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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

ISO 18435 defines a set of integration methods intended to be used when integrating diagnostics,
capability assessment, and maintenance applications with the applications in production, control, and
other manufacturing operations.

ISO 18435-1 provides an overview of the elements as shown in Figure 1 and the rules of a method to
describe an automation application’s integration requirements. The elements include the key aspects
when integrating an automation application with other applications and the relationships of these key
aspects. The rules include the information exchanges to support interoperability within an application
and/between applications.

1S0|18435-2 provides the detailed definitions of the Application Interaction Matrix Element (AIME) and
Apglication Domain Matrix Element (ADME) structures and their relationships. Inparticulal, the steps
for tonstructing an ADME from a set of AIMEs are described.

This part of ISO 18435 defines a recommended method based on temiplates to ddscribe the
intgroperability between applications in two or more automation domains'within an enterprise, at all
levdls of an enterprise’s functional and resource hierarchies. The focus.is.on the production|operations
and|maintenance operations domains.
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Figure 1 — Relationships between the parts of ISO 18435

UML is’used to represent information exchange requirements associated with the interopetability and
the integration of plant floor applications, in particular, diagnostics, control, maintenance and production.

The purpose is to focus on how to express the information exchanges:
— about the process, equipment, operators, and materials and other automation assets;

— that are conveyed from control and production systems to various diagnostics and maintenance
systems in order to perform asset management.

The intended benefits for representing information exchanges are to:

— facilitate specifying and procuring open systems that support interoperability among diagnostics
and maintenance applications;

© ISO 2015 - All rights reserved v


https://standardsiso.com/api/?name=14f8e4163381eb8f07b2a5942f155b49

ISO 18435-3:2015(E)

— reduce the time to develop diagnostics and maintenance solutions that directly address the well-
defined integration requirements;

— provide a means to categorize tools intended to enable and verify interoperability and integration
across applications.
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Scope

b part of ISO 18435 defines the profiling methodology to use the interieperability te
18435-2. These profiling methods describe the construction and the use of applicati
rix elements (ADMESs), application interaction matrix elements (AITMESs), and an ope
ionary (OTD) to support the information exchange.

veen two applications by establishing the context, conveyance, and contents defined in IS

5 part of ISO 18435 is intended to be used in conjunctien with ISO 18435-1 and ISO 1843

Normative reference(s)

following documents, in whole or in part,Gare normatively referenced in this docume
spensable for its application. For dated references, only the edition cited applies. F
rences, the latest edition of the referenced document (including any amendments) applie

8000 (all parts), Data quality
IEC 10646, Information technology — Universal Coded Character Set (UCS)

15745-1, Industrial automation systems and integration — Open systems application
hework — Part 1: Genexicreference description

18435-1:2009, Industrial automation systems and integration — Diagnostics, capability
maintenance applications integration — Part 1: Overview and general requirements

18435-2;2012, Industrial automation systems and integration — Diagnostics, capability
maintenance applications integration — Part 2: Descriptions and definitions of applicat
rix elements

mplates of
on domain
h technical

articular, this part of ISO 18435 gives guidance related to profiling the information exchange

0 18435-2.
2.

nt and are
br undated
S.

integration

assessment

assessment
fon domain

ISO

TS29002 (all parts), Industrial automation systems and integration — Exchange of charact

eristic data

ISO/TS 29002-5:2009, Industrial automation systems and integration — Exchange of characteristic
data — Part 5: Identification scheme

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18435-1 and ISO 18435-2 and

the

following apply.
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31
ontology

explicit and consensual specification of concepts of an application domain independent of any use of
these concepts

[SOURCE: ISO 13584-511:2006, 3.1.20]

4 Abbreviated terms

ADME

Application Domain Matrix Element

AIME
CBM
OTD
UML
XML

Application Integration Matrix Element
Condition-Based Maintenance

Open Technical Dictionary

Unified Modelling Language

eXtensible Markup Language

5 Applications integration description methods

5.1 Intrq

5.1.1 Ge

pduction to the application integration concept

neral

The customer applications integration requirements‘determine the information exchange profiles

that are ne
exchange
domain arg

Clause 5 d¢
the inform
will provid
for integra
the inform

Figure 2 sh

as of interest.

eded to support the application interoperability requirements. To develop the informafion
rofiles for the applications of interest,-it is necessary to determine the existing customer

scribes the method for specifying the information contained in the AIME and the ADMH for
htion exchange requirementsiising templates defined in ISO 18435-2. The use of this method
e interoperability for the.applications in the defined context. As this methodology is ysed
Ling additional applicatiens from various domains, this method can be used for verifying if
htion exchange profiles (using the AIME structure) are interoperable as needed by the User.
ows an iterative preocess to verify the intended interoperability of the application integratjion.
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)
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information
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Figure 2 — System design cycle for interoperability

The| general structure for the application information exchangésprofiles are depicted in Figure 3. The
methods for assessing the AIME profile compatibility to suppert'the information exchanges yill depend
upojn the context and domains of interest.
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Figure 3 — Profile elements

The diagnostic and maintenance mission depends on the objectives of integration between different
application domains as shown in Figure 4. The description of this technical mission shall include the
identification of the associated assets for which the mission is defined and the application domains
involved.

The method for describing the information exchange profiles is dependent upon the context established
according to intra- or inter-domain information exchanges. The capability profiles of the resources to
support the information exchange shall be described by the AIME.

NOTE The information exchanges between the allocated resource and definition resources can be described
with a sequence diagram according to ISO 18435-2:2012, 5.2.

Application domain categories are defined in ISO 18435-1 as shown in Figure 4. In this part of ISO 18435,
interoperability templates are described for integration requirements as depicted in ISO 18435-1 for
the interoperability of applications.

© IS0 2015 - All rights reserved 3
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As an illustration of the methodology using interoperability templates, the diagnostic and control
application domains are used as shown in Figure 4.

-
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. r (Equipment / Faciities / Serializes Compgnents /
(uncslsenconne!l Doiins) Sensors / Transgucers 1 Software / Daguomems)
Figure 4 — Categories of application domains
5.1.2 Inter-domain requirements
Interoperapility templates for inter-domain application interoperability shall require referencef to
either a specific domain standard or the profile(ofa specific domain standard, according to ISO 1545,

to specify 4

EXAMPLE 1
reference m

for the ADMEE. The application in the didgnostic application domain could use the ISO 13374-2 reference mod

describe thd

Thus, when exchanging informiation between different domains, it is necessary to indicate the con

and then {
conveyanc
contents of

EXAMPLE 2
application

he context of the integration modeél;

As shown in Figure 5, the application in the control application domain could use the IEC 61
odel to describe the model cofistruction, terms, and definition used in the interoperability templ]

corresponding diagnostic.ADME.

0 describe the-content information handled by the conveyance mechanism. The cont
e and contentiinformation are contained in the ADME using profile specifications. The ac
the information exchange shall be defined by profile specifications.

An 1SO 13374 diagnostic information message, advisory generation, is sent from the diagn
hs afi event to the IEC 61512 batch control application.

