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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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155 INTERNATIONAL ELECTROTECHNICAL COMMISSION

156

157

158 INDUSTRIAL COMMUNICATION NETWORKS -

159 FIELDBUS SPECIFICATIONS -

160

161 Part 5-27: Application layer service definition —

162 Type 27 elements

163

164

165 FOREWORD

166 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
167 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
168 international co-operation on all questions concerning standardization in the electrical and electronic fields. To
169 this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
170 Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
171 Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
172 in the subject dealt with may participate in this preparatory work. International, governmental and non-
173 governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
174 with the International Organization for Standardization (ISO) in accordance with conditions determined by
175 agreement between the two organizations.

176 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
177 consensus of opinion on the relevant subjects since each technical committee has representation from all
178 interested IEC National Committees.

179 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
180 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
181 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
182 misinterpretation by any end user.

183 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
184 transparently to the maximum extent possible in their national and regional publications. Any divergence
185 between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
186 the latter.

187 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
188 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
189 services carried out by independent certification bodies.

190 6) All users should ensure that they have the latest edition of this publication.

191 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
192 members of its technical committees and IEC National Committees for any personal injury, property damage or
193 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
194 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
195 Publications.

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

198 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
199 patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

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

205 NOTE Combinations of protocol types are specified in [EC 61784-1| (all parts) and |EC 61784-2 (all parts).

206 IEC 61158-5-27 has been prepared by subcommittee 65C: Industrial networks, of IEC
207 technical committee 65: Industrial-process measurement, control and automation. It is an
208 International Standard.

209
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210  The text of this International Standard is based on the following documents:

Draft Report on voting
65C/XXX/FDIS 65C/XXX/RVD

211
212 Full information on the voting for its approval can be found in the report on voting indicated in
213 the above table.

214 The language used for the development of this International Standard is English.

215 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
216 accordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement,
217 available at www.iec.ch/members_experts/refdocs. The main document types developed by
218 |EC are described in greater detail at www.iec.ch/standardsdev/publications.

219 A list of all parts of the IEC 61158 series, under the general title Industrial communication
220  networks — Fieldbus specifications, can be found on the IEC web site.

221 The committee has decided that the contents of this document will remain unchanged until the
222 stability date indicated on the IEC website under webstore.iec.ch in the data related to the
223 specific document. At this date, the document will be

224 e reconfirmed,
225 e withdrawn,
226 e replaced by a revised edition, or

227 e amended.

228

229
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230 INTRODUCTION

231 This document is one of a series produced to facilitate the interconnection of automation
232  system components. It is related to other standards in the set as defined by the “three-layer”

233 fieldbus reference model described in |JEC 61158-1.

234 The application service is provided by the application protocol making use of the services
235 available from the data-link or other immediately lower layer. This standard defines the
236 application service characteristics that fieldbus applications and/or system management may
237 exploit.

238  Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
239 provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thus,
240 the application layer service defined in this standard is a conceptual architectural service,
241 independent of administrative and implementation divisions.

242
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243 INDUSTRIAL COMMUNICATION NETWORKS -
244 FIELDBUS SPECIFICATIONS -

245

246 Part 5-27: Application layer service definition —
247 Type 27 elements

248

249

250

251 1 Scope

252 1.1 General

253  The fieldbus application layer (FAL) provides user programs with a means to access the
254 fieldbus communication environment. In this respect, the FAL can be viewed as a “window
255 between corresponding application programs.”

256 This part of IEC 61158 provides common elements for basic time-critical and non-time-critical
257 messaging communications between application programs in an automation environment and
258 material specific to Type 27 fieldbus. The term “time-critical” is used to represent the
259 presence of a time-window, within which one or more specified actions are required to be
260 completed with some defined level of certainty. Failure to complete specified actions within
261 the time window risks failure of the applications requesting the actions, with attendant risk to
262 equipment, plant and possibly human life.

263 This International Standard defines in an abstract way the externally visible service provided
264 by the different Types of fieldbus Application Layer in terms of

265 a) an abstract model for defining application resources (objects) capable of being
266 manipulated by users via the use of the FAL service,

267 b) the primitive actions and events of the service,

268 c) the parameters associated with each primitive action and event, and the form which they
269 take, and

270 d) the interrelationship between these actions and events, and their valid sequences.
271 The purpose of this International Standard is to define the services provided to

272 a) the FAL user at the boundary between the user and the Application Layer of the Fieldbus
273 Reference Model, and

274 b) Systems Management at the boundary between the Application Layer and Systems
275 Management of the Fieldbus Reference Model.

276  This International Standard specifies the structure and services of the IEC fieldbus
277 Application Layer, in conformance with the OSI Basic Reference Model (ISO/IEC 7498-1) and
278  the OSI Application Layer Structure (ISO/IEC 9545).

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

285 Although these services specify, from the perspective of applications, how request and
286 responses are issued and delivered, they do not include a specification of what the requesting
287 and responding applications are to do with them. That is, the behavioral aspects of the
288 applications are not specified; only a definition of what requests and responseamments
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289 send/receive is specified. This permits greater flexibility to the FAL users in standardizing
290 such object behavior. In addition to these services, some supporting services are also defined
291 in this International Standard to provide access to the FAL to control certain aspects of its
292 operation.

293 1.2 Specifications

294  The principal objective of this standard is to specify the characteristics of conceptual
295 application layer services suitable for time-critical communications, and thus supplement the
296 OSI Basic Reference Model in guiding the development of application layer protocols for time-
297 critical communications.

298 A secondary objective is to provide migration paths from previously-existing industrial
299 communications protocols. It is this latter objective which gives rise to the diversity of services

300 standardized as the various Types of IEC 61158, and the corresponding protocols
301 standardized in subparts of |JEC 61158-6.

302 This specification may be used as the basis for formal Application Programming-Interfaces.
303 Nevertheless, it is not a formal programming interface, and any such interface will need to
304 address implementation issues not covered by this specification, including

305 a) the sizes and octet ordering of various multi-octet service parameters, and
306 b) the correlation of paired request and confirm, or indication and response, primitives.

307 1.3 Conformance

308 This standard does not specify individual implementations or products, nor do they constrain
309 the implementations of application layer entities within industrial automation systems.

310 There is no conformance of equipment to this application layer service definition standard.
311 Instead, conformance is achieved through implementation of conforming application layer
312 protocols that fulfil any given Type of application layer services as defined in this document.

313 2 Normative references

314  The following documents are referred to in the text in such a way that some or all of their
315  content constitutes requirements of this document. For dated references, only the edition
316  cited applies. For undated references, the latest edition of the referenced document (including
317 any amendments) applies.

318 NOTE All parts of the IEC 61158 series, as well as |EC 61784-1 (all parts) and |EC 61784-3 (all parts) are
319 maintained simultaneously. Cross -references to these documents within the text therefore refer to the editions as
320 dated in this list of normative references.

321 EC 61158-1:— ', Industrial communication networks — Fieldbus specifications — Part 1:
322 Overview and guidance for the IEC 61158 and IEC 61784 series

323 IEC 61158-6-27:— 2, Industrial communication networks — Fieldbus specifications —
324 Part 6-27: Application layer protocol specification — Type 27 elements

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

1 Under preparation. Stage at the time of publication: IEC/CDV 61158-1:2021.
2 Under preparation. Stage at the time of publication: IEC/CDV 61158-6-27:2021.
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327 ISO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1):
328 Specification of basic notation

329 ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
330 Structure

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

333 3 Terms, definitions, symbols, abbreviations, and conventions

334 For the purposes of this document, the following terms, definitions, symbols, abbreviations
335 and conventions apply.

336 ISO and IEC maintain terminological databases for use in standardization at the following
337 addresses:

338 e |EC Electropedia: available at http://www.electropedia.org/

339 e |ISO Online browsing platform: available at http://www.iso.org/obp
340 3.1 Referenced terms and definitions
341 3.1.1 ISO/IEC 7498-1 terms

342 For the purposes of this document, the following terms as defined in ISO/IEC 7498-1 apply:

343 a) abstract syntax;

344 b) application-entity;

345 c) application process;

346 d) application protocol data unit;
347 e) application-process-invocation;

348 f) (N)-facility;

349  g) (N)-function;

350 h) correspondent-(N)-entities;
351 i) presentation context;

352 j) real system;

353 k) transfer syntax.

334  3.1.2 ISO/IEC 9545 terms

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

356 a) application-association;

357 b) application-context;

358 c) application-entity-invocation;
359 d) application-entity-type;

360 e) application-service-element.

361 3.1.3 ISO/IEC 8824-1 terms
362 For the purposes of this document, the following terms as defined in ISO/IEC 8824-1 apply:

363 a) object identifier.
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364 3.1.4 Terms and definitions from ISO/IEC 10731
365 For the purposes of this document, the following terms as defined in ISO/IEC 10731 apply:

366 a) OSl-service-primitive; primitive;
367 b) OSl-service-provider; provider;
368 ¢) OSl-service-user; user.

369 3.2 Additional terms and definitions

370 For the purposes of this document, the following terms and definitions apply.

371 3.21

372 alarm

373 field device status to tell that the device has detected a fatal problem to be solved and cannot
374 continue normal working, through the field device control (FDC) service of the Type 27
375  fieldbus

376 Note 1 to entry: Any alarm statuses are latched and need some operation to be cleared them.

377 Note 2 to entry: Alarms may be classified into three groups; communication alarms, illegal-command-related ones,
378 and application specific ones. But concrete definitions are dependent on implementation of each field devices.

