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Preface 

At the time of publication of this document, the editions of the standards referenced within this 
document 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. 

This document has been prepared as part of the service of ISA towards 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 
Alexander Drive; P. 0. Box 12277; Research Triangle Park, NC 27709; Telephone (919) 549- 
841 1; 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 lnternational 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 SI (and the metric system) in 
their business and professional dealings with other countries. Toward this end, this Department 
will endeavor to introduce SI-acceptable metric units in all new and revised standards, 
recommended practices, and technical reports to the greatest extent possible. Standard for Use 
of the lnternational System of  Units (Sl): The Modern Metric System, published by the American 
Society for Testing & Materials as IEEEIASTM 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 WlTH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT 
THAT IS REQUIRED FOR USE OF THE STANDARD OR TECHNICAL REPORT, IT WILL 
REQUIRE THE OWNER OF THE PATENT TO EITHER GRANT A ROYALTY-FREE LICENSE 
FOR USE OF THE PATENT BY USERS COMPLYING WlTH 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 THlS STANDARD OR TECHNICAL 
REPORT, THE USER IS CAUTIONED THAT IMPLEMENTATION OF THE STANDARD OR 
TECHNICAL REPORT 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 OR TECHNICAL REPORT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL 
PATENTS THAT MAY REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE 
STANDARD OR TECHNICAL REPORT 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 OR TECHNICAL 
REPORT FOR THE USER'S INTENDED APPLICATION. HOWEVER, ISA ASKS THAT ANYONE 
REVIEWING THlS STANDARD OR TECHNICAL REPORT WHO IS AWARE OF ANY PATENTS 
THAT MAY IMPACT IMPLEMENTATION OF THE STANDARD OR TECHNICAL REPORT 
NOTIFY THE ISA STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS 
OWNER. 
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ADDITIONALLY, THE USE OF THlS STANDARD OR TECHNICAL REPORT MAY INVOLVE 
HAZARDOUS MATERIALS, OPERATIONS OR EQUIPMENT. THE STANDARD OR TECHNICAL 
REPORT CANNOT ANTICIPATE ALL POSSIBLE APPLICATIONS OR ADDRESS ALL 
POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN HAZARDOUS CONDITIONS. THE 
USER OF THlS STANDARD OR TECHNICAL REPORT 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 OR TECHNICAL REPORT. THE USER OF THIS DOCUMENT SHOULD BE 
AWARE THAT THlS DOCUMENT MAY BE IMPACTED BY ELECTRONIC SECURITY ISSUES. 
THE COMMITTEE HAS NOT YET ADDRESSED THE POTENTIAL ISSUES IN THlS VERSION. 

The following people served as active members of the joint working group for the preparation of 
this technical report: 
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Introduction 

When the ISA-88 and ISA-95 standards are applied together in an application or project, some of 
the terminologies, models and key definitions in these two sets of standards need to be aligned 
to assist the users. A harmonization task group with members from the ISA88 and ISA95 
committees has generated this technical report to document and map the overlaps, gaps, 
similarities and differences in these concepts, terms and definitions. This technical report is 
intended to enable an integration team to use these specifications jointly, in an application or 
project. 

The purpose of the technical report is to 
o Explain how ISA-88 and ISA-95 interrelate 

o Identify areas of overlap and gaps between ISA-88 and ISA-95 

o Explain to practitioners how to use ISA-88 and ISA-95 together 

o Reduce confusion in industry about the two series standards by answering such 
questions as: 

= Are they both needed? 

Do they overlap? 

Which should be used? 

= When is one more appropriate than the other? 

Although the technical report does not take into account the recent proposed additions to both 
the ISA-88 and ISA-95 families of standards, the approach used in this harmonization task can 
be applied to facilitate the combined use of these two families of standards. 

In particular, as the new parts of ISA-88, Part 4, Batch Production Records, and Part 5. 
Automated Equipment Control Models and Terminologies, and the additional parts of ISA-95, 
Part 4, Common Object Model and Attributes, and Part 5, Business-to-Manufacturing 
Transactions, become widely available, there are expected to be other areas of potential 
overlaps and gaps when these standards are used together. 