512
ates
el to

fext
ext,
tual

stic
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ADME
(" ControlDomainD1.1 ) (" DiagnosticsDomain D12 )
Context
Conveyance
IEC 61512 Content 1SO 13374
Control Diagnostic
application application
C J N J
Figure 5 — Inter-domain applications interoperability
The terms and definitions of the information models shall reference standands. The termipology and

modlels of the standards shall be identified and referenced using open technical dictiopary (OTD)

congepts. In this part of ISO 18435, the information models and terminelogy use concepts

of an open

technical dictionary as defined in ISO/TS 29002 (see Annex A). Theuse of a common set of nodels and
tertps for applications in different domains establishes the basis fotenabling information exchange.

Thif applications integration methodology enables the mapping of the inter-domain inter
reqpiirements into the AIMEs for each application of interest and the ADMEs between applic

5.1;3 Intra-domain requirements

Intifa-domain application interoperability templdtes shall use a common context for the a|
infdrmation exchange reference model.

EXAMPLE

operability
htions.

[pplications

As shown in Figure 6, the control applications and the diagnostic applications haye the same

context for the information exchange such-that the representation, terms, definitions have the sanme structure

and|meaning. The conveyance and the content sections follow the syntax and semantics of IEC 61512

N

fﬁomain D1 I
IEC 61512
ADME
Context
Conveyance
Content
Control Diagnostic
Application Application

/

Figure 6 — Intra-domain applications interoperability
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5.2 Profiling concept

5.2.1 General

The general profiling concept is depicted in Figure 7. In ISO 18435-2, the general templates for context,
conveyance, and contents are specified. The template information for intra-domain information
exchange profiles is the information directly from the reference domain standards. For the inter-domain
profiles, the open technical dictionaries (OTDs) will need to be referenced to ensure compatibility
of terms and definitions for the information exchange information. The OTDs shall contain profiling
information for the referenced domains using the methodology of ISO 15745-1; the inter-domain

informatioprexchange may requiTe rapping toncepts fronr two techmicat dictiomartes:
S
Device Devi 9
For | Properties [ ”| Sbg;n)cl d
_ selection yZ
AME Context |»| Resowree | ] Dede
For N
operation Applicati * _|Communication)
] specfi%&} "] Standard
Conveyance Communication| S
Profile
ADNE 1»] Contents |- 'nf;:':;?"
Figure 7 — Profile aggregation
The AIME |defines the capability profile to suppert the information exchange requirements of

ADME. Th
the device

Devices ca
component

identification codes and property identification codes can be used to refer to generic compon

characteris

NOTE I
equipment g

The capability proefiles for inter-domain applications can conform to different device

communic
and convey
AIMEs sha

e capability profiles for intra-domaipapplications are by definition compatible. For inst3
profile and communication profilés:conform to a common set of specifications.

n be selected and their relevant properties can be identified and referenced by u
data dictionary such asNEC 61360 [Common Data Dictionary (CDD)]. Device d

tics.

escriptions of switehgear and controlgear classes are given by IEC 62683 and descriptions of pro|
re given by IEC$61987.

ntions profiles. The application information exchange profile defines the preferred con
rance\profiles to support the information exchange. The capability profiles defined in
lbe checked to verify compatibility. Since the context is specified as a profile referenci

the
nce

bing
lass
bnts

cess

and
fext
the
hg a

nnnnnnnnnnnnnnn

profile, mu

5.2.2

Intra-domain information exchange compatibility

The intra-domain information exchange shall use the same context and conveyance profiles as shown in
Figure 8. For intra-domain information exchange, this reduces the complexity in the selection process
for resource profiles.
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ADME
Context
Conveyance
Contents
Source AIME Destination AIME
\, ~
1 Common | i X
Context | o »| Gontext
| S SR
|‘ Common 1l
Conveyancej« Conveyance »{Conveyance

Figure 8 — Intra-domain(information exchange

5.2.3 Inter-domain information exchange'compatibility

The inter-domain information exchange- requires additional compatibility checking to|select the
applopriate resource profiles for thelinformation exchange. The contexts shall be distinguished by
refdrencing the domains according~to ISO 18435-1. The context shall reference a set of |[definitions
sperified by an open technical ‘dictionary. If the contexts use different open technical djctionaries,

the|selection of the appropriate entries from each open technical dictionary shall be identified and a
conjmon context established.

The selected resources’in each domain shall be checked to provide the conveyance required by the
ADME as shown inFigure 9. Each resource (e.g. device, communications, equipment, softvare) shall
proyide the requisite capabilities defined by the conveyance specification.

© IS0 2015 - All rights reserved 7
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ADME
—+ Context | Context |H—
"onveyancel
Contents
Source domain Destination Domain
Source Destination
AIME AME
Device Deu 2 T 5
standard |*[Properties|*| Profile || Profile Context |45 gl ‘l Profile H Profile ”selection‘l Properties saggiud
Communic] [Application] [Communic ommunic et mpinic
ation |« specficiati f«{ ation Convey Cao\‘;gn;cnnce ¢ ation eFrg.:ion SAppllca!lo atio
Standard on Profile ¥ Profile i Dec Standprd
5o
.

Figure 9 — Inter-domain exchange

5.3 Basic interoperability requirements for information exchange

The inform

Define

All inf]
diction]

NOTE1l I
ISO/TS 290

Associ

EXAMPLE

Based

NOTE2 1]
information

NOTE3 ]

whether the
Based

NOTE4

ation to be exchanged shall be:
d according to an open technical dictionary

brmation shall use concepts defined in an opén technical dictionary. The open techn
ary shall meet the requirements of ISO/TS 29002.

SO/TS 29002 provides a basic set of reguirements for open technical dictionaries. By us
2, amapping of different contexts is possible.

hted with a context by referencing the application domain integration diagram.
Categories of domains are shown in Figure 4.
pn a publicly available information model

'he information may-be’profiled using the information model; i.e. the characteristic data in
exchange may bereferenced to a publically available standard.

'he informatioh-model should indicate the purpose and use of the information exchange, suc
informatiofivexchange is for design, operational, and/or maintenance purposes.

pn ISOBO00 data quality standards; the relevant parts shall be specified.

ical

e of

the

h as

He-information to be exchanged has a formal specification with a syntax that can be checked

by a

computer to

NOTE 5

verify that it reets the master data specification:

ISO 8000-120 provides requirements for data provenance and provenance record; i.e. the history of

the data and information about the owner of the information (e.g. traceable for time and location). The traceability
can be realized by using the conveyance section of the ADME.

5.4 Procedure for the construction of AIMEs and ADMEs

5.4.1 General

The general concept and a procedure for construction of AIMEs and ADMESs is shown in the example of
Figure 10. The order of the tasks is only shown for illustration.

EXAMPLE 1

8

A procedure for the construction of AIMEs and ADMEs is shown in Figure 10 below.
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Applications
information
exchange revie

Construct
Profiles
1
Task 1
Registerthe
profies
Task2 (
Identifiy Domai qg‘s;
Process, \
Ressources and

applicaﬁgq’ specific
Context

Yes
Task3
Identity roles,
%1 behaviours and
channels
Yes
Iderttity
relationships

construdtion is
possible

Figure 10 — Procedure example

The procedure shall perform the following steps:

— |Determine the application interoperability requirements for the information exchange

— Specify content section for information exchange using common information model

— Specify resource capabilities and conveyance sections using the rules of the selected application
integration framework.