379 3.2.2

380 application process object
381 network representation of a specific aspect of an application process (AP), which is modelled
382 as a network accessible object contained within an AP or within another APO

383 Note 1 to entry: Details are given in |EC 61158-1, 9.3.4.

384 3.2.3

385 application process context

386 AP context

387  shared knowledge or a common set of rules, governing communication of FAL application
388 entities (AEs) and describing the permissible collective communications behavior between the
389  AEs that are party to a specific set of application relationships (ARs)

390 Note 1 to entry: Data within AP context can be specified by the user in advance, by the option selected while the
391 user uses a field bus management (FSM) service to read out the facility of peer AP, by the automatic negotiation
392 function that the FSM system handles, and so on. The method that is to be adopted depends on the specification of
393 each implementation.

394 3.24

395 application process type

396 AP type

397  description of a classification of application processes (APs) in terms of a set of capabilities
398  for FAL of the Type 27 fieldbus

399 Note 1 to entry: AP types are classified into three ones, C1 master AP, C2 master AP and slave AP, by their
400 application roles in the fieldbus network, see 6.2.

401 3.2.5

402 async command

403 type of a command application protocol data unit (APDU) of the FDC service of the Type 27
404  FAL, which can be issued any time after the previous transaction without consideration of
405  synchronization with the communication cycle

406 Note 1 to entry: Definitions, which command should be async one or not, are dependent on an application. They
407 may be provided as a registered set of commands and responses or a device profiles (see IEC 61158-6-27, 4.4
408 and Annex A).
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409  3.2.6

410  asynchronous communication

411 state or a way of communication for the FDC service of the Type 27 FAL, in which a command
412 can be issued any time after the previous transaction without consideration of synchronization
413 with the communication cycle

414 Note 1 to entry: In this state, sync commands cannot be issued, but async commands can.

415  3.2.7
416 attribute
417 information or parameter contained in variable portions of an object

418 Note 1 to entry: Typically, they provide status information or govern the operation of an object. Attributes may
419 also affect the behaviour of an object.
420 3.2.8

421 C1 master
422 AP type that has master facilities for the FDC service of the Type 27 FAL, or the device
423 implementing that AP type

424 Note 1 to entry: Only one C1 master exists in a network of the Type 27 fieldbus

425  3.2.9

426  C2 master

427 AP type that has only monitor facilities for the FDC service but requester facilities for
428  message (MSG) service of the Type 27 FAL, or the device implementing that AP type

429 Note 1 to entry: Less than two C2 masters can exist in a network of the Type 27 fieldbus

430  3.2.10

431 command

432 PDU issued by a requester or a master to make a responder or a slave execute some
433 functions

434 3.2.11

435 communication
436 transfer

437 transmission

438 — communication: process to exchange information in a formal manner between two or
439 more devices, users, APs or entities

440 — transfer: process to convey a PDU from a sender to a receiver

441 — transmission: process to send out and propagate electrical sighals or encoded data

442  3.2.12

443  communication cycle
444 period of repetitive activities synchronized with the transmission cycle while the connection
445  establishing for the FDC protocol of the Type 27 FAL

446 Note 1 to entry: Communication cycle may synchronize with a cycle multiplying the transmission cycle by a
447 specified scaling factor.
448 3.2.13

449 connection
450 context or logical binding under specific conditions for the FDC protocol between a master
451 object and a slave object for the Type 27 FAL

452 3.2.14
453 cyclic
454 repetitive in a regular manner
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455  3.2.15

456  cyclic communication

457 transmission mode in which request PDUs and response PDUs are exchanged repetitively in
458 the scheduled time slots synchronized with a transmission cycle for the lower layer protocol of
459  the Type 27 fieldbus

460 Note 1 to entry: In the AL, the communication cycle arises from the transmission cycle in this mode.

461 3.2.16

462 cycle scale counter

463  counter to generate a communication cycle by means of scaling a primary cycle or a
464  transmission cycle

465  3.2.17

466 device ID

467 part of “device information” to identify the device for a specific product type or model of the
468  Type 27 fieldbus

469  3.2.18

470  device information

471 formatted and device-embedded information to characterize a device, which mainly consists
472  of data for device model identification and device-profile specific parameters for the Type 27
473 fieldbus

474 3.2.19

475  device profile

476 collection of device model-common information and functionality providing consistency
477 between different device models among the same kind of devices

478  3.2.20

479  dual transfer

480  transfer mode for the FDC protocol of the Type 27 FAL, in which a sender sends a same PDU
481 twice a transaction and a receiver uses them to detect and recover a communication error
482 such as data-corruption or data-loss in cyclic communication mode

483  3.2.21

484  event driven communication

485 transmission mode for the lower layer protocol of the Type 27 fieldbus in which a transaction
486 of command-response-exchanging arises as user’s demands

487 Note 1 to entry: Both the transmission cycle and the communication cycle don’t arise in this mode.
488  3.2.22
489 error

490 abnormal condition or malfunction for communication or any other activities

491 3.2.23

492  field device control service

493 FDC service

494  time-critical communication service that handles a fixed length command data to control a

495  field device and the corresponding feedback response data in a severe restriction on delay or
496  jitter for the communication timing for the Type 27 FAL

497  3.2.24

498 field device control protocol

499 time-critical communication protocol that handles a fixed length command data to control a
500 field device and the corresponding feedback response data in a severe restriction on delay or
501 jitter for the communication timing for the Type 27 FAL
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502  3.2.25

503 master

504  class or its instance object of FDC application service element (ASE) who plays a role of a
505 command requester for the Type 27 FAL

506 3.2.26

507 message service

508 MSG service

509 communication service that handles the variable length data and not required a severe
510 restriction on response time

511 3.2.27

512 monitor

513  class or its instance object of FDC ASE who plays a role of a watcher or subscriber of
514 commands and response between other communication nodes for the Type 27 FAL

515  3.2.28

516 monitor slave

517  variant of slave AP type who has both slave class and monitor class for FDC ASE of the Type
518 27 FAL

519  3.2.29

520 network clock

521 synchronized and periodically running counter that each node in a same network have, which
522 becomes an oscillation source of the transmission cycle

523  3.2.30
524 protocol machine
525 state machine that realizes the protocol as the main function of the entity in each layer

526  3.2.31

527 requester

528 class or its instance object of MSG ASE who plays a role of a command requester or sender
529  for the Type 27 FAL

530 3.2.32

531 responder

532 class or its instance object of MSG ASE who plays a role of a command responder or receiver
533  for the Type 27 FAL

534  3.2.33

535 response

536 PDU issued by a responder or a slave to inform a result or some status for the received
537 command to a requester or a master

538  3.2.34
539 service
540 operation or process that an object performs upon request from another object

541 3.2.35

542  single transfer

543 normal transfer mode for the FDC protocol of the Type 27 FAL in which a sender sends a
544 same PDU once a transaction

545  3.2.36
546 slave AP
547 AP type that has slave facilities for the FDC service of the Type 27 FAL, or the device

548  implementing that AP type Documents
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549  3.2.37

550  Slave

551 FDC slave

552 class or its instance object of FDC ASE who plays a role of a responder for the Type 27 FAL

553  3.2.38

554 state machine

555 logical automatic machine or automaton that has a finite number of states and handles state
556 transition fired by an event as a trigger

557  3.2.39

558 sync command

559  type of command or APDU of the FDC service of the Type 27 FAL, which is issued at the
560 synchronized timing with every communication cycle

561 Note 1 to entry: Definitions which command should be sync one or not are dependent on an application. They may
562 be provided as a registered set of commands and responses or a device profiles (see IEC 61158-6-27, 4.4 and
563 Annex A).

564  3.2.40

565 synchronous communication

566  state or a way of communication for the FDC service of the Type 27 FAL, in which a command
567 is issued at the synchronized timing with every communication cycle

568 Note 1 to entry: In this state, both sync commands and async ones can be issued.

569 Note 2 to entry: In this state, an out-of-synchronization error of APs shall be detected by measures of the
570 watchdog counter.

571 3.2.41

572  transmission cycle
573 period of repetitive activities for the lower layers of the Type 27 fieldbus, which of all the slave
574 devices are synchronized with that of a C1 master device by the lower layer protocol

575  3.2.42

576  transmission mode

577  state or a way of transmission for the lower layer protocol of the Type 27 fieldbus; cyclic mode,
578  event driven mode

579  3.2.43

580 virtual memory space

581 large data block of APOs for the Type 27 FAL which can be read and write with pseudo-
582 memory-addresses to provide consistency between different device models

583 Note 1 to entry: The virtual memory space includes the device information and other vender specific area. See
584 IEC 61158-6-27, Annex B.

