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Enterprise/Control System Integration
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Functions outside the
control domain

(e.g. production scheduling)

(e.g. production schedule and production results)

Information flows of interest

Enterprise-control system boundary

Figure 2

Functions within the
manufacturing and control domain

(e.g. equipment monitoring)

Enterprise-control system boundary

Functions detailed

Functions not detailed

Data flows detailed

Data flows not detailed



Level 4

Level 3

Business Planning 

& Logistics
Plant Production Scheduling,
Operational Management, etc

Manufacturing 

Operations Management

3 - Work flow / recipe control to produce the 
desired end products. Maintaining records 
and optimizing the production process. 

Time Frame

4 - Establishing the basic plant schedule -
production, material use, delivery, and 
shipping. Determining inventory levels. 

Time Frame
Months, weeks, days

Figure 3

Level 1

Level 2

Operations Management
Dispatching Production, Detailed Production

Scheduling, Reliability Assurance, ...

Batch
Control

Discrete
Control

Continuous
Control

1 - Sensing the production process, 
manipulating the production process

2 - Monitoring, supervisory control and 
automated control of the production process

Time Frame
Hours, minutes, seconds, subseconds

Time Frame
Days, shifts, hours, minutes, seconds

Level 0 0 - The actual production process



Level 4

Level 3

Business Planning 

& Logistics
Plant Production Scheduling,
Operational Management, etc

Manufacturing 

Operations Management

Not included in standard, but used to clarity MOM & MO&C

MOM

Level 1

Level 2

Operations Management
Dispatching Production, Detailed Production

Scheduling, Reliability Assurance, ...

Batch
Control

Discrete
Control

Continuous
Control

MOM

MO&C



Level 3 activities

ENTERPRISE

SITE

AREA

Level 4 activities

typically deal with 

these objects

Figure 4

SITE

AREA

SITE

AREA

SITE

AREA

Contains

Contains

Level 3 activities

typically deal with 

these objects

WORK
UNIT

WORK
CENTER

WORK
UNIT

WORK
CENTER

WORK
UNIT

WORK
CENTER

AREA

WORK
UNIT

WORK
CENTER

Contains

Contains



ENTERPRISE

SITE

AREA

Figure 5

PRODUCTION
LINE

WORK
CELL

PROCESS
CELL

Equipment used
in repetitive or

discrete production

Equipment used
in batch

production

Equipment used
in continuous

production

STORAGE
ZONE

STORAGE
UNIT

Equipment used
for storage or 

movement

UNITUNIT

PRODUCTION
UNIT

WORK
CENTERS

WORK
UNITSUNIT UNIT

WORK
CELL

STORAGE
UNIT

ContainsContainsContainsContains



Figure 6

ENTERPRISE

Company A

SITE

AREA

SITE

AREA

SITE

AREA

SITE

Boston

ENTERPRISE

Company A

SITESITE
SITESITE

Boston

SITE ASSET

Role based equipment hierarchy Physical asset equipment hierarchy

May correspond to

May correspond to

May correspond to

Contains

Contains

AREA
AREAAREA

North Building

WORK CENTER

Line 52

SITE ASSET

Test Machine 12

WORK UNIT

Test Machine 12

May correspond to

May correspond to



Function
(4.0)

External
Entity

Data Flow Name

Table 2

Data Flow Name

Data Store



Production
Scheduling

(2.0)

Material and
Energy Control

(4.0)

Product
Inventory Control

(7.0)

Product Cost
Accounting

(8.0)

Product
Shipping Admin

(9.0)

Order
Processing

(1.0)

Production
Control

(3.0)

Process Data

Short Term Material

and Energy Requirements

Material and Energy
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In Process Waiver

Request

Figure 7

Procurement
(5.0)

(4.0) (7.0)

Quality
Assurance

(6.0)

R&D
and Engineering

(13.0)

(3.0)

Maintenance
Management

(10.0)

Material and Energy

Inventory

Request

Marketing
& Sales
(12.0)



INVENTORY

OPERATIONS

MANAGEMENT

PRODUCTION

OPERATIONS

MANAGEMENT

Production
Scheduling

(2.0)

Material and
Energy Control

Product
Inventory Control

Product Cost
Accounting

(8.0)

Product
Shipping Admin

(9.0)

Order
Processing

(1.0)