— Define the identifiers for the AIMEs and ADMEs references as specified in Annex A.
NOTE The conveyance mechanism between the source and destination application must utilise the same

communication service; e.g. when those applications have a common information model of the content but not for
the conveyance, then one application needs to be adapted to send information.

© IS0 2015 - All rights reserved 9
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EXAMPLE 2 When the conveyance is described in WSDL and uses web service, then the source application will
need to develop the necessary set of capabilities to serve the destination requirements. Alternatively the supplier
can propose to exchange the information using a “fieldbus” standard. The conveyance mechanism would be one

of the fieldbus services.

542 Ap

plication interoperability requirements

5.4.2.1 General

The minimum criteria for interoperability are given in ISO 18435-1:2009, 5.3.

The requi
customery/s
particular
particular

The interoj

54.22 1

The candid
accordancd
be determi

EXAMPLE
category idd

NOTE ]

54.23 1

The AIME |

EXAMPLE 1
RobotCondi

The AIME (

EXAMPLE 2
resource Pl

5.4.2.4 Select/create-information models

The terms
set of mod
informatio

ned.

rements for interoperability within a common context are defined with respéef
upplier perspective or needs, e.g. using a particular field bus standard (IEC 61784
device model (ISO 15745-3), a particular application standards (IEC 61512), ‘or usiy
nterface (ISO 13374-2). The aim is to use a common set of vocabulary already défined.

berability will be enabled by completing the actions described in the following sub-claus

entify candidate applications and their domain

ate applications shall be identified and shall be assigned to their associated domain(s
with ISO 18435-1:2009, 5.4. The domain(s) involved within the-information exchanges s

Using ISO 18435-2:2012, Annex B, the Robot Monitoting application is assigned to don

ntifier, D1.2, and the Robot Control application is assignéd-to D1.1.

'he domain category identifier, e.g. D1.2 (see ISO 18435-1:2009, 5.4.8), is used to build the AIME.

entify processes

rocess profiles (see ISO 18435-2:2012, 6:2.3) of the candidate applications shall be identif

Using ISO 18435-2:2012, AnnexB, the Robot Monitoring application is associated with the pro
fionMonitoring and the Robot Control application is associated with the process MotionControl.

ommon resource profile (see ISO 18435-2:2012, 6.2.3) shall be identified.

Using ISO 18435-2:2012, Annex B, the Robot Monitoring application is associated with
C and the Robot Conttelapplication is associated resources PLC, servo drive, and vibration moni

lels and~terms for applications in different domains establishes the basis for ena
h exchange.

and definitions of the information models shall reference standards. The use of a Comkjil

to
), a
12 a

) in
hall

hain

ied.

cess

the
Lo

on
ing

EXAMPLE

QAL 2.1

the

1las 1CO 1 017 A D +1 Raol ot N s 3 1; 43 3 ratadd a N
Ubllls IOV 10700 4.4U14, AlllICA D, UIIC INUDUU IVMIUITILUIL llls appuk,auuu 1S5 dS55ULlIdlTu  vwWiIlll

industry specific standard for condition monitoring standard, [SO 13374.

The terminology and models of the standards shall be identified and referenced using open technical
dictionary (OTD) concepts. In this part of ISO 18435, the information models and terminology shall use
concepts of an open technical dictionary as defined in ISO/TS 29002 (see Annex A).

5.4.2.5 Define integration criteria

The application integration framework shall be specified for the information exchange.

NOTE 1

ISO 15745-1 specifies the set of rules and elements that comprise the application integration

framework. The set of elements and rules for constructing applications, systems, and components are consistent
within the application framework.

10
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EXAMPLE Using ISO 18435-2:2012, Annex B, the MEidentification (e.g. ADME) along with its MESource (ISO)
describes the reference application integration framework.

If the information exchange occurs between applications described using different application
integration frameworks, a set of rules and elements common to both frameworks shall be established.

NOTE 2 The development of a common set of rules for both frameworks is outside the scope of this part of
[SO 18435.

5.4.3 Specify content section
ThelADME contents for the information exchange snall be speciltied USIng a Comimnon lnforma[ion model.
EXAMPLE1 Using ISO 18435-2:2012, Annex B, the content section describes the information\exchange name,
varipbles in the exchange, and interactions for the information exchange.

EXAMPLE 2  Annexes C and D depict examples using contents for domain category‘identifier, 1.1 to D1.2,
exchange.

5.4/4 Specify resource and conveyance requirements

Basged on the application requirements and the resource capabilities, the context and ¢onveyance
sections shall be specified using the selected application integration framework.

Theg AIME resource section specifies the resource profilethat provides the capabilities peeded for
thelapplication.

EXAMPLE1 Using ISO 18435-2:2012, Annex B, the resource section profiles the resources necessary to
support the information exchange, such as a PLC.

The AIME conveyance section specifies th€) particular communications requiremerjts needed
for [the application. The common informationType shall be identified in both AIMEs. The set of
chahnelType,roleType and participantType'shall be identified in accordance with ISO 18435-2:2012, 6.2.4.

EXAMPLE 2  Using ISO 18435-2:2012)Annex B, the conveyance section profiles the channel fype that is
supported by the particular applicationintegration framework.

NOTE1 The conveyance section® can profile different channel types that are supported by @ particular
application integration framework. If the application integration framework supports multiple channel types,
the InformationType will have'the common semantics across the channelType(s).

NOTE 2 The roleTypé.dentifies services for the resource (e.g., service description in WSDL)
5.5| AIME requirements

5.5/1 General

AIMEs»are constructed according to the resource requirements established by the ppplication
interoperability requirements. In diagnostic applications where equipment/device/software is involved
in the application, a series of steps are required before operational information exchanges can take place.

5.5.2 AIME detailed requirements
The AIME shall support the following aspects:

— Selection: The first step is to select the appropriate equipment/devices/software profiles to
support the information exchange. The equipment/device/software profiles are chosen to meet
the requirements established by the resource and conveyance requirements stated in 5.4.4.
Typical supported applications require selection of the appropriate profiles to support the
information exchange.

© IS0 2015 - All rights reserved 11
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EXAMPLE1 Annex D depicts an example of equipment/device profile for construction of an AIME that meets
the requirements of 5.4.4.

EXAMPLE 2 ISO 16100 describes manufacturing software capability profiles.

— Configuration: This step specifies the configuration parameters of the device/equipment/software
to meet the information exchange requirements. A specific set of configuration steps are required
according to the conveyance and context requirements established in 5.4.4.

— Operation: This step specifies operational scenarios of the information exchanges between the
applications. The operational scenarios define the informationType and the interactions to be
supportedfer-theintereperabilityof theapplications-Thevariable typedefinitionisestablished by

the particular technical dictionary.

EXAMPLE 3] Annex B depicts an example of operational information to be exchanged that' mieets| the
requirements of 5.4.4.

Annex A dgpicts the requirements for specification of variable type and instance definitions.
5.6 Construction of the ADME

5.6.1 Geperal

ADMEs ar¢ constructed using the AIMEs to describe the relationships.between the applications.

Any manufacturing resource shall have a unique identification using a standardized method, such gs in
ISO/TS 29(002.

When the gomplete ADME and the complete AIME’s are defined in accordance with ISO 18435-2, [and
meet the cfiteria in SO 18435-1:2009, 5.3, then the applications shall be considered interoperable.