585  3.2.44

586 warning

587 field device status to tell that the device has detected a slight or passing problem but still
588  working normally through the field device control (FDC) service of the Type 27 fieldbus

589 Note 1 to entry: Any warning statuses are latched and need to be operated to clear them.
590 Note 2 to entry: Warnings are classified into three groups, communication warnings, illegal-command-related
591 ones, and application specific ones. But concrete definitions are dependent on implementation of each field

592 devices.
593 3.3 Abbreviations and symbols

594 For the purposes of this document, the following abbreviations and symbols apply.
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AL

A-, AL-
AP

APDU
API

APO

APC

APC SM
AR

AR ASE
AREP
ARPM
ARPM-FDCM
ARPM-FDCMN
ARPM-FDCS
ARPM-MSG
ASCII
ASDU
ASE
ASN.1
Cnf

CTC

DL

DL-

DLL

DLM
DLMS
DLPDU
DLSAP
DLSDU
DMPM
E2PROM
FAL

FCS
FDC-
FDC ASE
FDCPM
FDCPM-M
FDCPM-MN
FDCPM-S
FIFO
FSPM
FSM-
FSM ASE
FSMS
FSMUL
HMI

1/0

ID

IDL

Ind

LME

Lsb

Msb

MSG

17 -

Application Layer

Application layer (as a prefix)

Application Process

Application Protocol Data Unit

Application Process Invocation

Application Process Object

Application Process Context (as prefix of a protocol for Type 27 fieldbus)
Application Process Context State Machine (for Type 27 fieldbus)
Application Relationship

Application Relationship Application Service Element

Application Relationship End Point

Application Relationship Protocol Machine (for Type 27 fieldbus)
ARPM for Field Device Control service Master (for Type 27 fieldbus)
ARPM for Field Device Control service Monitor (for Type 27 fieldbus)
ARPM for Filed Device Control service Slave (for Type 27 fieldbus)
ARPM for Message service (for Type 27 fieldbus)

American Standard code for Information Interchange

Application Service Data Unit

Application Service Element

Abstract Syntax Notation One

Confirm primitive

Communication Transmission Control

Data-link-layer

(as a prefix) Data Link-

Data Link Layer

Data Link-management

DL-management service

Data Link-Protocol Data Unit

Data Link Service Access Point

DL-service-data-unit

Data Link layer Mapping Protocol Machine

Electrically erasable programmable read only memory

Fieldbus Application Layer

Frame check sequence

Field Device Control (as prefix of a service or a protocol for Type 27 fieldbus)
Field Device Control Application Service Element (for Type 27 fieldbus)
Field Device Control Protocol Machine (for Type 27 fieldbus)

Field Device Control Protocol Machine for Master (for Type 27 fieldbus)
Field Device Control Protocol Machine for Monitor (for Type 27 fieldbus)
Field Device Control Protocol Machine for Slave (for Type 27 fieldbus)
First In First Out

FAL service protocol machine

Fieldbus System Management (as prefix of a service for Type 27 fieldbus)
Fieldbus System Management Application Service Element for Type 27 fieldbus
Fieldbus System management service

Field System Management Underlying Layer

Human-machine Interface

Input/output

Identifier

Interface Definition Language

Indication primitive

Layer Management Entity

Least Significant Bit

Most Significant Bit

Message (as prefix of a service or a protocol for Type 27 fieldbus)
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MSG ASE Message Application Service Element for Type 27 fieldbus
MSGPM Message Protocol Machine for Type 27 fieldbus
MSGPM-RQ MSGPM for Requester for Type 27 fieldbus
MSGPM-RS MSGPM for Responder for Type 27 fieldbus

oSl Open Systems Interconnect

PM Protocol machine

PDU Protocol Data Unit

PhL Ph-layer

QoS Quality of Service

RAM Random access memory

Req Request primitive

Rsp Response primitive

RSP Response PDU for FDC service (for Type 27 fieldbus)
SAP Service Access Point

SDN Send Data with no Acknowledge

SDU Service Data Unit

SM State Machine

SMIB System Management Information Base

UML Unified Modelling Language

595
596 3.4 Conventions

597 3.4.1 Overview

598 The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
599 subclause. Each ASE specification is composed of two parts, its class specification, and its
600 service specification.

601 The class specification defines the attributes of the class. It is assumed that the attributes are
602  accessible from instances of the class using the Object Management ASE services specified
603 in JEC 61158-1|, 9.3. The service specification defines the services provided by the ASE.

604 The service model and service primitives are entirely abstract descriptions; therefore they do
605 not represent specifications for implementation.

606 3.4.2 Conventions for class definitions

607 Class definitions are described using templates. Each template consists of a list of attributes
608  for the class. The general form of the template is shown below:
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FAL ASE: ASE Name

CLASS: Class name

CLASS ID: #

PARENT CLASS: Parent class name

ATTRIBUTES:

1 (o) Key Attribute: numeric identifier

2 (o) Key Attribute: Name

3 (m) Attribute: attribute name (values)

4 (m) Attribute: attribute name (values)

4.1 (s) Attribute: attribute name (values)

4.2 (s) Attribute: attribute name (values)

4.3 (s) Attribute: attribute name (values)

5. (c) Constraint: constraint expression

5.1 (m) Attribute: attribute name (values)

5.2 (0) Attribute: attribute name (values)

6 (m) Attribute: attribute name (values)

6.1 (s) Attribute: attribute name (values)

6.2 (s) Attribute: attribute name (values)

SERVICES:

1 (o) OpsService: service name

2 (c) Constraint: constraint expression

2.1 (o) OpsService: service name

3 (m) MgtService: service name
609
610 a) The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class
611 being specified.
612 b) The "CLASS:" entry is the name of the class being specified. All objects defined using this
613 template will be an instance of this class. The class may be specified by this standard, or
614 by a user of this standard.
615 c¢) The "CLASS ID:" entry is a number that identifies the class being specified. This number
616 is unique within the FAL ASE that will provide the services for this class. When qualified
617 by the identity of its FAL ASE, it unambiguously identifies the class within the scope of the
618 FAL. The value "NULL" indicates that the class cannot be instantiated.
619 d) The "PARENT CLASS:" entry is the name of the parent class for the class being specified.
620 All attributes defined for the parent class and inherited by it are inherited for the class
621 being defined, and therefore do not have to be redefined in the template for this class.
622 NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class
623 TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes

624 defined by this standard.
625 e) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the

626 class.

627 1) Each of the attribute entries contains a line number in column 1, a mandatory (m) /
628 optional (o) / conditional (c) / selector (s) indicator in column 2, an attribute type label
629 in column 3, a name or a conditional expression in column 4, and optionally a list of
630 enumerated values in column 5. In the column following the list of values, the default
631 value for the attribute may be specified.

632 2) Objects are normally identified by a numeric identifier or by an object name, or by both.
633 In the class templates, these key attributes are defined under the key attribute.

634 3) The line number defines the sequence and the level of nesting of the line. Each
635 nesting level is identified by period. Nesting is used to specify

636 i) fields of a structured attribute (4.1, 4.2, 4.3),

637 i) attributes conditional on a constraint statement (5). Attributes may be mandatory
638 (5.1) or optional (5.2) if the constraint is true. Not all optional attributes require
639 constraint statements as does the attribute defined in (5.2), and

640 iii) the selection fields of a choice type attribute (6.1 and 6.2).

641 f) The "SERVICES" label indicates that the following entries are services defined for the
642 class.
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643 1) An (m) in column 2 indicates that the service is mandatory for the class, while an (0)
644 indicates that it is optional. A (c) in this column indicates that the service is conditional.
645 When all services defined for a class are defined as optional, at least one has to be
646 selected when an instance of the class is defined.

647 2) The label "OpsService" designates an operational service (1).

648 3) The label "MgtService" designates a management service (2).

649 4) The line number defines the sequence and the level of nesting of the line. Each
650 nesting level is identified by period. Nesting within the list of services is used to specify
651 services conditional on a constraint statement.

652 3.4.3 Conventions for service definitions
653 3.4.3.1 General

654  This standard uses the descriptive conventions given in ISO/IEC 10731 about services and
655 their primitives.

656 <name of service primitive>::= <service name>-<service-primitive-name>.<primitive-type>,

657 where

658 <primitive-type>::= request | indication | response | confirm;
659 <service-name> identifies ASEs providing this type of FAL services;
660 ;= FSM | EVM | FDC | MSG | AR.

661 3.4.3.2 Service parameters

662 Service primitives are wused to represent service user/service provider interactions
663 (ISO/IEC 10731). They convey parameters which indicate information available in the
664 user/provider interaction. In any particular interface, not all parameters need be explicitly
665 stated.

666 The service specifications of this standard use a tabular format to describe the component
667 parameters of the ASE service primitives. The parameters which apply to each group of
668  service primitives are set out in tables. Each table consists of up to five columns for

669 a) the parameter name,
670 b) request primitive,

671 ¢) indication primitive,

672 d) response primitive, and
673 e) confirm primitive.

674  One parameter (or component of it) is listed in each row of each table. Under the appropriate
675  service primitive columns, a code is used to specify the type of usage of the parameter on the
676 primitive specified in the column:

M The parameter is mandatory
C The parameter is conditional
U The parameter is a user option, and may or need not be provided depending on

dynamic usage of the service user. When not provided, a default value for the
parameter is assumed.

S The parameter is a selected item.
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(blank) The parameter is never present.

677  Some entries are further qualified by items in brackets. These may be

678 — a parameter-specific constraint:

679 “(=)” indicates that the parameter is semantically equivalent to the parameter in the
680 service primitive to its immediate left in the table, and

681 — an indication that some note applies to the entry:

682 “(n)” indicates that the following note "n" contains additional information pertaining to
683 the parameter and its use.

684 3.4.3.3 Service procedures

685  The procedures are defined in terms of

686 — the interactions between application entities through the exchange of fieldbus Application
687 Protocol Data Units, and

688 — the interactions between an application layer service provider and an application layer
689 service user in the same system through the invocation of application layer service
690 primitives.

691 These procedures are applicable to instances of communication between systems that
692 support time-constrained communications services within the FAL.

693 4 Concepts

694 The common concepts and templates used to describe the application layer service in this
695 standard are detailed in IEC 61158-1:2018, Clause 9.

