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PREFACE

This preface, as well as all footnotes and annexes, is included for information purposes and is not
part of ANSI/ISA-95.07.01-2017.

The standards referenced within this document may contain provisions which, through reference
in this text, constitute requirements of this document. At the time of publication, the editions
indicated were valid. All standards are subject to revision, and parties to agreements based on
this document are encouraged to investigate the possibility of applying the most recent editions of
the standards indicated within this document. Members of IEC and ISO maintain registers of
currently valid International Standards. ANSI maintains registers of currently valid U.S. National
Standards.

This document has been prepared as part of the service of ISA, the International Society of
Automation Society, toward a goal of uniformity in the field of instrumentation. To be of real value,
this document should not be static but should be subject to periodic review. Toward this end, the
Society welcomes all comments and criticisms and asks that they be addressed to the Secretary,
Standards and Practices Board; ISA; 67 T.W. Alexander Drive; P. O. Box 12277; Research Triangle
Park, NC 27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to USA
users of ISA standards of incorporating suitable references to the Sl (and the metric system) in
their business and professional dealings with other countries. Toward this end, this Department
will endeavor to introduce Sl-acceptable metric units in all new and revised standards,
recommended practices, and technical reports to the greatest extent possible. Standard for Use
of the International System of Units (SI): The Modern Metric System, published by the American
Society for Testing & Materials as IEEE/ASTM SI 10-97, and future revisions, will be the reference
guide for definitions, symbols, abbreviations, and conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and
interests in the development of ISA standards, recommended practices, and technical reports.
Participation in the ISA standards-making process by an individual in no way constitutes
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended
practices, and technical reports that ISA develops.

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT
THAT IS REQUIRED FOR USE OF THE STANDARD, IT WILL REQUIRE THE OWNER OF THE
PATENT TO EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY
USERS COMPLYING WITH THE STANDARD OR A LICENSE ON REASONABLE TERMS AND
CONDITIONS THAT ARE FREE FROM UNFAIR DISCRIMINATION.

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS STANDARD, THE USER IS
CAUTIONED THAT IMPLEMENTATION OF THE STANDARD MAY REQUIRE USE OF
TECHNIQUES, PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO
POSITION ON THE EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE
INVOLVED IN IMPLEMENTING THE STANDARD. ISA IS NOT RESPONSIBLE FOR
IDENTIFYING ALL PATENTS THAT MAY REQUIRE A LICENSE BEFORE IMPLEMENTATION
OF THE STANDARD OR FOR INVESTIGATING THE VALIDITY OR SCOPE OF ANY PATENTS
BROUGHT TO ITS ATTENTION. THE USER SHOULD CAREFULLY INVESTIGATE RELEVANT
PATENTS BEFORE USING THE STANDARD FOR THE USER’S INTENDED APPLICATION.

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS STANDARD WHO IS AWARE OF ANY
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE STANDARD NOTIFY THE ISA
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.
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ADDITIONALLY, THE USE OF THIS STANDARD MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS OR EQUIPMENT. THE STANDARD CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
HAZARDOUS CONDITIONS. THE USER OF THIS STANDARD MUST EXERCISE SOUND
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED
SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS STANDARD.

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE
IMPACTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION.

ISA (www.isa.org) is a nonprofit professional association that sets the standard for those who apply
engineering and technology to improve the management, safety, and cybersecurity of modern
automation and control systems used across industry and critical infrastructure. Founded in 1945,
ISA develops widely used global standards; certifies industry professionals; provides education
and training; publishes books and technical articles; hosts conferences and exhibits; and provides
networking and career development programs for its 40,000 members and 400,000 customers
around the world.

ISA owns Automation.com, a leading online publisher of automation-related content, and is the
founding sponsor of The Automation Federation (www.automationfederation.org), an association of
non-profit organizations serving as "The Voice of Automation." Through a wholly owned subsidiary,
ISA bridges the gap between standards and their implementation with the ISA Security Compliance
Institute (www.isasecure.org) and the ISA Wireless Compliance Institute (www.isal00wci.org).

This standard was approved by the ISA Standards and Practices Board on 18 August 2017.
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ENTERPRISE-CONTROL SYSTEM INTEGRATION
Part 7: Alias Service Model

FOREWORD

ISA-95 is a series of standards that defines enterprise to control system integration. This standard,
Part 7 in the series, defines an alias service model (ASM) that includes a set of services and
exchange information used to map identifiers from one application’s or system’s identifier
namespace to another application’s or system’s identifier namespace.

Clause 4 is normative. It defines the general service model and functions of the ASM services.
Clause 5 is normative. It defines the ASM object model.

Clause 6 is normative. It defines the ASM services.

Clause 7 is normative. It defines the ASM transactions.