5.6.2 Technical dictionary selection

The technigal dictionary used in the application shall be selected and specified in the contents of{the
ADME.

EXAMPLE Annex A depicts an example of selection of the technical dictionary in the ADME contents section.

5.6.3 Application framework selection

The application frameworkiased in the application shall be selected and specified in the contents of the
ADME.

EXAMPLE AnnexAdepicts an example of selection of the application framework in the ADME contents section.

5.6.4 Coptents section

Each item shall be described according to Llause A.6.

6 Compliance

An application can state compliance to this part of ISO 18435 by documentation of context,
conveyance, and contents templates specified in ISO 18435-2 and compliance with the requirements
as stated in this part.

NOTE This part provides guidance for using the templates defined in ISO 18435-2 with the concepts of an
open technical dictionary as shown in Annex A.
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Annex A
(normative)

Ontology in AIME/ADME

Cnnnral rnnrnpts forOTD

CITC T O CUITCT TOT o T

A nyimber of terms are defined in ISO 18435-2. The definition of these terms can be entered ipto an open

tecH
tery
are

ma

NOT
ISO
doni
datad

The
OTI
A.2

The
sho

A2

Figiire A.1 summarizes the identifier format.

doriain may be referred to ontology for that domain. The use of an “identification guide”

inical dictionary (OTD). The use of an OTD enables concept identifiers to be associate
hs. Since for a particular domain, a different set of terms may be preferred, as long as t}
the same, a mapping between the domains is possible. A particular set of terms and th

ping between the OTD and the particular domain ontology.
E ISO/TS 22745-30 describes methods for construction of identification guides (or data red
TS 22745-40 describes methods for construction of catalogues. The‘requirements can be spec

ain ontology; the particular application specifies (via a catalogue desc¢ription), the support of th
requirements.

according to ISO/TS 29002-5.

Format of concept identifier according to ISO/TS 29002-5

concept identifiers shall be as specified inISO/TS 29002-5:2009, Clause 7; reference inf
vn in Table A.1.

L1 Overview

d with the
e concepts
eir use in a
provides a

uirements).
ified for the
e particular

terms defined in ISO 18435-2 are defined in Tables A.2*to A.5. Each term can be mapped into an

rmation is
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ISO/IEC 11179-6
AnnexAcefinasthe
intemabion al registration
dataidentifier (IRDH)

registration authority identifier (RAI)

. version
dataidentifier (DI) identifier (V1)
n=dagt | S
a= alphanumenc . omated onlyin case of
x = safe character optional ISOVIEC €523 registered organization”
#, . = saparator character e
7= N v 3
nnnn B HE006EE # T ] FOE000t # f
=4
11- m ¢Q Q}(\:
Code space idg (L(C"')
N
—— additonalinformaticn (Al) O
ORI source (OPIS) g\\%
organization partidentifier (OF1) Q
organization :dﬁnurmr(O‘)Q
intemational code designator @‘
ISO 29002-5
ISOI/IEC 6523 defines syntax and requirements
delines requirements for identification of organization identfication scha@ for conceptidentfiers
o
Figure A.1 — Identifier format
xO
A.2.2 Character set (.)\\Q
An identifier shall use only the charac’g\s' listed in Table A.1.
C)C%able A.1 — Character set
Designatign I@TEC 10646 code (hexadecimal) Description
digits 0030 - 0039 0 -9’
upper case |etters & 0041 - 005A ‘N -7
hyphen \Q‘ 002D ~
poundsign| VY 0023 ‘#
Period N 002E
Colon 003A o
Underscore 005F ‘7’

In this part of ISO 18435, the term “upper case alphanumeric” refers to an upper case letter or digit.

In this part of ISO 18435, the term “safe character” refers to an upper case letter, a digit, a colon, a
period, or an underscore.

A.2.3 Minimum length of attributes

Unless otherwise specified, the minimum length of each attribute specified in this part of ISO 18435 is 1.

14 © IS0 2015 - All rights reserved
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A.2.4 Maximum length of identifier

The

maximum length of an identifier is 290 characters.

Identifier elements are as specified in ISO/TS 29002-5:2009, Clause 8.

Syntax is as specified in ISO/TS 29002-5:2009, Clause 9.

An IRDI string for a normal identifier shall consist of the RAI string, the DI string, and the VI string,
separated by pound sign characters (#).

An
The

omitted. If the OPIS and Al are omitted, the last two hyphens shall be omitted. If the ARis o

last
EXA

Cor1

ICP =“0123", Ol = “45”, OPI = “678”, OPIS = “9”, Al = “abc”

Corl

ICP = “0161”, OI = “1”, OPI = (null), OPIS= (null), Al = (null)

Incdg

Trailing hyphens are not allowed.

Cor1

ICP = “0112”, O = “1”, OPI = (null), OPIS = (null), AF$*18435_3"

The
Clag

A.3
The

Al string is D Ol _OQPL QP d A ing

OP], OPI, ad I ae otionl.I te PI, PI n Al re oit, telst thre yh

hyphen shall be omitted.
MPLE The following are some correct and incorrect RAIs.
ect: RAI =“0123-45-678-9-abc”

ect: RAI =“0161-1"

rrect: RAI = “0161-1---"

ect: RAI =“0112-1-18435-AAA001”

concept types, as defined in ISO/TS 29002-5:2009, Clause 6, are:

s, property, datatype, document;-aid ontology.

Header section

AIME and ADME header sections are defined by the following set of terms as shown in ]|

aracters (-).

ns shall be

able A.2.

© ISO 2015 - All rights reserved
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Table A.2 — Header section

Term ICID Term Identifier Definition Example Variable ICID Concept Remarks
Identifier Type Text 1
Identifier | Mandatory - M Mandatory - M
Optional - O Optional - O
MEldentification |AAA001 M Identification | SmartPumpControlAIME M P ICID reference
of AIME/ADME technical dic-
tionary identi-
fier
MErevision AAA002 M Revision of|la M P
AIME/ADME
MEname AAA003 M Nameof AIME/ |D.1.2.Ay_D.1.1Az M P ADID category
ADME descriptive
nrame
MEsource AAA004 M Source of|[ISO M P
AIME/ADME
MEclassID AAA005 M Identification | AIP M C Profile iden-
of AIME/ADME tificatjon
class (ISO 15745
example)
MEdate AAA006 M Release date of | 2012-12-30 M P
AIME/ADME
MEregistry AAA007 M Registryname | Industry_specific_regis- M P Industry stpnd-
of AIME/ADME | try_name_ISO_13774 ard regigtry
name - rqgis-
tered in the|lCID
dictionary
Text 1 C=clags, P=property, DT=datatype, D=document. 0=Ontology

A.4 “Context” ontology

The AIME gnd ADME context sections are defined by the following set of terms as shown in Table A|3.