However, the planned updates to the existing parts of both these standards families are intended 
to reflect some of the recommendations in this technical report in order to minimize the 
problematic areas and to facilitate their continued harmonization. 

Readers of this technical report are encouraged to help further align these standards by 
providing comments to the ISA-88 and ISA-95 committees based on actual experience in 
applying these standards. 
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Using ISA-88 and ISA-95 Together 

1 Scope 

This technical report is targeted for industry stakeholders (individual or teams) intending to use 
ANSIIISA-95 for enterprise-to-control system integration and ANSlllSA-88 for control system 
integration within a common project. 

The specific goal is to help such an individual or team understand the key issues involved in 
using ISA-88 and ISA-95 together so that they can make appropriate choices. This technical 
report is the result of an effort to identify key areas of overlap and gaps between ISA-88 and 
ISA-95. It will not discuss issues that are not ~ert inent to both of the standards. 

2 References 

The following documents contain provisions that are referenced in this text. At the time of 
publication, the editions indicated were valid. All documents are subject to revision, and parties 
to agreements based on this technical report are encouraged to investigate the possibility of 
applying the most recent editions of the reference documents indicated below. 

- ANSlllSA -95.00.01-2000, EnterpriselControl System lntegration Part I :  Models and 
Terminology 

- ANSlllSA -95.00.02-2001, EnterpriseIControl System lntegration Part 2: Object Model 
Attributes 

- ANSlllSA-95.00.03-2005, EnterpriselControl System lntegration Part 3: Activity Models of 
Manufacturing Operations Management 

- ISA-88.00.01-1995 Batch Control Part 1: Models and Terminology 

- ANSIllSA-88.00.02-2001 Batch Control Part 2: Data Structures and Guidelines for 
Languages 

- ANSlIlSA-88.00.03-2003 Batch Control Part 3: General and Site Recipe Models and 
Representation 

- ANSlllSA-88.00.04-2006 Batch Control Part 4: Batch Production Records 

3 Narrative Overview 

3.1 Introduction 

When the ISA-88 and ISA-95 series of standards are used within the same plant-wide automation 
system in an enterprise, it is necessary to align the various definitions in both standards in order 
for industry stakeholders to reap the intended benefits. Clearly implementations of these two 
series of standards need to work together. If their interaction is not understood, the intended 
benefits will not be realized and costly integration problems are likely to arise. The automation, 
operations and manufacturing solutions providers and consumers will have to work closely 
together in order to minimize and eventually eliminate these integration problems. This technical 
report is intended to improve these stakeholders' understanding of both standards series as well 
as their intent. 

Although both standards are intended to enable manufacturing operations and control, they are 
different in coverage and approach. Table 1 provides a high-level comparison. 
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Table 1. Comparison of approaches and coverage 

Orientation 

Conceptual Basis relative to 
Manufacturing Management 
Functions 

I business requirements. 
. 

process Control 

Primary areas of concern 

Affected Industries 

ISA-95 
Definition of workflow and 
information exchange for 
Manufacturing Operations 
Management. 
Flexible structure of 
manufacturing management 
functions that interacts with 

Conceptual Basis relative to I Directly addressing most I Well-defined equipment-oriented 

ISA-88 
Physical work execution for Batch 
and other types of manufacturing. 

Acknowledges but does not 
directly address manufacturing 
management functions. 

A key task in attempting a combined use of the two standards is to recognize and identify where 
their definitions and models overlap and where there exists gaps when dealing with the 
information exchanges within the same application. When dealing with the overlaps and gaps, 
the user of the two standards has the challenging task of reconciling terminology whenever the 
two standards use either different terms to mean the same thing or the same term to mean 
different things. These tasks need to be accomplished to realize a successful combined use of 
ISA-88 and ISA-95. 

traditional processcontrol 
activities is presently out of 
scope. 

Addresses functionalities and 
applications at a level below 
enterprise business systems but 
above manufacturing control 
systems. 