Clause 8 is normative. It defines conformance points for compliance.

Annex A is normative. It provides property values.

Annex B is normative. It provides category names.

Annex C is informative. It provides example of use of the ASM.

Annex D is informative. It provides answers to frequently asked questions.

As currently envisioned, the ISA95 series consists of the following standards under the general
title Enterprise-Control System Integration:

- Part 1: Models and terminology

- Part 2: Objects and attributes for enterprise-control system integration

- Part 3: Activity models of manufacturing operations management

- Part 4: Object models and attributes of manufacturing operations management
- Part 5: Business to manufacturing transactions

- Part 6: Messaging service model (MSM)

- Part 7: Alias service model (ASM)
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INTRODUCTION

This ISA-95 Part 7 standard is based on the use of ISA-95 object models defined in Parts 2, 4 and
5 (Parts 1 and 3 do not contain object models) to define a set of services that may be used to
facilitate the mapping of identifiable elements between communicating applications. Applications
may have, and often do have, different identifications for the same objects. In any exchange all
parties to the exchange must agree on the names or identifiers of the objects. Often this agreement
is managed through a set of alias identification registration services. This standard defines an alias
service model (ASM) and formal object model for translating context in information exchanges.
This standard defines a simple implementation approach to a subset of the much broader issue
that is addressed by ISO/IEC 11179 Information technology — Metadata registries (MDR) and
ISO/IEC 19763 Information technology — Metamodel framework for interoperability (MFI). This
standard enables the use of existing ontology mapping standards (e.g., OWL / RDF. topic maps)
as part of the contextualization of objects in the exchange and new standards as they are
developed as part of the predicate definition between items. This standard provides for the
exchange of the semantic mapping information as well as format information. The specific
grammar and mechanisms used to express the context in these standards is not part of the scope
of this standard.

All references to levels in this standard pertain to the levels of the function hierarchy model
identified in the ISA-95 Part 1 standard.

This standard defines a set of services definitions that are designed to provide the functionality
needed for a vendor independent method for translating identifiers across different namespaces.
Using a common representation of objects, such as enumeration strings, property names, and
equipment tag names, is an important element of any integrated system. Enterprise/Control system
integration involves multiple different steps to exchange data between different computer system
applications, as shown in Figure 1.

a) The applications usually have different internal representations of exchanged objects in
their own local data stores. In an exchange, this representation is converted from the local
format to a commonly accepted global format. The ISA-95 Part 2 standard defines
representations of a global format for Level 4-3 data exchanges. The Part 4 standard
defines representations of a global format for Level 3-3 data exchanges.

b) Any object identification and enumeration which needs to be exchanged and is not the
same on all systems can be converted from a local namespace to a principle namespace
(step 3 in the figure) and the principle namespace to the local namespace (step 7 in the
figure). This standard defines a minimal set of services and message rules which can be
used to translate local to principle and principle to local identifiers.

Example 1 Assume two applications, ALPHA and BETA, the ALPHA application initiates a data exchange with
the BETA application, and BETA responds back to ALPHA. The format conversions are:
1. ALPHA’s local format is converted to a global format for the request data.
Local items in ALPHA are mapped into a principle (global) items namespace.

2
3. The message is sent from ALPHA to BETA.
4

Upon receipt of the message, BETA must map the principle (global) items into BETA’s item
namespace.

5. The global format must be converted to BETA’s local format for the request data.
6. If there is any response required, then the process is reversed.
Example 2 IDs for identified elements may be status codes, tag names, or equipment identifiers.

Example 3 Data which is represented in one element namespace, such as codes 1,2,3,4 may have a different
namespace representation in another application, such as codes Ok, Done, Error, Delay.

Documents

Document Sharing Hub

Copyright International Society of Automation
Provided by IHS Markit under license with ISA Licensee=University of Alberta/5966844001, User=Drinkkumaoh, sarahthe
No reproduction or networking permitted without license from IHS Not for Resale, 05/18/2018 03:05:15 MDT

Full document details: ISA 95.00.07 2017


http://www.avadocuments.com/doc/isa-95-00-07-2017
http://www.avadocuments.com/doc/isa-95-00-07-2017

ANSI/ISA-95.00.07-2017 -12 -

c) Messages are transported from one application to another, either within the same computer
environment or across computers. Transport mechanisms are defined in other standards,
such as TCP/IP and Ethernet standards. The Part 6 standard defines a set of message
services for the exchange of messages between applications.

d) When data exchange information is received, there are specific rules that define what
resultant data is to be returned. The transaction rules are defined in the Part 5 standard