Table A.3 — Context section

Tprm ICID Term Identifier Definition Example Variable ICID | Concept Remarks
Identifier Type
(0TD=0112-1-18435) ISO/IEC 11578 | Text1
Identifier’)| Mandatory - M Mandatory - M
Optional - O Optional - O
domainSourc¢Handle AAB001 M Source|DL1 M C Domain for|Con-
domain ID trol, /0, dper-
forthis AIME ational dlata
from ADID historian,|and
panel dispjay
domainDestinjationHandle AAB002 M Destination|D1.2 M C Domain | for
domain ID Asset utiliza-
fortisATME tior, conmdition
from ADID monitoring,and
quality moni-
toring
applicationSourceHandle AAB003 M ID of the|PumpControl M C
source
applica-
tion for the
information
exchange

Text 1 C=class, P=property, DT=datatype, D=document. 0=0Ontology

16
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Term ICID Term Identifier Definition Example Variable ICID | Concept Remarks
Identifier pe
(0TD=0112-1-18435) ISO/IEC 11578 Toxt1
Identifier [Mandatory - M Mandatory - M
Optional - O Optional - O
applicationDestinationHandle | AAB004 M ID of the|PumpDiagnostics M C
destination
applica-
tion for the
information
exchange
applfcationRelationshipSection | AAB0OO5 0] List of con- M C
texts for the
application
applicationDomainRelation-| AAB006 0 Specifica-|Pump_Control_ M C List of the
shipName tion for the |Context, Pump_ ames
domain spe- | Diagnostics_Con-
cific context | text
of the appli-
cation
prodessSourceHandle AAB0O07 0 ID for the|FlowPIDControl 0 C A process con-
source pro- dists of a set of
cess associ- dctivities. Each
ated with dctivityisasso-
diated withaset
f functions.
Functions are
Hmplemented
hrough a set
fresources.
prodessDestinationHandle AAB008 (0] ID for the|CurrentHealthEv- (0] C
destination |aluation
préecess
associated
with
resojurcePack AAB009 (0} List o f|PLC, MMD 0 C KFach resource
resources iln the list has
involved in dorresponding
information ISO 15745 com-
exchange Bliantresource
profile
resourceName AAB010 (0] Instance|PLCO2 (0] C
name of
resources | MMD00
resojurceProfile AABO11 M Resource|PLCiso15745pro- M C
profile infor- | file
mation .
MMDiso15745pro-
file
Texf 1 C=class, P=property, DT=datatype, D=document. 0=0Ontology

A5

—‘Conveyarnce ontology

The AIME and ADME conveyance are defined by the following set of terms as shown in Table A.4 and
the example of use of the ontologies for information exchange between domains.

© ISO 2015 - All rights reserved
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Table A.4 — Conveyance section

Term ICID Term Identifier Definition Example Variable ICID Concept Remarks
Identifier Type Text
Identifier |Mandatory - M Mandatory - M
Optional - O Optional - O

informationType |AAC001 M Types of|CavinfoRequestType (0] C Information type
information defintions
exchanged

roleType AAC002 0 Enumer-|PumpDiagnosticsRole (0] C Role type defini-
ation of|PumpControlRole tions
capabilities
exhibited
by the par-
ticipant for
a particular
information
exchange

behaviour AAC003 0 Behaviour|PumpCavitationDetection 0 G

for the spec-
ified role

type

relationshipType |AAC004 0 Identifies|PumpControl2PumpDi- (0] C
the appli-|agnostics
cation role
types and
behaviour

PumpControl

participationType | AAC005 0 Types of col- | PumpFlowControl Cavitas (0] C
laborating|tionDetection
parties for
information

exchange

channelType AACO006 (0] Point of|PumpContfol2PumpMon- (0] C describes ¢om-
informa-|itor munication |inks
tion item between 1jole-
exchange Types

between
participants

Text 1 C=clags, P=property, DT=datatype, D=document. 0=Ontology

A.6 “Contents” ontology

The ADME(contents are define@by the following set of terms as shown in Table A.5.
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Table A.5 — Contents section

Term ICID Term Identifier Definition Example Variable ICID | Concept Type| Remarks
Identifier Text1
(0TD=0112-1-18435) 1SO/IEC 11578
Identifier |[Mandatory - M Mandatory - M
Optional - O Optional - O
informationExchange [ AAD001 M Information|smartPumplnforma- M C
E xchange|tionExchange
Name
relationship AADO002 0 Relationship|tns:PumpCon- 0 C
type trol2PumpDiagnostics
varipble AADO003 (0] Definitions of | PumpCtrl2CavDetec- 0 C Channelname
individual var- | tionC
iables used in
information | C@vInfoRequest
exchange CavinfoResponse
intefaction AAD004 0 realization of | CavinfoElicitation 0 C
an informa-
tion exchange
betweenroles
partficipate AADO005 0 Defines the|tns:PumpCon- (0] C Description of
relationships | trol2PumpDiagnostics relationship
for the inter- name, source
action role type and
destination
role type
exchlange AADO006 0 basic unit of|CavinfoRequestEx 0 C
information
exchange
interaction
send/receive AADO07 (0] send/receive/€avinfoRequest (0] C
information
per action
defined in
exchange
usingvariables
Text 1 C=class, P=property, DT=datatype, D=document. 0=0Ontology
© IS0 2015 - All rights reserved 19
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Annex B
(informative)

Smart Pump Information exchange example

B.1 Strategy of diagnostic

T

For improving an existing process, a new pump diagnostic application should be added to am~exisfing
pump contfol application. The specification of the diagnostic application can be developed based on/the
relevant dipgnostic measures resulting from the assessment of the process according to Figure B.1.

(Need of diagnostic)

No Efﬁcien& J
ffectiveness,

Diagnostic L= ;
No—Ppf reli quality,
e rotection,
\ etc

strategy ?

Define measure,
No——p»{ diagnostic criteria,
average ratings

Yes

erformance
measurable ?

Review measures

improving
performance
N Define key
D measure
No

Process
provement %

Yes

Diagnostic
application

Figure B.1 — Diagnostic strategy

B.2 Example of diagnostic integration into a pump application

The sequence diagram in Figure B.2 shows the simple request/response interaction between Pump
Control application and Pump Diagnostics application. ADME supports the information exchange
between the applications based upon the resource capabilities identified in the AIME from each
application. In this scenario, Pump Control application requests the diagnostics information from
Pump Diagnostics application. Later, Pump Control application could adjust the pump operation profile
accordingly, which is not included in the information exchange example in this annex.
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Pump Control Pump Diagnostics

| CavinfoRequest I

CavinfoResponse

a|yad uonesadQ isnipy

Figure B.2 — Simple information exchange between applications

Clayses B.3 and B.4 show the example set of AIMEs for Pump Control resource and Pump Diagnostics
resiurce. Clause B.5 shows the example ADME for the integrated Smart Pump application.|Clause B.6
shojs the example web service descriptionfor the information exchange.

B.3 AIME for Pump Control

Thif example represents the AIME for Pump Control.