696 5 Data type ASE

697 In the communication Type 27 FAL, Data type ASE complies with |EC 61158-1, Clause 10,
698 and the other protocol-specific data types are not defined in this standard.

699  The data types used in data fields within APDUs are defined in IEC 61158-6-27 along with the
700  abstract syntax and transfer syntax. And other data types for attributes of object or
701 parameters of service primitives in this standard also follow with the definition of
702 IEC 61158-6-27.

703 6 Communication model specifications

704 6.1 Type specific concepts

705 The application layer of the Type 27 fieldbus is modelled based on the concept that is
706  described in JEC 61158-1), Clause 5. The structure is as follows:

707 — the "what" is described by application layer service elements (ASE);

708  — the "how" is described by application layer relationships (AR).

709 In the Type 27 FAL, the communication models consist of five types of ASE and three types of
710  AR.

71 Of course the FAL function to handle ARs is included within the ASE model as AR ASE. This

712 standard mainly describes "what" is performed by AR ASE. The protocol specification that
713 defines "how" the communication is processed on AR is described in |JEC 61158-6.
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714 OSI system management function essentially should be represented as an entity that is
715 independent of each layer management entity (LME) such as ALME and vertically manages
716 all of the layers. In the Type 27, however, it is integrated with the application layer
717 management entity (ALME) to play a role as an ASE or Fieldbus System Management ASE.

718 6.2 Overview

719  The Type 27 FAL models an ASE structure and their roles for the fieldbus system based on a
720 network that consists of multiple devices among two AP types. These are master and slave
721 (see Table 1).

722 To establish a communication system, one or more masters and one or more slaves are
723 required within one network.

724 Furthermore, five kinds of service entities are provided for the FAL user process in the Type
725 27 FAL. Figure 1 shows the ASE models for each AP types.

726 — Field Device Control ASE (FDC ASE);

727 — Message ASE (MSG ASE);

728 — Event Management ASE (EVM ASE);

729 — Fieldbus System Management ASE (FSM ASE);
730 — Application Relationship ASE (AR ASE).

731 Object classes that constitute the execution component of these ASE are instantiated within
732 the sequence of AP context creation during the system boot-up. And then the ASE can
733 execute individual services for users by communicating between corresponding objects of the
734 peer ASEs within the network.

735 Among aforementioned ASEs, there are three ASEs that directly provide the communication
736 function required by FAL user process: FDC ASE provides time critical communication, and
737 MSG ASE can send and receive a user message that consists of large data block with
738 variable length while it does not guarantee the transmission time. FSM ASE can detect the
739 connection nodes by communication processing, implement node-to-node transmission delay
740 measurements, and execute parameter remote settings. This fieldbus type can provide FAL
741 users with four types of communication services with different characteristics by using these
742 three types of ASEs. Also, among these ASEs, FSM ASE contributes to AP context creation
743 and object instantiation within the other ASEs.

744 AR ASE provides an end point of the application relationship (AR) to convey transmission
745  data (APDU) when an object of the other ASE communicates with a corresponding ASE. The
746 service definition of AR ASE is described in 6.4 along with AR model.

747 EVM ASE provides a service to deliver the synchronized and fixed-period signal from the
748 network-clock counter generated by the lower layer. This signal is required as a cycle source
749 for real-time communication by FDC ASE. Furthermore, it manages the timing to start the
750  control domain and the timing of communication functions provided by FDC ASE and MSG
751 ASE.

752 Table 1 — AP type definition
AP type Example device AP Components and objects
master Machine controller, | Specific application user process
Robot controller F FDC ASE (master objects)
Servo drive A MSG ASE (a requester object, a responder object)
L AR ASE (FDCMaster-AR objects,
Message-AR objects) o Documents
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AP type Example device AP Components and objects
EVM ASE (an event manager object)
FSM ASE (an FSM object)
Slave Field devices, Specific application user process
such as F FDC ASE (a slave object, monitor objects?)
- servo drive A MSG ASE (responder objects)
- inverter drive L | AR ASE (an FDCslave-AR object,Message-AR objects)
- 1/0 device EVM ASE (an event manager object)
- encoder device FSM ASE (an FSM object)
- sensor device
753
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755 Figure 1 — FAL ASE model of Type 27

756 6.3 FAL ASEs

757  6.3.1 FSM ASE
758 6.3.1.1 Concepts
759  6.3.1.1.1 General

760 As described in 6.2, the object classes to be supported are defined for each AP type in the
761 Type 27 FAL. The maximum number of objects instantiated from the classes should be
762  defined based on the application function and performance of the device as its product
763 specification.

764 Furthermore, it is required to configure the system by selecting optional function and tuning
765 performance with some parameters for a specific purpose of the application. For example,
766  which object should be activated; which object should be connected to an object in the other
767  device; how long the data length should be, what kind of transmission option should be set,
768 and so on.

769 The network-system-environment operated for specific purpose or a set of configuration data
770 as mentioned above is called as "AP-context" in this standard.

771 A fieldbus system management (FSM) ASE is an ASE that provides services for the AP-
772 context creation, initialization of FAL, disable control, and association management among
773 entities and objects by using communication node address, SAPID, AREP ID and so on.

774 In this communication model, the following conditions shall be met when the device boots up.

775 a) When the device boots up, all the objects of the maximum number specified in the product

776 specification have been instantiated and the default SAPID have been given to those
777 objects within each ASE in FAL.

778 b) When the objects or the entities in each layer are instantiated, their statuses are
779 equivalent to those when <s>-Reset.req has issued.

780 NOTE <s> refers to <service-name> described in 3.4.3.1.

781 6.3.1.1.2 FAL common services for system management

782  In the Type 27 FAL, all of FAL objects except ones in FSM ASE support the common services
783  for system management by the FSM ASE. These services are <s>-Reset, <s>-Open and <s>-
784 Enable.

785 a) <s>-Reset is a service to disable and deactivate the object by reset the state and the

786 attribute values of the object to the initial condition just after boot-up.

787 b) <s>-Open is a service to initialize the state and the attribute values of the object to the
788 specified value during the process for establishing the targeted AP-context.

789 NOTE Even under this condition, the main function of the object is continuously disabled. This is a mechanism of
790 the interlock to prevent unintended malfunction of the system during the initialization process.

791 c) <s>-Enable is a service to enable and activate the main function of the object.

792 Because the parameters passed in each Open and Enable service differ in each ASE, refer to
793 the subclauses of each ASE for the detailed specification of the services.

794 6.3.1.1.3 Service overview

795 FSM ASE provides a set of services to initialize the communication environment. See Table 2.
796 It provides the following services to the FAL user process:
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797 — initialization of each layer or ASE in FAL;
798 — configuring the communication parameter and profile of each layer or ASE.

799  Only one FSM ASE object exists in each communication node.

800 Table 2 — Support list of service for each class of FSM ASE
Service Class Request | indication | response conform

FSM-Reset FieldbusSystemManager M
FSM-SetContext FieldbusSystemManager M M
FSM-GetContext FieldbusSystemManager M M
FSM-GetTopology FieldbusSystemManager U U
FSM-InformTopology FieldbusSystemManager U U
FSM-ChangeAddress FieldbusSystemManager U U
FSM-Start FieldbusSystemManager M M

801 6.3.1.2 FieldbusSystemManager class specifications

802  6.3.1.2.1 FieldbusSystemManager class definition

803 The FSM class definition is shown below.

FAL ASE: Fieldbus System

Management ASE
CLASS: FieldbusSystemManager
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (o) Key Attribute: Numeric ldentifier -- common FAL attribute
2 (o) Key Attribute: Name -- common FAL attribute
3 (o) Attribute: User Description -- common FAL attribute
4 (o) Attribute: Object Revision -- common FAL attribute
4.1 (o) Attribute: Major Revision -- common FAL attribute
4.2 (o) Attribute: Minor Revision -- common FAL attribute
5 (m) Attribute: SAPID
6 (m) Attribute: State -- State# of SM as APCSM
7 (m) Attribute APType
8 (m) Attribute CONTEXT-DATA -- depending on

implementation

SERVICES:
1 (m) MgtService: FSM-Reset
2 (m) OpsService FSM-SetContext
3 (m) OpsService FSM-GetContext
4 (o) OpsService FSM-GetTopology
5 (o) OpsService FSM-InformTopology
6 (o) OpsService FSM-ChangeAddress
7 (m) OpsService FSM-Start

804  6.3.1.2.2 FieldbusSystemManager class attribute definition

805 6.3.1.2.2.1 Numeric Identifier

806 This attribute is one of the common FAL attributes. See |[EC 61158-1, 9.7.

807 6.3.1.2.2.2 Name

808 This attribute is one of the common FAL attributes. See |[EC 61158-1, 9.7.

809 6.3.1.2.2.3 User Description

810 This attribute is one of the common FAL attributes. See |[EC 61158-1, 9.7.

811 6.3.1.2.2.4 Object Revision

Documents
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6.3.1.2.2.5 SAPID

This attribute contains a code that a user specifies and identifies this object to get the service.
It is unique within the system and allocated by system management at the instantiation of the
object.

6.3.1.2.2.6 State

This attribute contains a state number of a state machine APC SM (see IEC 61158-6-27,
Clause 7), which is the main function of this object.

6.3.1.2.2.7 APType
This attribute contains a code of the AP type (see 6.2) the device belongs to,

— 1 : master;
— 2 :slave.