(step 10 in the figure).
Application BETA \

/ Application ALPHA \
P Save & 9
Process local
Information

Execute
transaction
rules

Collect local
information

Local
Information

information

Part 5

Convert local . . Convert global
Part. 2’4.’5 format to Specification format to local Pa.rt. 2’4.’5
ecifications global format format Specifications

Convert
principle item Part 7

semantics to local Specification
item semanti

Part 7 item semantics

ecification to principle item
semantics

Receive
information Part 6

from exchange Specification
service

Information
exchange
services

Part 6 information to

Specification exchange
service

Figure 1 — Steps in application-to-application communication

This standard does not specify what technology an underlying system would use to implement the
Alias services. Possible implementations include web services using a SOAP (Simple Object
Access Protocol) interface, an HTTP/HTTPS implementation using a REST (Representational
State Transfer) interface, or an API defined interface. This part defines the basic services with the
assumption that specific technology implementations will be defined in companion specifications.
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ENTERPRISE-CONTROL SYSTEM INTEGRATION
Part 7: Alias service model

1 Scope

This standard defines technology independent services and messages for associating and
mapping aliases (equivalent identifiers) and associated context that are exchanged between
manufacturing operations domain applications and applications in other domains. The
identification of the organization and owner of each system and the lifecycle management of the
equivalent object namespaces is outside the scope of this standard.

2 References

[1] ANSI/ISA-95.00.01-2010 (IEC 62264-1 Mod), Enterprise-Control System Integration — Part
1: Models and Terminology

[2] ANSI/ISA-95.00.02-2010 (IEC 62264-2 Mod), Enterprise-Control System Integration — Part
2: Object Models and Attributes

[3] ANSI/ISA-95.00.04-2012, Enterprise-Control System Integration — Part 4: Object Models
and Attributes of Manufacturing Operation Management

[4] ANSI/ISA-95.00.05-2013, Enterprise-Control System Integration — Part 5: Business to
Manufacturing Transactions

[5] ANSI/ISA-95.00.06-2014, Enterprise-Control System Integration — Part 6: Message Service
Model

3 Definitions, abbreviations, and conventions

3.1 Terms and definitions

3.1.1

alias

equivalent identifier
alternative ID for an object

3.1.2
alias directory
collection of equivalent identifications of objects

3.1.3

application

program or system that defines a namespace for IDs

NOTE: This defines the scope of where the ID namespace is defined. This may be a single instance of an
application, multiple instances of the same application, applications using the same namespace from a

single vendor, or a complete system that has applications from different vendors that have agreed to a
common namespace.

3.1.4
category
organizational element used to group principle items and identifiers defined in namespaces

3.1.5
identifier
sequence of characters that uniquely identifies an object within a specific context

Copyright International Society of Automation
Provided by IHS Markit under license with ISA
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3.1.6
local identifier
identifier of an object or enumeration for a specific namespace

3.1.7
namespace
set of unique named identifiers for a specific application or system

3.1.8
namespace item
unique ID that identifies an object or enumeration within a category for a specific namespace

3.1.9
principle item

commonly agreed to identifier of an object or enumeration for exchange between different
namespaces

3.2 Abbreviations

ASM Alias Service Model
ID Identifier

3.3 Conventions

Italics are used, beyond the use defined in ISO/IEC Directives Part 2, to emphasize the 62264-
specific meaning of terms. They are used for the following cases:
o Names of objects used in exchanged data

e Names of services

4 Identifying objects and enumerations in data exchanges

4.1 Converting data element IDs

Local IDs of data elements in an information exchange may not be globally known to all
applications.

Example 1 Status values in one application may be defined as “Good” and “Bad”, but equivalent values may be defined
as “OK” and “NOK” in another application or “Pass” and “Fail” in another application.

This standard defines a set of services that shall be used to provide an interface to a directory of
equivalent IDs. It defines a common model for registration of identifiers and cross references of
the identifiers for multiple systems. Different systems will often have different rules for the
character sets available for use in identifiers and for the length of the identifiers.

Example 2 One system may allow A..Z, a..z, 0..9 in identifiers with a maximum length of 12, while another may also

allow the use of the following characters “@/~\|_-.” with a maximum length of 32 characters.
NOTE 1 This standard does not define how the directory should operate. It only defines a standard set of services
to use the directory, and message exchanges for using the directory.
NOTE 2 This standard does not specify what technology an underlying system would use to implement the services.
NOTE 3 This standard does not specify any local representation of the directory, but defines an abstract model for

the exchange of directory information using object models in the same format as Parts 2 and 4, message
transaction rules in the same format as Part 5 and a service model in the same format as Part 6.
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4.2 Principle item

It is important for system integration startup and for error analysis in message exchanges to be
able to easily interpret the content of messages. For this reason, the ASM has the concept of a
principle item. Principle items should be defined as part of an engineering activity during an
integration project. The services defined provide the support needed to perform the translations
during message exchanges, and are not designed to provide creation or maintenance of a

directory.