<?xml version="1.0" encoding="utf-8"7?2>
<ISp AIME xmlns="httpit//www.iso.org/aime” xmlns:xsd="http://www.w3.0rg/2001/XMLS¢hema-
insfance”>
<MatrixElementHéeader>
<MEideptdfication>SmartPumpControlAIME</MEidentification>
<MErey¥sion>la</MErevision>
<MEmafie>D.1.2.Ay D.1.1Az</MEname>
<MESource>ISO</MEsource>
<MEclassID>AIP</MEclassID>
<MEdate>2013-12-30</MEdate>
<MEregistry>Industry specific registry name ISO 13774</MEregistry> </
MatrixETlementctHheader
<MatrixElementBody>
<Context Section>
<domainSection>
<domainSourceHandle>D1l.1</domainSourceHandle>
<domainDestinationHandle>
</domainDestinationHandle>
</domainSection>
<applicationSection>
<applicationSourceHandle>PumpControl</applicationSourceHandle>
<applicationDestinationHandle>
</applicationDestinationHandle>
</applicationSection>
<applicationRelationshipSection>
<applicationDomainRelationshipName>
Pump Control Context
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</applicationDomainRelationshipName>
</applicationRelationshipSection>
<processSection>
<processSourceHandle>FlowPIDControl</processSourceHandle>
<processDestinationHandle>
</processDestinationHandle>
</processSection>
<resourceSection>
<resourcePack name="PLC”>
<resourceName>PLC02</resourceName>
<resourceProfile>PLCisol5745profile</resourceProfile>
</resourcePack>
<resourcePack name="VFD”>
<resourceName>VFD00</resourceName>
<resourceProfile>VFDisol5745profile</resourceProfile>
</resourcePack>
</resourceSection>
</Context Section>
<(onveyance Section>
<description>PumpControl to Diagnostics (Cavitation Detection) pExample</

descriptign>
<informationType name="CavInfoRequestType” type="tCavInfoRequest”>
<description>
Diagnostics Request Message - AIME XML schema typoe
CavInfoRequestMsg will have sensor values forlow, pressure and
temperatufe
</description>
</informationType>
<informationType name="CavInfoResponseType” typ&="tCavInfoResponse”>
<description>
Diagnostics Response Message - AIME™XML schema type
CavInfoResponseMsg will have degréé of cavitation
</description>
</informationType>
<roleType name="PumpControlRole”>
<description>Role for Pump Contrxol</description>
<behaviour name="PumpControdf)interface="PumpControlInterface”>
<description>Behavioux( f8r PumpControl - use CIP for VFD control</
descriptign>
</behaviour>
</roleType>
<participantType name="RumpFlowControl”>
<description>Pump\Control Participant</description>
<roleType typeRef<”tns:PumpControlRole” />
</participantType>
<channelType name="PumpControl2PumpMonitor” type=”IS015745 ENet CommNet
Profile”>
<descriptlon>
Pump’ Control to Diagnostics Channel Type
BEfhernet/IP channel based on IS015745-2 Comm Profile
</dgscription>
</chauwelType>
</Conyveyance Section>
</MatfixElementBody>
</ISO AIMH>

B.4 AIME for Pump Diagnostic

This example represents the AIME for Pump Diagnostics.

<?xml version="1.0" encoding="utf-8"?>
<ISO AIME xmlns="http://www.iso.org/aime” xmlns:xsd="http://www.w3.0rqg/2001/XMLSchema-
instance”>
<MatrixElementHeader>
<MEidentification>SmartPumpMonitorAIME</MEidentification>
<MErevision>la</MErevision>
<MEname>D.1.2.Ay D.1.1Az</MEname>
<MEsource>ISO</MEsource>
<MEclassID>AIP</MEclassID>
<MEdate>2013-12-30</MEdate>
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<MEregistry>Industry specific registry name ISO 13774 DM</MEregistry> </
MatrixElementHeader>
<MatrixElementBody>
<Context Section>
<domainSection>
<domainSourceHandle></domainSourceHandle>
<domainDestinationHandle>D1.2</domainDestinationHandle>
</domainSection>
<applicationSection>
<applicationSourceHandle></applicationSourceHandle>
<applicationDestinationHandle>PumpDiagnostics</
applicationDestinationHandle>
</applicationSection>
<applicationRelationshipSection>
<applicationDomainRelationshipName>
Pump Diagnostics Context
</applicationDomainRelationshipName>
</applicationRelationshipSection>
<processSection>
<processSourceHandle></processSourceHandle>
<processDestinationHandle>CurrentHealthEvaluation</t
professDestinationHandle>
</processSection>
<resourceSection>
<resourcePack name="PLC">
<resourceName>PLCO1l</resourceName>
<resourceProfile>PLCisol5745profile</f&sourceProfile>
</resourcePack>
</resourceSection>
</Context Section>
<Conveyance Section>
<description>PumpControl to Diagnogfiics (Cavitation Detection) Example</

desfription>
<informationType name="CavInfoRequestType” type="tCavInfoRequest”>
<description>
Diagnostics Request Message - AIME XML schema type
CavInfoRequestMsg,Wwill have sensor values for flow, pressure gnd
temperature
</description>
</informationType>
<informationType nam&="CavInfoResponseType” type="tCavInfoResponse”>
<description>
Diagngstics Response Message - AIME XML schema type
CavIfifoResponseMsg will have degree of cavitation
</desceiption>
</informationType>
<roleTyges/name="PumpDiagnosticsRole”>
<déscription>Role for Diagnostics - Cavitation Detection</descrigtion>
<Pehaviour name="PumpCavitationDetection”
intgrface="PumpMonitorInterface”>
<description>Behaviour for Diagnostics Role - Cavitation Detgction</
desgription>
</behaviour>
</roleType>
<participantType name="CavitatinDetection”>
description>Diagnostics Participant</description
<roleType typeRef="tns:PumpDiagnosticsRole” />
</participantType>
<channelType name="PumpControl2PumpMonitor” type="IS015745 ENet CommNet

Profile”>

<description>Pump Control to Diagnostics Channel Type
Ethernet/IP channel based on IS015745-2 Comm Profile
</description>
</channelType>
</Conveyance_ Section>
</MatrixElementBody>
</ISO AIME>
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B.5 ADME for Integrated Smart Pump

This example represents the integrated smart pump application which consists of Pump Control
application and Pump Diagnostics application.

<?xml version="1.0" encoding="utf-8"7?>
<ISO_ADME xmlns="http://www.iso.org/adme” xmlns:xsd="http://www.w3.0rg/2001/XMLSchema-
instance”>
<MatrixElementHeader>
<MEidentification>SmartPumpOPCADME</MEidentification>
<MErevision>la</MErevision>
<MEname>D.1.2.Ay D.1.1Az</MEname>
<NEsource>150</MkEsource>
<NEclassID>AIP</MEclassID>
<NEdate>2013-12-30</MEdate>
<NEregistry>Industry specific registry name ISO 13774 DM SD</MEregistry> </
MatrixElerfentHeader>
<MatrixElementBody>
<(ontext Section>
<domainSection>
<domainSourceHandle>D1.1</domainSourceHandle>
<domainDestinationHandle>D1.2</domainDestinationHandlé>
</domainSection>
<applicationSection>
<applicationSourceHandle>PumpControl</application3durceHandle>
<applicationDestinationHandle>PumpDiagnostics<¥
applicatignDestinationHandle>
</applicationSection>
<applicationRelationshipSection>
<applicationDomainRelationshipName>
Pump Control Context
</applicationDomainRelationshipName
<applicationDomainRelationshipName3
Pump Diagnostics Context
</applicationDomainRelationshipName>
</applicationRelationshipSection¥
<processSection>
<processSourceHandle>FlewPEDControl</processSourceHandle>