Spans all types of manufacturing. 

process controlstructure and 
function hierarchies extending to 
the bits and pieces of the 
manufacturing equipment itself. 
Addresses a lower level, directing, 
controlling and coordinating the 
people and equipment that 
perform or cause the physical 
transformation of raw or 
intermediate materials into final or 
intermediate products. 
Written primarily in terms of batch 
manufacturing, but is often 
applied in other types of 
manufacturing. 
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Source: iSA88 Part 1 Figure 
I 9  Contmlactivltyrnadel 

z................ m..... u....... m............ 

Outside the xope 
of mis standard 

Figure 1 - ISA-88 Control Activity Model 

3.2 Main areas o f  overlap 

The control activity model in Part 1 of the ISA-88 standard is shown in Figure 1. It shows a 
hierarchy of three primary activities (i.e. Process Management, Unit Supervision and Process 
Control) that implement control. In addition, there are three other complementary activities (i.e. 
Recipe Management, Production Planning and Scheduling and Production Information 
Management) that exchange information with the primary activities to realize the effective and 
efficient production of the correct products. 

In Figure 1, the Process Control activity represents the functionality required to accomplish 
traditional state oriented and regulatory control. Because ISA-88 is all about adding procedural 
control to more traditional. 
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Source: iS.488 Part 1 FQure 
2 -  Physical model 
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Control 
Module g May contaln 

Figure 2 - ISA-88 Physical Model 

Process Control, the Unit Supervision activity provides most of the functionality required to 
execute procedures and to direct the lower level functionality described in the Process Control 
activity. Since those procedures often must be performed in multiple units and common 
resources at the same time in a precise sequence with exact timing and because there could be 
many procedures active at the same time, a great deal of coordination is necessary. The 
coordination functions and the remainder of needed procedural control functionality are defined 
in the Process Management control activity. By their nature, the interconnection of the three 
primary control activities is viewed in ISA-88 as interactive and time sensitive. For that reason, 
they are essentially inseparable in any practical implementation where there is significant 
interaction of closely linked elements (units and common resources) of the manufacturing 
equipment being controlled. 

While the control activities represent the functionality needed to implement procedural control, it 
is equipment that is, in fact, controlled. Unlike the more traditional view of process control that 
treats control as separate, abstract activities that focus primarily on manipulation of final control 
elements, procedural control addresses and provides functionality to groupings and assemblages 
of equipment. 

ISA-88 defines a physical model (see Figure 2) with a hierarchy of four specifically defined 
equipment groupings and three higher levels, fairly abstract groupings that are depicted in 
dashed lines because they are specified as beyond the scope of the ISA-88 standard. 

Full document details: ISA TR85.95.01 2008

http://www.avadocuments.com/doc/isa-tr85-95-01-2008
http://www.avadocuments.com/doc/isa-tr85-95-01-2008


The three primary control activities discussed above rather naturally align with levels in the ISA- 
88 physical model. The functionality defined in the Process Control activity controls the behavior 
of the equipment groupings called Control Modules and, occasionally, Equipment Modules. The 
Unit Supervision control activity provides the capability to execute embedded modular procedural 
elements (phases) to control the behavior of the equipment. The Process Cell is made up of 
Units and common resources, both made up of Equipment Modules and Control Modules. 
Control functionality in the Process Cell relies on the Process management control activity to 
track and direct the units and common resources, to coordinate their interactions and to keep 
complex procedures sorted out and working together to make the desired product. 

As a result, the three primary activities are viewed in ISA-88 as tightly bound to the process cell, 
as well as the unit and the lower level equipment that make up the process cell. The other three 
complementary activities are specifically not part of the Process Cell and their functionalities 
transcend individual process cells. In the ISA-88 models, they are not tightly bound to any 
specific grouping of equipment and are not clearly related to any particular level in the physical 
model. However, these functionalities may be likely associated with equipment groupings in the 
Area, Site and Enterprise as shown in the physical model but not likely with the Process Cell. 