Production
Control

Figure 8

INVENTORY

OPERATIONS

MANAGEMENT

MANAGEMENT

MAINTENANCE

OPERATIONS

MANAGEMENT

QUALITY

OPERATIONS

MANAGEMENT

Procurement
(5.0)

Energy Control
(4.0)

Inventory Control
(7.0)

Quality
Assurance

(6.0)

Research
Development

and Engineering

Marketing
& Sales

Control
(3.0)

Maintenance
Management

(10.0)



Schedule/Request information Performance/Response information

Production

schedule

Maintenance

request

Quality Test

request

Production

performance

Maintenance

response

Quality Test

response

ManufacturingManufacturing
operations managementoperations management

Inventory 

request

Inventory

response

Figure 9
Business planning and logistics

Production
operations

management

Maintenance
operations

management

Quality
operations

management

Capability information

Quality Test

capability

Maintenance

capability

Production

capability

Definition information

Product

definition

Maintenance

definition

Quality Test

definition

Inventory
operations

management

Inventory

definition

Inventory

capability

Business planning and logistics



Production

schedule

For Level 4-3 exchanges
represented in the Production Performance model

Maintenance

request

Quality Test

request

Production

performance

Maintenance

response

Quality Test

response

Production Maintenance Quality Inventory

Inventory 

request

Inventory

response

For Level 4-3 data exchanges
represented in the Production Schedule model

For Level 4-3 exchanges
represented in the Production Capability model

For Level 4-3 exchanges
represented in the Production Definition model

operations
management

operations
management

operations
management

Quality Test

capability

Maintenance

capability

Production

capability

Product

definition

Maintenance

definition

Quality Test

definition

operations
management

Inventory

definition

Inventory

capability



Maintenance

Information
Production

Capability

Information
Scheduled Production equipment availability

Production equipment status

Capacity

Scheduling

Information

Scheduled Production equipment availability

Preventive/Predictive  Maintenance Information

Production Capacity



Personnel

Capability

All material for production

Material

Capability

Manual process segments, such as repack

All personnel capabilities

Equipment

Capability

Capability

Semi-automated process segments

Non-material segments, such as equipment setup

All equipment capabilities

Automated
process

segments



Personnel

Capability

All material for production

Material

Capability

Manual process segments, such as repack

All personnel capabilities

Equipment

Capability

Capability

Semi-automated process segments

Non-material segments, such as equipment setup

All equipment capabilities

Automated
process

segments



Production information on a specific product with

the product definition and 

detail required for actual production.

Product

Production

Rules
Material information on a specific product, including

information not related to production (e.g. shipping

Product Definition Segment

Bill Of

Resources

Bill Of

Material

information not related to production (e.g. shipping

materials)

Scheduling information on a specific product,

including information that is not related to production

(e.g. material order lead times)



Product Definition Segments
for a single product, with routing

(e.g. Product #2WTFM27)

References a
Process Segment

Assembly
and Test
Cycle

Make Cycle
Wheels

Product Parameters (e.g Size)

Equipment Specifications
Material Specifications

Personnel Specifications

Make Cycle
Frame

Make
Skateboard
Wheels   

Make
Skateboard
Body

Make Cycle
Wheels

Collection of defined
Process Segments

Process Parameters (e.g. Color)

Equipment
Material

Personnel

Make Cycle
Frame

Assembly
and Test   
Cycle

Process Parameters (e.g. Color)



Product Definition Segments
for a single product, with routing

(e.g. Product #2WTFM27)

References a
Process Segment

Assembly
and Test
Cycle

Make Cycle
Wheels

Product Parameters (e.g Size)

Equipment Specifications
Material Specifications

Personnel Specifications

Make Cycle
Frame

Make
Skateboard
Wheels   

Make
Skateboard
Body

Make Cycle
Wheels

Collection of defined
Process Segments

Process Parameters (e.g. Color)

Equipment
Material

Personnel

Make Cycle
Frame

Assembly
and Test   
Cycle

Process Parameters (e.g. Color)



Clean
Strawberries

Clean
Blueberries

Mix  Berries

Make Mixed Berry Jam

Pack Mixed Berry Jam

Nested Product Definition Segments
in a Product Definition for Packed Mixed Berry Jam

Make Jam

Fill Bottles

Pack Bottles

Time Line 



Collection of
Process
Segments

B     
E     

D     C     

Product Segments
for a single product definition, 

with routing 
(e.g. Product YYY)