<processDestinationHanpdle>CurrentHealthEvaluation</
processDegtinationHandle>

</processSection>
<resourceSection>
<resourcePack mame="PLC”>
<resourceName>PLC02</resourceName>
<resourCGeProfile>PLCisol5745profile</resourceProfile>
</resourcePack>
<resourceBack name="MMD”>
<resburceName>MMD00</resourceName>
“f&sourceProfile>MMDisol5745profile</resourceProfile>
< /x&sourcePack>
Krg'sourcePack name="PLC”>
<resourceName>PLC01</resourceName>
<resourceProfile>PLCisol5745profile</resourceProfile>
</resourcePack>
resourcescc L,J'.Ull
</Context Section>
<Conveyance Section>
<description>PumpControl to Diagnostics (Cavitation Detection) Example</
description>
<informationType name="CavInfoRequestType” type="tns:tCavInfoRequest”>
<description>
Diagnostics Request Message - AIME XML schema type
CavInfoRequestMsg will have sensor values for flow, pressure and

temperature
</description>
</informationType>

<informationType name="CavInfoResponseType” type="tns:tCavInfoResponse’”>
<description>

Diagnostics Response Message - AIME XML schema type
CavInfoResponseMsg will have degree of cavitation
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</description>
</informationType>
<roleType name="PumpDiagnosticsRole”>
<description>Role for Diagnostics - Cavitation Detection</description>
<behaviour name="PumpCavitationDetection”
interface="PumpMonitorInterface”>

<description>
Behaviour for Diagnostics Role - Cavitation Detection
DiagCIPInterface is based on IS015745-2 Comm Profile
</description>
</behaviour>
</roleType>

<roleType name="PumpControlRole”>
<description>Role for Pump Control</description>
<behaviour name="PumpControl” interface="PumpControlInterfacef>

<description>
Behaviour for PumpControl - use CIP for VFD control
PumpCtrlCIPInterface is based on IS015745-2 Comm' Profile
</description>
</behaviour>
</roleType>

<relationshipType name="PumpControl2PumpDiagnostics”>
<description>Pump Control to Cavitation Detectilorn) Relationship</
desgription>
<roleType typeRef="tns:PumpControlRole” />
<roleType typeRef="tns:PumpDiagnosticsRolef)/>
</relationshipType>
<participantType name="PumpFlowControl”>
<description>Pump Control Participant{/description>
<roleType typeRef="tns:PumpControlRaote” />
</participantType>
<participantType name="CavitationDefection”>
<description>Diagnostics Partigipant</description>
<roleType typeRef="tns:PumpRiagnosticsRole” />
</participantType>
<channelType name="PumpContrel2PumpMonitor” type="”I1S015745 ENet CommNet
Profile”>
<description>
Pump Control té&yDiagnostics Channel Type
Ethernet/IP(chdnnel based on IS015745-2 Comm Profile
</description>
</channelType>
</Conveyance_ Sectioy>
<Content Section®
<informatienExchange name="smartPumpInformationExchange”>
<deseription>Smart Pump Information Exchange</description>
<relationship type="tns:PumpControl2PumpDiagnostics” />
<variableDefinitions>
<variable name="PumpCtrl2CavDetectionC”
chapnelType="Hs: PumpControl2PumpMonitor”
roleTypes="tns:PumpControlRoletns:PumpDiagnosticsRole”>
<description>Channel Variable</description>
</variable>
<variable name="CavInfoRequest”
infprmationType="tns:CavIinfoRequestType”
Tolelypes="tns:PumpControlRoletns: PumpDiagnosticsRole
<description>Cavitation Information Request Message</description>
</variable>
<variable name="CavInfoResponse”
informationType="tns:CavInfoResponseType”
roleTypes="tns:PumpCtrlRoletns:PumpDiagnositcsRole”>
<description>Cavitation Information Response Message</description>
</variable>
</variableDefinitions>
<interaction name="CavInfoElicitation” operation="getCavitationInfo”
channelVariable="tns:PumpCtrl2CavDetectionC”>
<description>Cavitation Information Elicitation
(This could be mapped to WSDL operation or topic in

Publish/Subscribe)
</description>
<participate relationshipType="tns:PumpControl2PumpDiagnostics”
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fromRoleTypeRef="tns:PumpControlRole”
toRoleTypeRef="tns:PumpDiagnosticsRole”
/>
<exchange name="CavInfoRequestEx"”
informationType="tns:CavInfoRequestType”
action="request”>
<description>Cavitation Detection Request Message Exchange</
description>
<send variable="CavInfoRequest” />
<receive variable="CavInfoRequest” />
</exchange>
<exchange name="CavInfoResponseEx”
informationType="tns:CavInfoResponseType”
action="respond”>
<description>Cavitation Detection Response Message Exchange<$/

descriptign>
<send variable="CavInfoResponse” />
<receive variable="CavInfoResponse” />
</exchange>
</interaction>
</informationExchange>
</Content Section>
</MatfixElementBody>
</ISO_ADMH>

B.6 Web Service Description for the Information Exchange

This examjple represents the web service description of the information exchange for Pump Diagnodtics
providing Eump monitoring service.

<?xml vergion="”1.0" encoding="utf-8" 727>
<description
xlns="http://www.w3.0rg/ns/wsdl”
tdrgetNamespace= “http://www.iso.org/201@/wsdl/pumpMonitorSvc”
xmMlns:tns= “http://www.iso.org/2011/wsdlYpumpMonitorsSve”
xflns:rms = “http://www.iso.org/2011/8chemas/pumpMonitorSve”
xmlns:wsoap= “http://www.w3.org/ns/wsdl/soap”
xmlns:soap="http://www.w3.0rg/2003/05/socap-envelope”
xflns:wsdlx= “http://www.w3.o0oprg/Ats/wsdl-extensions”>
<docurjentation>
This document describes théssample pump monitor service
</docymentation>

<typeg>

<#s:schema
xmlns:xs=¢HPtp://www.w3.0rg/2001/XMLSchema”
targetNdmespace="http://www.iso.org/2011/schemas/pumpMonitorsSvec”
xmlns=¢http://www.iso.org/2011/schemas/pumpMonitorSvc”>

<xs:element name="CavInfoRequest” type="CavInfoRequestType”/>
<xs:80mplexType name="CavInfoRequestType”>
<xs:sequence>
<xs:element name="pumpType” type="xs:string”/>
<xs:element name="pumplocation” type="xs:string”/>
TStremert e STheT kI ety peE= XS T t e~
</xs:sequence>
</xs:complexType>

<xs:element name="CavInfoResponse” type="CavInfoResponseType”/>
<xs:complexType name="CavInfoResponseType”>
<xs:sequence>
<xs:element name="pumpType” type="xs:string”/>
<xs:element name="cavitationDegree” type="xs:integer”/>
</xs:sequence>
</xs:complexType>
</xs:schema>
</types>

<interface name = “pumpMonitorInterface” >
<operation name="getCavitationInfo”
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pattern="http://www.w3.0rg/ns/wsdl/in-out”
style="http://www.w3.0rg/ns/wsdl/style/iri”
wsdlx:safe = “true”>
<input messagelabel="In"
element="rms:CavInfoRequest” />
<output messagelabel="0Out”
element="rms:CavInfoResponse” />
</operation>
</interface>
<binding name="pumpMonitorSOAPBinding”
interface="tns:pumpMonitorInterface”
type="http://www.w3.0rg/ns/wsdl/soap”
wsoap:protocol="http://www.w3.0rg/2003/05/soap/bindings/HTTP/”>