6.3.1.2.2.8 CONTEXT-DATA

This attribute contains a various system configuration data input that are inputted by a user,
configuration information detected in the network directly, system condition at run-time, and
so on. The detailed specification and data structure depend on the implementation.

The configuration of data to be set for this attribute, Communication Data Object (CDO), is as
described below.

CDO consists of the following two types of objects (see Figure 2).

— Node object;
— Module object.
Node object is an object unique (common) to the node such as communication parameter in

the node. Module object is an individual object for module (servo, 1/0, etc.) to be implemented
to the node.

Node Object

#0
Module #1
Object #n
L I-==| Module

Object

Figure 2 - CDO(Communication Data Object)

For a single-axis node, one module object is implemented for the slave. For a node
consolidating multiple axes, module objects for the number of axes to be implemented are
implemented.

CDO is implemented as a resource to set the operation condition such as transmission cycle
with the remote node and to refer to the node state. Access is made by designating the
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address. Some CDOs can handle local objects to be described later. As the common
specification of CDO, the value 0 shall mean unsupported or not set.

Overall structure of CDO is as shown in Table 3.

Table 3 — Overall structure of CDO

CDO Address

Description

‘0000’H to ‘41FF’'H
‘6000’H to ‘9FFF'H

Node object
Module object (0 to 127)

There are node object categories as shown in Table 4.

Table 4 — Node object categories

CDO Address

Category

Access type

‘0000’H to ‘001F'H
‘0020’H to ‘002F'H
‘0030’H to ‘003F’H
‘0040’H to ‘41FF'H

Object inform
Object status

Control

Configuration

ation

R (read only)

R (read only)
R/W (read /write allowed)
R/W (read / write allowed)

There is a module object category as shown in Table 5.

Table 5 — Module object category

CDO Address

Category

Access type

“5000'H to ‘9FFF'H

Configuration

R/W (read /write allowed)

Details of node objects are as shown from Table 6 to Table 9, and details of module objects
are as shown in Table 10. The following tables are described with LSB first.

Table 6 — List of node objects (object information)

Offset Name Size Unit Range Access | Related Implementation
Address Type variable level
Master | Slave
‘0000’H Protocol version Unsigned32 0 M M
‘0004'H Reserve Unsigned8 0 M M
‘0005’H Type Unsigned4 1: Master M M
2: Slave
‘0005’H Sync master Unsigned1 0: Unsupported, R M M
capability 1: Supportable
a)
‘0005’H Reserve Unsigned3 0
‘0006’H Reserve Unsigned8 0
‘0007'H Number of Unsigned8 1to 2 R M M
implementation
ports
‘0008’H Port 0 attribute Unsigned?2 0: Unimplemented, | R M M
1: Implemented,
Other: Not used
‘0008’H Port 1 attribute Unsigned?2 The same as Port | R M M
0 attribute
‘0008’H Port 3 attribute Unsigned2 The same as Port D &u 11 ents
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Offset Name Size Unit Range Access | Related Implementation
Address Type variable level
Master | Slave
0 attribute
‘0009’H Port 4 attribute Unsigned?2 The same as Port R M M
0 attribute
‘000B’H Port 15 attribute Unsigned?2 The same as Port | R M M
0 attribute
‘000C’H local MAC Unsigned48 b) R V(MAC) M M
address
‘0012’H Chip information Unsigned16 Implementation R O O
dependent
‘0014’H transmission Unsigned32 ns 16 250 to R M M
cycle lower limit 80 000 000
‘0018’H transmission Unsigned32 ns 16 250 to R M M
cycle lower limit 80 000 000
‘001C’H Chip ID Unsigned32 ASCII code4 R M M
characters
High-order
3characters:
Chip type
Low-order
1character:
Chip version

M: Mandatory, O: Optional, C: Conditional, Blank: Without implementation

a) When this can be supported, it shall have both the primary and secondary sync master abilities.
b) In accordance with the rules of IEEE802-2001: Clause9.

855 Table 7 — List of node objects (object status)
Offset Name Size Unit Range Access | Related | Implementation
Address Type variable level
Master | Slave
‘0020'H FSMUL status Unsigned8 FSMUL status R V(NdIsts | M M
number )
‘0021’H Reserve Unsigned24 0 M M
to
‘0023'H
‘0024'H Error status Unsigned32 0: No error, R M M
Other than 0: error
detected
‘0028'H Port O status Unsigned?2 0: Not connected, R V(POsts) | M M

1: M-4 supported
device conneced,
2: M4
unsupported
device connected,
3: Reserve

‘0028'H Port 1 status Unsigned?2 The same as Port R V(P1sts) | M M
0 status

‘0028’H Port 3 status Unsigned2 The same as Port R V(P3sts) | M M
0 status

‘0029'H Port 4 status Unsigned?2 The same as Port R V(P4sts) | M M
0 status

‘002B’H Port 15 status Unsigned?2 The same as Port | R V(P15st

=
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Offset Name Size Unit Range Access | Related Implementation
Address Type variable level
Master | Slave
0 status s)
‘002C’H Reserve 0
to
‘002F’H
M: Mandatory, O: Optional, C: Conditional, Blank: Without implementation
856 Table 8 — List of node objects (control)
Offset Name Size Unit Range Access | Related Implementation
Address Type variable level
Master | Slave
‘0030’H Repeat transfer Unsigned1 0: Ignore, w M M
permission 1: Permit
‘0030’H Control data Unsigned1 0: Ignore, W M M
exchange: Start 1: Start
‘0030’H Control data Unsigned1 0: Ignore, W M M
exchange: Stop 1: Stop
‘0030’H Event driven Unsigned1 0: Ignore, W M M
communication 1: Permit
permission
‘0030’H Event driven Unsigned1 0: Ignore, w M M
communication: 1: Stop
Stop
‘0030’H Reserve Unsigned2 0
‘0030'H FSMUL reset Unsigned1 0: Ignore, w M M
1: FSMUL reset
‘0031’H Reserve 0
to
‘003F’H
M: Mandatory, O: Optional, C: Conditional, Blank: Without implementation
Note: As for the FSMUL control write response, the response shall be returned after the contents of control have
been completed.
For example, in the case that the repeat transfer permission has been rewritten, the response shall be sent when
the transfer method switching process has been completed.
857 Table 9 - List of node objects (configuration)
Offset Name Size Unit Range Access | Related Implementation
Address Type variable level
Master | Slave
‘0040'H Local station Unsigned16 '0001'H to R/W V(MA) M M
address 'FFEF'H
‘0042'H Number of Unsigned8 1to4 R/W V(Nbdo o} M
control domains: m)
belonging
‘0043'H Number of Unsigned8 1to4 R/W V(Nmdo M
control domains: m)
managing
‘0044'H Transmission Unsigned32 ns 0 to 40 000 000 R/W V(Tdly) M M
delay from the
sync master to
local station
‘0048'H Transmission Unsigned32 ns 0 to 40 000 000 R/W V(Tdly2) | O o
delay from the
secondary sync
master
‘004C'H | Reserve 0 M M
to
'004FH Documents
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Offset
Address

Name

Size

Unit

Range

Access
Type

Related
variable

Implementation
level

Master Slave

‘0050'H

Transmission
cycle

Unsigned32

ns

15625 to
64 000 000

R/W

V(Tcycle
)

M M

‘0054'H

Sync band width

Unsigned32

ns

0 to 4 000 000

R/W

V(Tsync
_w)

‘0058'H

Reserve

Unsigned32

ns

0

R

‘005C’H

IP transmission
band width

Unsigned32

ns

0 to 63 999 999

R/W

V(Tip_w)

‘0060'H

Control band
width

Unsigned32

ns

0 to 63 999 999

R/W

V(Tetrl_
w)

‘0064'H

MAC address of
the band master

Unsigned48

a)

R/W

V(MACb
m)

‘006A'H

Node address of
the band master

Unsigned16

'0001'H to
'FFEF'H

R/W

V(MAbm
)

‘006C’H

MAC address of
the sync master

Unsigned48

a)

R/W

V(MACs
m)

‘0072’H

Node address of
the sync master

Unsigned16

'0001'H to
'FFEF'H

R/W

V(MAsm
)

‘0074'H

Multicast address
common to all
the control
domains

Unsigned48

a)

R/W

V(MACm
1t0)

‘007A’H

Node address of
the secondary
sync master

Unsigned16

'0001'H to
'FFEF'H

R/W

V(MAsm
2)

‘007C’H

Transmission
stop count

Unsigned8

3to 10

R/W

V(Nstop
_tx)

‘007D’H

Reserve

0

‘007E’H

Guard band
width

Unsigned16

ns

'0 to 10 000

R/W

V(Tguar
d_w)

‘0080'H

MAC address for
the multicast:
which belongs to
the control
domain 1

Unsigned48

a)

R/W

V(MACm
It_s1)

‘0086'H

Node address of
the master:
which belongs to
the control
domain 1

Unsigned16

'0001'H to
'FFEF'H

R/W

V(MAms
t_s1)

‘0088'H

Slave control
data
transmission
time: which
belongs to the
control domain 1
(offset time from
the control
domain starting
time)

Unsigned32

us

0 to 63 999 999

R/W

V(Ttxio_
s1)

‘008C’H

Control domain
starting time:
which belongs to
the control
domain 1

Unsigned32

us

0 to 63 999 999

R/W

V(Tdom
_st_s1)

