Serv_class=Low)

CONTINUE_ALARM_ACK
(
if [Arc <> 0 && Alarm_Dsap=51)

$ervice_Header = Alarm_Buffer[1]

DMPMM1_DATA_REPLY.req(SSAP=51,{DSAP=51, Rem_Add,

| sdu=Alarm_Buffer, Serv_class=Low)

IS_INVALID_SERVICE_RES
(

(L_status = DL &&

(L_sdu[1]<> Seryice_Header || L_sdu.len<4) &&

(L_sdu[1]<> (Service_Header+0x80) || L_sdu.len<> 4)

]I
L| statis = DS/UE/RS/RDL/NA/RR/LR/DH/RDH

IS_INVALID_ALARM_ACK_RES
(
(L_status = DL &&
(L_sdu[1..4]<> Alarm_Buffer[1..4] || L_sdu.len<> 4)
)
L_status = DS/UE/RS/RDL/NA/RR/LR/DH/RDH

)

CHECK_STOP_PENDING

(
if (Stop_Pending = TRUE)
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MSAC1M_Stop.cnf(Rem_Add)
else
MSAC1M_Abort.ind(Rem_Add)

9.9.3

MSAC1M state table

Table 104 contains the complete description of the MSAC1M state machine.

Table 104 — MSAC1M state table

urrent
state

Event
| condition
=> action

Nekt state

1 |PO
ON

WER-

MSAC1M_Minit_ MSAC1.req(Rem_Add)
=>

MSAC1M_MInit_MSAC1.cnf(Rem_Add)

CLPSED

DSED

MSAC1M_Start.req(Rem_Add )

=>

Alarm_Buffer:= empty

Service_Buffer:= empty

Stop_Pending:= False

Go_Abort:= False

Start_C1_Monitoring:= FALSE
C1_Timer_Expired:= FALSE

Src:=0

Arc:=0

Service_Header:= 0

Max_Data_Length:= Max_Channel_Data_/Length
if (Extra_Alarm_Sap=FALSE) (Alarm_Dsap:=51) ELSE
(Alarm_Dsap:=50)
MSAC1M_Start.cnf(Rem_Add)

OPEN

DSED

MSAC1M_Stop.req(Rem_Add)
=>
MSAC1M_Stop.cnf(Rem_Add)

CLPSED

DSED

MSAC1M_XXX.req(Rém-Add, <REQPARAM>)
=>
MSAC1M_Rejectind(Rem_Add, Status:=REJ_SE)

CLPSED

DSED

MSAC1M_Adarmm_Ack.req(Rem_Add, Slot_Number, Alarm_Type, Seq_Nr)
=>
ignore

CLPSED

DSED

DMBMM1_DATA_REPLY.cnf(SSAP, DSAP, Rem_Add, L_sdu, Serv_class, L_status)
=>
MSAC1M_Fault.ind(Rem_Add)

POWER-
ON

MSAC1M_Start.req(Rem_Add )
=>
MSACAIM _Eault inrl(Dnm_Arlrl)

POWER-
ON

8 |OPEN

MSAC1M_Stop.req(Rem_Add)
/Arc =0 && Src =0
=>

MSAC1M_Stop.cnf(Rem_Add)

CLOSED

9 |OPEN

MSAC1M_Stop.req(Rem_Add)
/Arc <>0 || Src <> 0

=>

Stop_Pending:=True

OPEN
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# Current Event Next state
state | condition
=> action
10 |OPEN MSAC1M_XXX.req(Rem_Add, <REQPARAM>) OPEN
/Src = 0 && Stop_Pending = False && Go_Abort = False &&
IS_VALID_SERVICE_REQ && (Arc = 0 || Alarm_Dsap <> 51)
=>
Service_Header:= <VALID_SERVICE_FUNCTION_NUM>
Src:= Src+1
Start_C1_Monitoring:=TRUE
<LOAD_SERVICE_BUFFER>
DMPMM1_DATA_REPLY.req(SSAP:=51, DSAP:=51, Rem_Add,
L_sdu:=Service_Buffer, Serv_class:=Low)
11 | OPEN MSACHIDOOCretRem—Add—<REQPARAN>) SREN
/Src = 0 && Stop_Pending = False && Go_Abort = False &&
IS_VALID_SERVICE_REQ && Arc <> 0 && Alarm_Dsap = 51
=>
Src:= Src+1
<LOAD_SERVICE_BUFFER>
12 |OPE MSAC1M_XXX.req(Rem_Add, <REQPARAM>) OPEEN
/Src <> 0 || Stop_Pending = True || Go_Abort = True ||
NOT (IS_VALID_SERVICE_REQ)
=>
REJECT_VALID_SERVICE
13 | OPE MSAC1M_Alarm_Ack.req(Rem_Add, Slot_Number, Alarm_TYypge, Seq_Nr) OPEEN
/Arc = 0 && Stop_Pending = False && Go_Abort = False &&
Alarm_Dsap <> 51
=>
Arc:= Arc+1
<LOAD_ALARM_BUFFER>
DMPMM1_DATA_REPLY.req(SSAP:=51, DSAP;=Alarm_Dsap, Rem_Add,
L_sdu:=Alarm_Buffer, Serv_class:=Low))
14 | OPE MSAC1M_Alarm_Ack.req(Rem_Add, Slot<Number, Alarm_Type, Seq_Nr) OPEN
/Arc = 0 && Stop_Pending = False &&<Go_Abort = False &&
Src = 0 && Alarm_Dsap = 51
=>
Arc:= Arc+1
DMPMM1_DATA_REPLY.reg(SSAP:=51, DSAP:=Alarm_Dsap, Rem_Add,
L_sdu:=Alarm_Buffer, Serv_class:=Low))
15 | OPE MSAC1M_Alarm_Ack:req(Rem_Add, Slot_Number, Alarm_Type, Seq_Nr) OPEEN
/Arc = 0 && Stop_Rending = False && Go_Abort = False &&
Src <> 0 && Alarm_Dsap = 51
=>
Arc:= Arc+1
<LOAD_ALARM_BUFFER>
16 | OPE MSACIM: Alarm_Ack.req(Rem_Add, Slot_Number, Alarm_Type, Seq_Nr) OPEEN
/Arc=0.&& (Stop_Pending = True || Go_Abort = True)
=>
ignore
17 | OPE MSAC1M_Alarm_Ack.req(Rem_Add, Slot_Number, Alarm_Type, Seq_Nr) POWER-
/Arc <> 0 ON
DMPMM1_Fault.ind(Rem_Add, Status:=MSAC1_Fault)
18 |OPEN DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, OPEN