When the first parts of the ISA-88 standard were issued, there was no recognized standard 
defining functions above the Process Cell. As a result, it was necessary to define the three 
higher-level control activities in order to make sense of the functions in the lower level control 
oriented activities. Process Management cannot function without a recipe and a schedule, both 
of which are likely to come from above or outside the Process Cell. The recipe, or the basis for it, 
is usually generated in some corporate R&D group. The detailed schedule needed by ISA-88 is 
usually generated by production operations management and must transcend all Process Cells 
or Work Centers involved in making the product if it is to be effective and promote manufacturing 
efficiency. The third higher level activity, "Production Information Management" was defined to 
accept, manage, store and distribute information from multiple Process Cells. 

r- source: ISA95 pan3 ~ i g v r e  7~ 

Level 4 auuihes ENTERPRISE Typical expanded equipment 

hprai ly deal with hierarchy 

these objeur 

Level 3 actlvitier 

C 

contains 1 or mare 

typmliy deal wih 

CELL UNIT LINE ZONE 

Eqlapmeot used Equipment used Equipment ueed Equipment used 
in bach in conkuaus in repetliveor forstorage or 

pmdunian production disaeteprodudion movement 

Figure 3 - ISA-95 Equipment hierarchy model 

In the ISA-95 standards series, there are two forms of hierarchy - a physical equipment 
hierarchy and a functional (activity) hierarchy. Figure 3 (from ISA-95 Part 3, Fig. 7) illustrates an 
expanded equipment hierarchy, covering more types of manufacturing with less resolution as 
compared to Figure 2. 
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Level 4 
Business Planning & Logistics 

Plant Production ichedulin~, 

Sour-: ISABS ~ a i t  I ~ i g u r e  
3-Functional hierarchy 

Figure 4 - ISA-95 Functional hierarchy 

The ISA-95 activity hierarchy explicitly addresses the various categories of manufacturing 
operations management activities within Level 3 of the Purdue Reference Model (PRM) and their 
interactions with other levels, as shown in Figure 4 (from ISA-95 Part 1, Figure 3). Each 
manufacturing operations management category, such as production operations, maintenance 
operations and product quality testing operations can be further detailed in terms of a common 
generic set of detailed activities, as shown in Figure 5 (from ISA-95 Part 3, Figure 6). 

Operations Operations Operations Operations 
definition capability request response 

A I A 

Figure 5 - ISA-95 Generic activity model: Manufacturing operations management 

Although the activity names used in ISA-95 are slightly different from terms used in ISA-88, all 
three of the ISA-88 complementary activities (i.e. Recipe Management, Production Planning and 
Scheduling and Production Information Management) can be mapped to the ISA-95 Level 3 
detailed activities as noted in Figure 6, from a perspective where the ISA-88 functional activities 
could have some aspects not considered within the ISA-95 definitions. 
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Legend: 
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rectangles are ESA- 
88 activities 
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95 activities 
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Figure 6 - ISA-88 control activities overlaid on ISA-95 activities 

A similar mapping can be envisioned where the ISA-95 activities and functions may have specific 
aspects not included within the ISA-88 activities and functions. The more general coverage of 
ISA-95 is particularly evident compared to the three higher level ISA-88 control activities 
(Production lnformation Management, Production Planning and Scheduling, and Recipe 
Management) or when other ISA-95 operational categories besides Production (e.g. maintenance 
and quality assurance testing) are considered. 

The three higher level ISA-88 control activities fit nicely within the ISA-95 structure. However, 
the three primary control activities align more loosely. 

e ISA-88 Production Information Management activity can be considered a placeholder for 
ISA-95 activities including Data Collection, Tracking and Analysis. 
ISA-88 Production Planning and Scheduling activity can be considered a placeholder for 
the subset of ISA-95 activities including Detailed Scheduling, Dispatching and Resource 
Management. 
ISA-88 Recipe Management activity, on the other hand can be considered to be a 
specialized and, in some cases more detailed, subset of the much more generally defined 
ISA-95 Product Definition Management activity. . ISA-95 defines a function called Production Execution Management that almost exactly 
corresponds to the ISA-88 control activity called Process Management. That is a clear 
overlap with a primary ISA-88 control activity and, unlike the higher level control activities, 
has the potential for significant confusion stemming from the interaction of the functions 
in the activity models with the physical equipment depicted in the related physical models. 
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