‘0090'H

Control domain
band width (time
retained) :which
belongs to the
control domain 1

Unsigned32

us

0 to 63 999 999

R/W

V(Tdom
_w_s1)
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—-31-—

Offset
Address

Name

Size

Unit

Range

Access
Type

Related
variable

Implementation
level

Master Slave

to
‘0097'H

‘0098’'H

Message length
(data part): which
belongs to the
control domain 1

Unsigned16

0to 1490

R/W

V(Lmsg_
s1)

‘009A’H

Validity of
Upstream input
data
transmission:
which belongs to
the control
domain 1

Unsigned1

0:Upstream
setting Invalid

1:Upstream
setting Valid

R/W

V(TXup_
s1)

‘009A’H

Reserve

Unsigned7

‘009B’H

Reserve

Unsigned8

‘009C’H

Sync timing
(offset time from
the control
domain starting
time): which
belongs to the
control domain 1

Unsigned32

0 to 63 999 999

R/W

V(Tslv_s
ync_s1)

‘00A0’H
to
‘00AF’H

Reserve

‘00BO’H

Local node (node
0) information of
the control
domain 1 which
belongs: node
address

Unsigned16

octe

'0001'H to
'FFEF'H

R/W

V(MA_n
0_s1)

‘00B2'H

Reserve

‘00B4’H

Local node (node
0) information of
the control
domain 1 which
belongs:
Exponent of
division ratio

Unsigned3

0Oto5

R/W

V(Ntcyc
_dev_n0
_s1)

‘00B4’H

Reserve

Unsigned5

0

‘00B5’'H

Local node (node
0) information of
the control
domain 1 which
belongs:
Transmission
cycle including
the sync point
(Valid when the
division ratio >1)

Unsigned8

0 to (Division
ratio - 1)

R/W

V(Ntcyc
_num_n
0_s1)

‘00B6’H

Local node (node
0) information of
the control
domain 1 which
belongs :
Upstream port

Unsigned4

0to 15

R/W

V(Nup_p
ort_ n0_s

1)

‘00B6’H

Local node (node
0) information of
the control
domain 1 which
belongs : Control
domain end node

Unsigned1

0: Not an
domain end,

1: domain End

R/W

V(Fdom
_end_n0
_s1)
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Offset Name Size Unit Range Access | Related Implementation
Address Type variable level

Master Slave

‘00B6’'H Reserve 0 R M M
‘00B7’'H Local node (node | Unsigned8 0 to 127 R/W V(Ndev_ | C M
0) information of num_n0
the control _s1)

domain 1 which
belongs: Number
of module objects
within the node

‘00B8’H Reserve 0 R M M
to

‘00BF’H

‘00CO’H Other node R/W V(**_n1_ | C C
to (node1) s1)

‘00CF’H information of the
control domain 1
which belongs
(the same as
‘00BO’H to
‘00BF’H) ‘00BO’H
to ‘00BF’H)

‘00DO’H Other node R/W V(**_n2_ | C C
to (station2) s1)
‘OODF’H information of
the control
domain 1 which
belongs (the
same as ‘00BO’H

to ‘00BF’H)
‘08A0'H Other node R/W V(**_n12 | C C
to (node127) 7_s1)

‘08AF’H information of the
control domain 1
which belongs

(the same
as '00BO’H to
‘00BF’H)
‘08BO’H Item about the R/W V(**_n1_ C
to control domain 2 s2) to
‘“10DF’'H | which belongs V(**_n12
(the same as 7_s2)
‘0080’'H to
‘08AF’H)
“10E0’H Item about the R/W V(**_n1_ C
to control domain 3 s3) to
‘“190F’'H which belongs V(**_n12
(the same as 7_s3)
‘0080’'H to
‘08AF’H)
‘“1910'H Item about the R/W V(**_n1_ C
to control domain 4 s4) to
‘213F'H which belongs V(**_n12
(the same as 7_s4)
‘0080’'H to
‘08AF’H)
‘2140'H Reserve 0 R M M
to
‘21FF’H
‘2200'H MAC address for | Unsigned48 a) R/W V(MACm | M
multicast of It_m1)
control domain 1
which manages
‘2206'H | Master node Unsigned16 '0001'H to R/IW V(MAms. |-M Documents
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Offset
Address

Name

Size

Unit

Range

Access
Type

Related
variable

Implementation
level

Master Slave

address of
control domain 1
which manages

'FFEF'H

t_m1)

‘2208'H

Slave control
data transmission
timing in the
control domain
which manages
(offset time from
the control
domain start
time)

Unsigned32

0 to 63 999 999

R/W

V(Ttxio_
m1)

‘220C’H

Control domain
start time in
control domain 1
which manages

Unsigned32

0 to 63 999 999

R/W

V(Tdom
_st_m1)

‘2210'H

Control domain
band width (time
retained) in
control domain 1
which manages

Unsigned32

0 to 63 999 999

R/W

V(Tdom
_w_m1)

‘2214’H
to
‘2217'H

Reserve

‘2218'H

Message packet
length (data part)
in the control
domain 1 which
manages

Unsigned16

0to 1490

R/W

V(Lmsg_

m1)

‘221A’H

Upstream only
input data
transmission in
the control
domain 1 which
manages

Unsigned1

0:Upstream
setting Invalid

1:Upstream
setting Valid

R/W

V(TXup_
m1)

‘221A’H

Reserve

Unsigned7

0

‘221B’H

Reserve

Unsigned8

0

‘221C’H

Slave sync timing
(offset time from
control domain
start time) in
control domain 1
which manages

Unsigned32

ns

0 to 63 999 999

R/W

V(Tslv_s
ync_m1)

‘2220'H

Sync timing
(offset time from
control domain
start time) in
control domain 1
which manages

Unsigned32

ns

0 to 63 999 999

R/W

V(Tmst_
sync_m1

‘2224'H

Number of nodes
in control domain
1 which manages

Unsigned8

1to 127

R/W

V(Nnode
_m1)

‘2225'H

Number of output
data
transmission
times in control
domain 1 which
manages

Unsigned8

1to 4

R/W

V(Nout_
m1)

‘2226'H

Number of
maximum
retransmission
request times in
control domain 1

Unsigned8

0to 127

R/W

V(Nretry
_m1)

which manages
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Offset
Address

Name

Size

Unit

Range

Access
Type

Related
variable

Implementation
level

Master Slave

‘2227'H

Number of retry
nodes in the

control domain 1
which manages

Unsigned8

0to 127

R/W

V(Nretry
_node_
m1)

0]

‘2228'H

Port 0
downstream
setting in the
control domain 1
which manages

Unsigned1

0: Downstream
setting Invalid

1:Downstream
setting Valid

R/W

V(Ftx_d
ownO_m

1)

‘2228'H

Port 1
downstream
setting in the
control domain 1
which manages

Unsigned1

0: Downstream
Invalid

1:Downstream
Valid

R/W

V(Ftx_d
own1_m

1)

‘2229'H

Port 15
downstream
setting in control
domain 1 which
manages

Unsigned1

0: Downstream
Invalid

1:Downstream
Valid

R/W

V(Ftx_d
own15_
m1)

‘222A°H

Master control
domain end
setting in the
control domain 1
which manages

Unsigned1

0: Not an
domain end,

1: domain End

R/W

V(Fdom
_end_m
st_m1)

‘222B’H

Reserve

0

‘222C'H

Input/output data
transmission
band width in
the control
domain #1 which
manages

Unsigned32

ns

0 to 63 999 999

R/W

V(Tio_w)

‘2230'H

Input data resend
band width in the
control domain #1
which manages

Unsigned32

ns

0 to 63 999 999

R/W

V(Tretry
_w)

‘2234’H
to
‘223F’'H

Reserve

‘2240'H

Node 0
information of the
control domain 1
which manages:
Node address

Unsigned16

octe

'0001'H to
'FFEF'H

R/W

V(MA_n
0_m1)

‘2242'H

Reserve

‘2243'H

Reserve

‘2244'H

Node 0
information of the
control domain 1
which manages:
Small division
ratio

Unsigned3

Oto5

R/W

V(Ntcyc
_dev_n0
_m1)

‘2244'H

Reserve

0

‘2245'H

node 0
information of the
control domain 1
which manages:
Transmission
cycle including
the sync point
(valid when the
division ratio >1)

Unsigned8

0 to (division
ratio - 1)

R/W

V(Ntcyc
_num_n
0_m1)

‘2246’'H

node 0
information of the
control domain 1

Unsigned4

0to 15

R/W

V(Nup_p
ort_n0_

m) Documents
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Offset
Address

Name

Size

Unit

Range

Access
Type

Related
variable

Implementation
level

Master Slave

Upstream port

‘2246'H

node 0
information of the
control domain 1
which manages:
Control domain
end node

Unsigned1

0: Not an
domain end,

1: domain End

R/W

V(Fdom
_end_n0
_m1)

M

‘2246’'H

Reserve

0

‘2247'H

Node 0
information of the
control domain 1
which manages:
Number of
module objects
within the node

Unsigned8

0to 127

R/W

V(Ndev_
num_n0
_m1)

‘2248'H

Node 0
information of the
control domain 1
which manages:
Transmission
delay from the
sync master

Unsigned32

ns

0 to 40 000 000

R/W

V(Tsmdl
y_n0_m
1)

‘224C'H

Node 0
information of the
control domain 1
which manages:
Transmission
delay from the
master

Unsigned32

ns

0 to 40 000 000

R/W

V(Tmstdl
y_n0_m
1)

‘2250'H
to
‘225F'H

Node 1
information of the
control domain 1
which manages
(the same as
‘2240'H to
‘224F’H)

V(**_n1
m1)

‘2260'H
to
‘226F’'H

Node 2
information of the
control domain 1
which manages
(the same as
‘2240'H to
‘224F’H)

V(**_n2_
m1)

‘2A30'H

‘2A3F’H

node 127
information of the
control domain 1
which manages
(the same as
‘2240'H to
‘224F’H)

R/W

V(**_n12
7_m1)

‘2A40’H
to
‘327F'H

Item concerning
the control
domain 2 which
manages (the
same as ‘2200'H
to ‘2A3F’'H)

R/W

V(**_n1
m2) to
V(**_n12
7_m2)

‘3280'H
to
‘3ABF’H

Item concerning
the control
domain 3 which
manages (the
same as ‘2200'H
to ‘2A3F’H)

R/W

V(**_n1_
m3) to
V(**_n12
7_m3)

‘3ACO’H
to
‘42FF'H

Item concerning
the control
domain 3 which
manages (the
same as ‘2200'H

R/W

V(**_n1_
m4) to
V(**_n12
7_m4)

Documents
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Offset Name Size Unit Range Access | Related Implementation
Address Type variable level

Master Slave

‘4300'H Reserve 0 R M M
to
‘4FFF’H

M: Mandatory, O: Optional, C: Conditional, Blank: Without implementation
a) In accordance with the rules of IEEE802-2001: Clause 9.