Serv_class=LOW, L_status)

/L_status = DL && IS_VALID_SERVICE_RES_PDU && Src <> 0 &&

L_sdu[1] = Service_Header && Stop_Pending = False &&

Go_Abort = False

=>

Stop C1 Timer()

C1_Timer_Expired:= FALSE

Src:=0

CONTINUE_ALARM_ACK

MSAC1_<VALID_SERVICE>.cnf(+)( Rem_Add, <VALID_SERVICE_RES_PARAM>)
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# Current Event Next state
state | condition
=> action
19 |OPEN DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, CLOSED
Serv_class=LOW, L_status)
/L_status = DL && IS_VALID_SERVICE_RES_PDU && Src <> 0 &&
L_sdu[1] = Service_Header && Stop_Pending = True &&
(Arc=0 || Alarm_Dsap=51)
=>
Stop C1 Timer()
C1_Timer_Expired:= FALSE
Src:=0
Arc:=0
MSAC1_<VALID_SERVICE>.cnf(+)( Rem_Add, <VALID_SERVICE_RES_PARAM>)
MSATTM_Stop.cni(Rem_Add)
20 |OPE DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, OPEN
Serv_class=LOW, L_status)
/L_status = DL && IS_VALID_SERVICE_RES_PDU && Src <> 0 &&
L_sdu[1] = Service_Header && Stop_Pending = True &&
Arc <> 0 && Alarm_Dsap <> 51
=>
Stop C1 Timer()
C1_Timer_Expired:= FALSE
Src:=0
MSAC1_<VALID_SERVICE>.cnf(+)( Rem_Add, <VALID_SERV/CE__RES_PARAM>)
21 |OPE DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, CLPSED
Serv_class=LOW, L_status)
/L_status = DL && IS_VALID_SERVICE_RES_PDU && Sr¢ <> 0 &&
L_sdu[1] = Service_Header && Stop_Pending = False&&
Go_Abort = True
=>
Stop C1 Timer()
C1_Timer_Expired:= FALSE
Src:=0
MSAC1_<VALID_SERVICE>.cnf(+)( Rem."Add, <VALID_SERVICE_RES_PARAM>)
MSAC1M_Abort.ind(Rem_Add)
22 |OPE DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, OPEN
Serv_class=LOW, L_status)
/L_status = DL && IS_VALID_SERVICE_NRS_PDU && Src <> 0 &&
L_sdu[1] = (Service_Header+¥0x80) && Stop_Pending = False &&
Go_Abort = False
=>
Stop C1 Timer()
C1_Timer_Expired:= FALSE
Src:=0
CONTINUE_ALARM_ACK
MSAC1_<VALID_SERVICE>.cnf(-)( Rem_Add, <VALID_SERVICE_NRS_PARAM>)
23 |OPE DMRMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, CLPSED
Sery “ctlass=LOW, L_status)
/L status = DL && IS_VALID_SERVICE_NRS_PDU && Src <> 0 &&
I sdu[1] = (Service_Header+0x80) && Stop_Pending = True &&
(Arc=0 || Alarm_Dsap=51)
=>
Stan C4 Timaor()
TP roTy
C1_Timer_Expired:= FALSE
Src:=0
Arc:=0
MSAC1_<VALID_SERVICE>.cnf(-)( Rem_Add, <VALID_SERVICE_NRS_PARAM>)
MSAC1M_Stop.cnf(Rem_Add)
24 |OPEN DMPMM1_DATA_REPLY.cnf(SSAP=51, DSAP=51, Rem_Add, L_sdu, OPEN

Serv_class=LOW, L_status)

/L_status = DL && IS_VALID_SERVICE_NRS_PDU && Src <> 0 &&

L_sdu[1] = (Service_Header+0x80) && Stop_Pending = True &&

Arc <> 0 && Alarm_Dsap <> 51

=>

Stop C1 Timer()

C1_Timer_Expired:= FALSE

Src:=0

MSAC1_<VALID_SERVICE>.cnf(-)( Rem_Add, <VALID_SERVICE_NRS_PARAM>)
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