<operation ref="tns:opVibInfoRequest”
wsoap:mep="http://www.w3.0rg/2003/05/soap/mep/soap-response”/x
</binding>
<service name="pumpMonitorService”
interface="tns:pumpMonitorInterface”>
<endpoint name="pumpMonitorEndpoint”
binding="tns:pumpMonitorSOAPBinding”
address ="http://www.iso.org/2011/pumpMonitorServidéeld />
</service>

</dgscription>
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Annex C
(informative)

Jam detection example

Motor current greater than the motor S nameplate ratlng can 1nd1cate a high overload or stall condltlon

such as an
motor, and

resource ahd Pump Dlagnostlcs resource. The example AIME in Clause C.1 represents the pump,conitrol
capability. [The example AIME in Clause C.2 represents the jam detection capability. Clause C.3 showd the
example ADME for exchanging jam detection information between two applications using EtherNet/IP.
Figure C.1 {llustrates jam detection information exchange.

Pump
Control

1
|
|
|
|
|

Pump
Diagnostics

——Jam Waming Request—-—-—bl

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|

Ié — — — — Jam Waming-Résponse- — — — — =

Figure C.1 — Jam detection information exchange

C.1 AIME for Pump Control

This example represents the AIME for Pump Control.

<?xml version="1.0" encoding="utf-8"?>
<ISO AIME xmlns="http://www.iso.org/aime” xmlns:xsd="http://www.w3.0rg/2001/XMLSchema-

instance”>
<MatrixElementHeader>

<MEidentification>SmartPumpControlAIME</MEidentification>

<MErevision>la</MErevision>

<MEname>D.1.2.Ay D.1.1Az</MEname>
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<MEsource>ISO</MEsource>
<MEclassID>AIP</MEclassID>
<MEdate>2013-12-30</MEdate>
<MEregistry>Industry specific registry name ISO 13774</MEregistry>
</MatrixElementHeader>
<MatrixElementBody>
<Context Section>
<domainSection>
<domainSourceHandle>D1l.1</domainSourceHandle>
<domainDestinationHandle>
</domainDestinationHandle>
</domainSection>
<applicationSection>
<applicationSourceHandle>PumpControl</applicationSourceHandle>
<applicationDestinationHandle>
</applicationDestinationHandle>
</applicationSection>
<applicationRelationshipSection>
<applicationDomainRelationshipName>
Pump Control Context
</applicationDomainRelationshipName>
</applicationRelationshipSection>
<processSection>
<processSourceHandle>FlowControl</processSouxeéHandle>
<processDestinationHandle>
</processDestinationHandle>
</processSection>
<resourceSection>
<resourcePack name="PLC">
<resourceName>PLC02</resourceName>
<resourceProfile>PLCisol15745profile</resourceProfile>
</resourcePack>
<resourcePack name="Contactor®>
<resourceName>I-000</resqurceName>
<resourceProfile>I-0isd2b745profile</resourceProfile>
</resourcePack>
</resourceSection>
</Context Section>
<Conveyance Section>
<description>PumpCoritsél to Diagnostics (Jam Detection) Example</desdription>
<informationType namé="JamWarnLevelType” type="tJamWarnLevel”>
<description>Jdam Warn Level data type</description>
</informationType>
<informationTypé name="WarningStatusType” type="tWarningStatus”>
<description>Warning Status</description>
</informationType>
<roleTypes/name="PumpControlRole”>
<dé€scription>Role for Pump Control</description>
<Pehaviour name="MotorStatus” interface="MotorProtectCIPInterfacg”>
<description>Behaviour for PumpControl - use CIP for Motor Sfatus</

desfription>
</behaviour>
</roleType>
<participantType name="MotorProtection”>
<description>Pump Control Participant</description>
Tolelype CLypeRef="tns:PumpControlRole
</participantType>
<channelType name="PumpControl2PumpMonitor” type="IS015745 ENet CommNet

Profile”>
<description>
Pump Control to Diagnostics Channel Type
Ethernet/IP channel based on IS015745-2 Comm Profile
</description>
</channelType>
</Conveyance_ Section>
</MatrixElementBody>
</ISO AIME>
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C.2 AIME for Pump Monitor

This example represents the AIME for Pump Monitoring.

<?xml version="1.0" encoding="utf-8"72>
<ISO_AIME xmlns="http://www.iso.org/aime” xmlns:xsd="http://www.w3.0rg/2001/XMLSchema-

instance”>

<MatrixElementHeader>
<MEidentification>SmartPumpMonitorAIME</MEidentification>
<MErevision>la</MErevision>

<MEname>D.1.2.Ay D.1l.l1Az</MEname>
<MEsource>ISO</MEsource>

</Mat1
<Matr]

applicati

processDeg

Profile”>

30
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ULL,ch 1U-A1LLD LlDL/lcl L

[Edate>2013-12-30</MEdate>
[Eregistry>Industry specific registry name ISO 13774 DM</MEregistry>
ixElementHeader>

xElementBody>

ontext Section>

nDestinationHandle>

tinationHandle>
</processSection>
<resourceSection>
<resourcePack name="PLE"“>
<resourceName>PLCOLL/resourceName>
<resourceProfile>PLCisol5745profile</resourceProfile>
</resourcePack>
<resourcePack name="MotorManagementDevice”>
<resourceName>0L-R01</resourceName>
<resourdeBrofile>OL-REtherNetIPprofile</resourceProfile>
</resourcegPack>
</resourceSd&ctgiton>
Context Sect{ion>

onveyance Segetion>

<domainSection>
<domainSourceHandle></domainSourceHandle>
<domainDestinationHandle>D1l.2</domainDestinationHandle>

</domainSection>

<applicationSection>
<applicationSourceHandle></applicationSourceHandle>
<applicationDestinationHandle>PumpDiagnostics</

</applicationSection>

<applicationRelationshipSection>
<applicationDomainRelationshipName>

Pump Diagnostics Context

</applicationDomainRelationshipName>

</applicationRelationshipSection>

<processSection>
<processSourceHandle></processSogreceHandle>
<processDestinationHandle>CurreintHealthEvaluation</

<description>PumpControl to Diagnostics (Jam Detection) Example</descriptign>

<infexmationType name="JamWarnLevelType” type="tJamWarnLevel”>
<description>Jam Warn Level data type</description>

</ ¥nformationType>

<informationType name="WarningStatusType” type="tWarningStatus”>

= riotionsWorning SF ot g = riotion
13 I 15

</informationType>
<roleType name="PumpDiagnosticsRole”>
<description>Role for Jam Detection</description>
<behaviour name="0OL-RMotorProtect” interface="MotorProtectCIPInterface”>
<description>Behaviour for Jam Detection</description>
</behaviour>
</roleType>
<participantType name="JamDetection”>
<description>Diagnostics Participant</description>
<roleType typeRef="tns:PumpDiagnosticsRole” />
</participantType>
<channelType name="PumpControlZ2PumpMonitor” type="IS015745 ENet CommNet

<description>Pump Control to Diagnostics Channel Type
Ethernet/IP channel based on IS015745-2 Comm Profile
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