858 Table 10 - List of module objects (configuration)
Offset Name Size Unit Range Access Related Implementation
Address Type variable level

Master | Slave

Module object of the control domain 1 which belongs

‘5000'H Node address Unsigned16 '0001'H to R/W V(MA_dO | C M
which belongs to 'FFEF'H _s1)
the module 0
‘5002'H Module 0 input Unsigned16 0to 8 192 R/W V(Lin_d0 | C M
data length _s1)
‘5004'H Module 0 output Unsigned16 0to 8 192 R/W V(Lout_d | C M
data length 0_s1)
‘5006’H Offset of the Unsigned16 0to 8 192 R/W V(Lin_ofs | C M
module 0 input t_d0_s1)
data
‘5008'H Offset of the Unsigned16 0to 8 192 R/W V(Lout_of | C M
module 0 output st_d0_s1)
data
‘500A’H Reserve 0 R M M
to
‘500F'H
‘5010'H | Module object of v(*_di_ | C c
to the module 1 s1)
‘501F'H
(the same as
‘5000’H to
‘500F’H)
‘57F0'H | Module object of V(**_d12 | C c
to the module 127 7_s1)
‘57FF'H
(the same as
‘5000’H to
‘500F'H)

Module object of the control domain 2 which belongs

‘5800 to (the same as V(**_d1_ | C C
‘5FFF “5000'H to s2) to
‘57FF’H) V(**_d12
7_s2)

Module object of the control domain 3 which belongs

‘6000 to (the same as V(**_d1_ | C C
‘67FF ‘6000’H to s3) to
‘5TFF'H) V(**_d12
7_s3)

Module object of the control domain 4 which belongs

‘6800 to | (the same as V(**_d1_ | C C
‘6FFF ‘5000’H to s4) to
‘57FF’H) V(**_d12
7_s4)
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Offset Name Size Unit Range Access Related Implementation
Address Type variable level

Master Slave

‘7000 to Reserve 0 R M M
‘7TFFF

Module object of the control domain 1 which manages

‘8000 to | (the same as V(*™*_d1_ | M
‘87FF ‘5000’H to m1) to
‘57FF'H) v(r_di2
7_m1)

Module object of the control domain 2 which manages

‘8800 to (the same as V(**_d1_ | C
‘8FFF ‘5000’H to m2) to
‘57FF'H) v(r_di2
7_m2)
Module object of the control domain 3 which manages
‘9000 to (the same as V(**_d1_ | C
‘97FF ‘5000’H to m3) to
‘57FF’H) V(**_d12
7_m3)

Module object of the control domain 4 which manages

‘9800 to (the same as V(**_d1_ | C
‘OFFF ‘6000°H to m4) to
‘57FF’H) V(**_d12
7_m4)

‘A000 to | Reserve
‘FFFF

M: Mandatory, O: Optional, C: Conditional, Blank: without implementation

859  6.3.1.2.3 FieldbusSystemManager class service definition
860  6.3.1.2.3.1 FSM-Reset

861 This service is used to disable the all objects of ASEs in the device through each <s>-Reset
862  service, and to reset the state of the APCSM.

863 Table 11 shows the parameter of the service.

864 Table 11 — FSM-Reset

Parameter name Req

Argument

865
Argument
In this service there are no specific parameters.

86  6.3.1.2.3.2 FSM-GetStatus

867  This service is used to get the status of the system, error, and etc. The kind of the status that
868 can be acquired depends on implementation.

869 Table 12 shows the parameter of the service.
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Table 12 — FSM-GetStatus

Parameter name Req Cnf
Argument M
INFO-ID M
Result (+) S
Service status M
INFO-ID M
INFO-DATA M
Result (-) S
Service status M
Argument

The argument contains the parameters of the service request.

INFO-ID
This parameter is the local identifier to specify the desired status data. The contents
of the status that can be acquired depend on the real system implementation.

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

Service status
This parameter indicates success.

INFO-ID
This parameter is the local identifier for the desired status. The kind of the status that
can be acquired depends on the implementation.

INFO-DATA
This parameter is the status of .the system, error, and so on.

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

Service status
This parameter indicates an following error:

— service not supported.
6.3.1.2.3.3 FSM-SetContext

This service is used to set CONTEXT-DATA, which is the attribute of FieldbusSystemManager
in its own node or in other nodes.

The information of the communication parameter etc. is included in CONTEXT-DATA, and
delivered to all the objects of ASEs in the device through each <s>-Open service. The lower
layers are also initialized with this information.

The detail specification of the information depends on the real system implementation.

Table 13 shows the parameter of the service.
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Table 13 — FSM-SetContext

Parameter name Req Cnf

Argument M

CONTEXT-DATA M

DPID M
Result (+) S

Service status

CONTEXT-DATA M
Result (-) S

Service status M
Argument

The argument contains the parameters of the service request.

CONTEXT-DATA

This parameter contains the device type or model, the communication mode, the
system configuration, the communication cycle, the transmission speed, the
communication data length, the timer parameter, and the lower layer parameter, and
etc. The detail specification of the information depends on the real system
implementation.

See 6.3.1.2.2.8.for details of this parameter.

NOTE It is also called "System Management Information Base (SMIB)".

DPID
This parameter is the local/remote identifier for the destination AP or the
corresponding local/remote FAL user.

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

Service status
This parameter indicates success.

CONTEXT-DATA
This parameter is read back of the result of the set CONTEXT-DATA.

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

Service status
This parameter indicates an following error:

— Service not supported.
6.3.1.2.3.4 FSM-GetContext

This service is used to get CONTEXT-DATA, which are the attributes of
FieldbusSystemManager in its own node or in other nodes.

Table 14 shows the parameter of the service.
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886 Table 14 - FSM-GetContext
Parameter name Req Cnf
Argument
DPID
Result (+) S
Service status
CONTEXT-DATA M
Result (-) S
Service status M
887
Argument

In this service there are no specific parameters for request.

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

Service status
This parameter indicates success.

CONTEXT-DATA

This parameter contains the device type or model, the communication mode, the
system configuration, the communication cycle, the transmission speed, the
communication data length, the timer parameter, and the lower layer parameter, and
etc.

See 6.3.1.2.2.8. for details of this parameter.

DPID
This parameter is the local/remote identifier for the destination AP or the
corresponding local/remote FAL user.

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

Service status
This parameter indicates an following error:

— Service not supported.
888  6.3.1.2.3.5 FSM-GetTopology

889  This service is used to read the topology information stored in the master node. This service
890 is used only in the master node.

891 By executing FSMUL-DETECT, which is the service of FSMUL as the internal class of FSM, in
892 the master with the band master function allocated, the connected node information is
893  collected (See 6.3.1.3.1.6). The topology information is configured based on this connected
894 node information.

895 The topology information can be notified from the band master to other masters through the
896 FSM-InformTopology service. In the master with the notified topology information, the
897  topology information can be read by the FSM-GetTopology service.

898 Table 15 shows the parameter of the service.
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899 Table 15 - FSM-GetTopology
Parameter name Req Cnf
Argument
Result (+) S
Service status
Topology Information M
Result (-) S
Service status M
900
Argument

In this service there are no specific parameters for request.

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

Service status
This parameter indicates success.

Topology information

This parameter contains address information of each node, delay time from the sync
master and neighbouring node information of each port (MAC address of
neighbouring nodes).

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

Service status
This parameter indicates an following error:

— There is no topology information
— Service not supported.

901 6.3.1.2.3.6 FSM-InformTopology

902 This service is used to notify the topology information to the master node. This service is used
903 only in the node with the band master function allocated.

904 By using this service in the band master, an asynchronous notification (neighbouring node list
905  notification) will be sent to the designated master node.

906 Table 16 shows the parameter of the service.

907 Table 16 — FSM-InformTopology
Parameter name Req Cnf
Argument
DPID M
Result (+) S
Service status M
Result (-) s Documents
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Parameter name

Req

Cnf

Service status

Argument

In this service there are no specific parameters for request.

DPID

This parameter is the remote identifier for the destination AP or the corresponding

remote FAL user.

Result(+)

This selection type parameter indicates that the service request succeeded.

Service status
This parameter indicates success.

Result (-)

This selection type parameter indicates that the service request failed.