NOTE 1 The assumption is an ASM service provider would provide the methods to create, maintain, and manage
the directory.

NOTE 2 Often the principle item is the identifier from the system of record. The system of record is the authoritative

data source for a given data element or piece of information.

Example The following tables list examples of principle to local identifier translations:

atego D P ple 1D Alpha Namespace Beta Namespace a a Namespace
em ID em ID em ID
Material Status Pass Pass réussir pasar
Material Status Fail Fail manquer fallar
Category ID Principle ID Alpha Namespace Beta Namespace Gamma Namespace
Item ID Item ID Item ID
Assembly Type Physical Physical Assembly Physical montaje fisico
Assembly
Assembly Type Logical Logical Assembly Logical montaje légico
Assembly
Category ID Principle ID Alpha Namespace Beta Namespace Gamma Namespace
Item ID Item ID Item ID
Production Status | Approved Available Approved aprobado
Production Status | Released Ready Released liberado
Production Status | Blocked Quarantined Blocked obstruido
atego D P ple 1D Alpha Namespace Beta Namespace a a Namespace
em ID em ID em ID
Tag Names TIC-8106 Unitl.TopTemp TIC-8106 TIC8106
Tag Names LTC3_AIT211 AlIT211 Lone Tree PLC LTC3_AIT211
Analyzer

4.3 Identifier categories

Category defines a collection of unique items within a collection of namespaces. Standard
categories are defined in Annex B of this standard. Additional categories can be defined for
property IDs, statuses, and other enumerations not defined in the other standards in the ISA-95
series.

4.4 Alias directory use

ASM provides a method for applications to convert local identifiers to common identifiers (principle
IDs), and convert common identifiers to local identifiers as part of a complete application-to-
application communication protocol. This is illustrated as step 7 in Figure 2.
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Application BETA

Process local
information

Information

Convert global Part 2.4.5
format to local o

format Specifications

Convert
principle item Part 7

semantics to local Specification
item semanti

Receive
information Part 6

from exchange Specification
service

Figure 2 — Specifications in application-to-application communication

There are two models for translations, a set of standard services which translate lists of local to
principle or principle to local identifiers, and a set of message transactions which can be used by
an application to build a local cache of translated identifiers.

NOTE A local cache of translations can be used to reduce network communications and speed generation of

exchange messages, but it does require that the ASM service provider supports the message exchange
formats and that the application creating the cache also supports the message exchange formats.

4.5 Item predicate rules

Predicates define the rules that may have been used to convert local item semantics into principle
item semantics, or that document the rules used in the conversions. This enables the use of
existing ontology mapping standards (e.g., OWL / RDF Topic maps) as part of the contextualization
of exchanged objects and new standards as they are developed. This allows for the exchange of
the semantic mapping information and format information. The specific grammar and mechanisms
used to express the context in these standards is not defined.

5 Alias directory object model

5.1 Alias directory model

A collection of categories containing object and enumeration identifications shall be presented as
an alias directory. An alias directory shall be made up of categories, with categories made up of
namespaces, with namespaces made up of namespace items, with namespace items optionally
containing namespace item properties. Alias directory categories also contain a set of principle
items. Principle items may optionally contain principle item properties.
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Figure 3 is the alias directory model.

AliasDirectory

+ Description [0..*]
+ ID

1
0..*

Category

+ CategoryOwner [0..1]
Description [0..*]
+ ID

1 1
< made up of ? ? made up of >

+

0.*

Namespace

+ Description [0..%]
+ ID
+ NamespaceOwner [0..1]

isan alias of >

contains >
0..* 0..*
0.1 0.~
Namespaceltem i inci
p Predicate Principleltem
+ ioti * < conversion rules from o conversion rulesto >
Description [0..*] + Description [0..*] + Description [0..]
+ ID 1 0.1+ ID 0.* 0.1+ D
+ Ingcti_ve: boolean + Name
+ PrinciplelD [0..1] + Predicate Type
+ PrincipleMap: boolean + Value [0..4] ‘ 1
contains >
) 1
contains > contains >
0..* 0..* 0..*
NamespaceltemProperty Predicate Property PrincipleltemProperty
+ Description [0..*] + Description [0..* + Description [0..*]
+ ID + 1D + 1D
+ Value [1.4] + Value [1..4] + Value [1.%]

Figure 3 — Alias directory model
5.2 Alias directory elements
5.2.1 Alias directory

An alias directory object is the container object for a set of categories.

EXAMPLE Within a company, alias directories may be created for: testing, production use, local sites, global corporate
information, areas, or departments.
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