Service status
This parameter indicates an following error:

— There is no topology information
— Service not supported.

6.3.1.2.3.7 FSM-ChangeAddress

This service is used to set the node address to a node, where node address is not set or has
a wrong value, via the network from the band master. This service is used only in the node

with the band master function allocated.

By executing FSMUL-DETECT which is the service of FSMUL as the internal class of FSM, in
the master with the band master function allocated, the connected node information is

collected (See 6.3.1.3.1.6).

Based on this connected node information, the node address and the MAC address of nodes
connected are checked, and in the case that setting is required, the FSM-ChangeAddress
service is used to designate the MAC address and the node address of the destination node

and change the node address.

Table 17 shows the parameter of the service.

Table 17 - FSM-ChangeAddress

Parameter name Req Cnf

Argument

Destination MAC address M

New node address M
Result (+) S

Service status M
Result (-) S

Service status M
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Argument

In this service there are no specific parameters for request.

Destination MAC address
This parameter indicates the MAC address to designate the node address change
target node.

New node address
This parameter indicates the node address after executing the change to set to the
node designated by Destination MAC address described above.

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

Service status
This parameter indicates success.

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

Service status
This parameter indicates an following error:

— Service not supported.
923  6.3.1.2.3.8 FSM-Start

924 This service is used to activate the every ASE in the node, and the lower layer

925  All objects of ASEs in the device are enabled through each <s>-Enable service. The lower
926 layers are also activated with appropriate service, which depends on the real system
927 implementation.

928 Table 18 shows the parameter of the service.

929 Table 18 — FSM-Start

Parameter name Req Cnf

Argument

930
Argument
In this service there are no specific parameters.

931 6.3.1.3 FieldBusSysmteManagerUnderLayer class specification
932 6.3.1.3.1 Overview
933 6.3.1.3.1.1 General

934 FieldBusSystemManagerUnderLayer class is a class under FieldBusSystemManager.

935 FSMUL provides the following services to the FSMS- user:

936 - FSMUL-RESET;
937 — FSMUL-SET-VALUE:
938 — FSMUL-GET-VALUE: Documents

Document Sharing Hub

Full document details: 21/30405311 DC


http://www.avadocuments.com/doc/21-30405311-dc
http://www.avadocuments.com/doc/21-30405311-dc

- 44 - IEC CDV 61158-5-27 © IEC:2021

939 - FSMUL-START-NET;

940 — FSMUL-DETECT;

941 - FSMUL-RECOG;

942 - FSMUL-SW-TRANS-MODE;
943 - FSMUL-MEAS-DELAY;

944 — FSMUL-SW-EVD;

945 — FSMUL-CONFIG;

946 — FSMUL-START-SYNC;

947 - FSMUL-CLR-ERR;

948 — FSMUL-EVENT.

949  6.3.1.3.1.2 FSMUL-RESET

950 The FSMS-user employs this service to reset AE. A reset is equivalent to power on. The
951 FSMS-user receives a confirmation that is issued immediately by AE.

952  6.3.1.3.1.3 FSMUL-SET-VALUE
953 The FSMS-user employs this service to assign new value to the parameters of the AE. The

954 FSMS-user receives a confirmation whether the specified parameters have been set to the
955 new value.

956  6.3.1.3.1.4 FSMUL-GET-VALUE

957  The FSMS-user employs this service to read the value of parameters of the AE. FSMS-user
958 receives a confirmation that contains the current value of the specified parameter.

959  6.3.1.3.1.5 FSMUL-START-NET

960 The FSMS-user employs this service to notify the MAC address of its own node to the
961 neighbouring nodes.

962  The FSMS-user receives a confirmation that is issued immediately by AE.

963  6.3.1.3.1.6 FSMUL-DETECT

964 The FSMS-user employs this service to collect the information of connected nodes. This
965  service is used only in the node with the band master function allocated.

966  6.3.1.3.1.7 FSMUL-RECOG

967 The FSMS-user employs this service to recognize the connection information based on the
968 node information collected by FSMUL-DETECT.

969  6.3.1.3.1.8 FSUMUL-SW-TRANS-MODE

970  The FSMS-user employs this service to switch the transfer mode of each node from store and
971 forward to cut-through. This service is used only in the node with the band master function
972  allocated.

973  6.3.1.3.1.9 FSMUL-MEAS-DELAY

974 The FSMS-user employs this service to measure the transmission delay between nodes. For
975 example, this is used to measure the transmission delay time from the sync master in the
976 node other than the node which is allocated as the sync master. Also, this is used in the
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977 domain master to measure the transmission delay time from the nodes managed by the
978  domain master itself.

979  6.3.1.3.1.10 FSMUL-SW-EVD

980 The FSMS-user employs this service to notify the event driven communication start/end. This
981 service is used only in the node with the band master function allocated.

982  6.3.1.3.1.11 FSMUL-CONFIG

983  The FSMS-user employs this service in the node allocated as the band master to switch to the
984  status for executing CDO setting before the start of cyclic communication. This service is
985  used only in the node with the band master function allocated.

96  6.3.1.3.1.12 FSMUL-START-SYNC

987 The FSMS-user employs this service to notify the cyclic communication start and start the
988  cyclic communication. This service is used only in the node with the band master function
989  allocated.

990  6.3.1.3.1.13 FSMUL-CLR-ERR
991 The FSMS-user employs this service to clear the error status of the AE. FSMS-user passes
992 FSMUL-CLR-ERR request primitive to FSMUL to clear the error status of AE. FSMUL passes

993  the confirm primitive to the CTC-user to indicate the success or failure of the corresponding
994 service.

995  6.3.1.3.1.14 FSUML-EVENT

996 FSMUL employs this service to inform the FSMS-user about certain events or errors in the AL.

997 6.3.1.3.2 Detailed specification of services and interactions
998  6.3.1.3.2.1 FSMUL-RESET
999  The FSMS-user passes a FSMUL-RESET request primitive to FSMUL to reset the AE. After

1000 receipt of FSMUL-RESET request primitive FSMUL issues the confirm primitive to the FSMS-
1001 user immediately and then issues the reset request to all sub layers and resets itself.

1002 Table 19 indicates the primitives and parameters of this service.

1003 Table 19 - FSMUL-RESET

Parameter name Req

Argument

1004
Argument
In this service there are no specific parameters.

1005  6.3.1.3.2.2 FSMUL-SET-VALUE

1006 The FSMS-user uses this service to assign the new value of variables of the AE.
1007 The FSMS-user passes a FSMUL-SET-VALUE request primitive to FSMUL tq_assign a
tments

1008 desired value to one or more specified variables of the AE. After receipt of F Cc
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VALUE request primitive, DL-management selects the specified variables and sets the new
values. If the requested service was executed, FSMUL passes a FSMUL-SET-VALUE confirm
primitive to the FSMS-user to indicate the success or failure of the corresponding service
request.

Table 20 indicates the primitives and parameters of this service.

Table 20 - FSMUL-SET-VALUE

Parameter name Req Cnf

Argument

Var_ID M

Val M
Result (+) S

Result M
Result (-) S

Result M
Argument

The argument contains the parameters of the service request.

Var_ID

This variable is used to specify the parameter in the CDO when requesting reading
or writing of the parameter in the CDO. Set the CDO offset address to this variable.
See 6.3.1.2.2.8 for details of CDO.

Val
For this variable, set the value to write to the parameter in the CDO, which is
specified by Var_ID described above.

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

Result
OK: The write data function was carried out successfully

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

Result
NG: The write data function was not carried out successfully

6.3.1.3.2.3 FSMUL-GET-VALUE

The FSMS-user uses this service to read the variables of the AE. The FSMS-user passes a
FSMUL-GET-VALUE request primitive to FSMUL to read the current value of one or more
specified variables of the AE. After receipt of FSMUL-GET-VALUE request primitive, FSMUL
selects the specified variables and gets their current values. And then FSMUL passes a
FSMUL-GET-VALUE confirm primitive to the FSMS-user to deliver the current value and to
indicate the success or failure of the corresponding service request. This primitive returns as
a variable one or more of the requested variable values.

Table 21 indicates the primitives and parameters of this service.
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Table 21 - FSMUL-GET-VALUE

Parameter name Req Cnf
Argument
Var_ID M
Result (+) S
Result M
Var M
Result (-) S
Result M
Argument

The argument contains the parameters of the service request.

Var_ID

This variable is used to specify the parameter in the CDO when requesting reading
or writing of the parameter in the CDO. Set the CDO offset address to this variable.
See 6.3.1.2.2.8 for details of CDO.

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

Result
OK: The write data function was carried out successfully

Val
This variable is the value read for the parameter in the CDO, which is specified by
Var_ID described above.

Result (-)

This selection type parameter indicates that the service request failed.

Result
NG: The write data function was not carried out successfully

6.3.1.3.2.4 FSMUL-START-NET

The FSMS-user employs this service to notify the MAC address of its own node to the
neighbouring nodes. Once the FSMS-user passes the FSMUL-START-NET request primitive
to the FSMUL, all the ports in its own node start sending of neighbouring node notification and
continue to periodically send from thereon. The sending intervals shall be 200 ms or less
(recommended).

The nodes that received the neighbouring node notification manage and store the source
MAC address stored in the neighbouring node notification for each port that received in the
AE.

Table 22 indicates the primitives and parameters of this service.

Table 22 - FSMUL-START-NET

Parameter name Req Cnf
Argument
Result (+) S
Result
Result () S Documents
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