E     C     A     

Segment Requirements
for a specific production request
(e.g. Lot 123 of Product YYY)

Production Parameters

E     C     A     

references

references

Parameters
Equipment
Material
Personnel

D     C     
A     Product Parameters

Equipment Specifications
Material Specifications
Personnel Specifications

C     A     
Production Parameters
Equipment Requirement
Material Requirement
Personnel Requirement

Production Data
Equipment Actual
Material Actual
Personnel Actual

E     C     A     

Segment Response

reference



Bill Of

Resources

Product

Production
Bill Of

Resources

Product

ProductionResources
Rules

ResourcesProduction

Rules



Production

Resource

Information

Production

History

Information

Information on all inventoried material,

equipment. personnel and other resources

Production history information about actual production of products

Production Material Information

Information

Production

Scheduling

Information

Information

Production schedule and performance

Scheduling information on production
Production

Segment

Information



A E C A EC

B

Product
Segment

Segment
Req.

Collection of
Process
Segments

Product Segments
for a single product 

definition, with routing
(e.g. Product YYY)

Segment Requirements
for a specific 

production request
(e.g. Lot 123 of Product YYY

C

E

D

A
Process
Segment

Product Parameters
Equipment Specifications

Production Parameters
Equipment Requirement

references references

Parameters
Equipment

Material

Segment

Personnel

Equipment Specifications

Material Specifications
Personnel Specifications

Equipment Requirement

Material Requirement
Personnel Requirement
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Unattainable Capacity

Available Capacity

Current Production Capacity

Unused Capacity

Figure 12
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Available Capacity

Committed Capacity

Future Time

Current Capacities

Past Time

Used Capacity



C
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y

Available Capacity, 50% Confidence

Available Capacity, 75% Confidence

Figure 13

C
a
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Future Time

Available Capacity



C
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y

Unused Capacity (Equipment Not Available)

Unused Capacity (Quality Unacceptable)

Unused Capacity (No Scheduled Production)

Figure 14

C
a
p
a
c
it
y

Past Time

Used Capacity



Extras



Level 3 activities

typically deal with 

these objects

ENTERPRISE

SITE

AREA

Level 4 activities

typically deal with 

these objects

Legend

contains 0 or more

contains 1 or more

WORK

Figure 4

these objects

WORK
UNIT

WORK
CENTER



ENTERPRISE

SITE

AREA

Figure 5

Legend

contains 0 or more

contains 1 or more

PRODUCTION
LINE

WORK
CELL

PROCESS
CELL

Equipment used
in repetitive or

discrete production

Equipment used
in batch

production

Equipment used
in continuous

production

STORAGE
ZONE

STORAGE
UNIT

Equipment used
for storage or 

movement

UNITUNIT

PRODUCTION
UNIT

WORK
CENTERS

WORK
UNITS



AREA

ENTERPRISE

SITE

WORK
CENTER

Figure 6

WORK AREA

ENTERPRISE

WORK SITE

WORK
CENTER

May correspond to

May correspond to

May correspond to

CENTER

WORK UNIT

CENTER

WORK UNIT
May correspond to

WORK
ASSET



WORK AREA

ENTERPRISE

WORK SITE

WORK

Legend

contains 0 or more

contains 1 or more

ISA-95 Level 4 activities typically 

deal with  these objects

Represents a process cell, production 

unit, production line, or storage zone

Figure ?

WORK
CENTER

WORK UNIT

WORK
ASSET

WORK
EQUIPMENT

ISA-95 Level 3 activities

typically deal with 

these objects

Defines the role of the equipment

Defines the physical asset

Represents a unit, work cell, or

storage unit



Production
Scheduling

(2.0)

Material and
Energy Control

(4.0)

Product
Inventory Control

(7.0)

Product Cost
Accounting

(8.0)

Product
Shipping Admin

(9.0)

Order
Processing

(1.0)

Production
Control

(3.0)

Process Data

Short Term Material

and Energy Requirements

Material and Energy
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In Process Waiver

Request

Figure 7

Procurement
(5.0)

(4.0) (7.0)

Quality
Assurance

(6.0)

Research
Development

and Engineering

Marketing
& Sales

(3.0)

Maintenance
Management

(10.0)

Material and Energy

Inventory

Request



Business Planning

& Logistics Information
Plant Production Scheduling,

Operational Management, etc

Product

Definition

Information
(How to

make a

Production

Capability

Information
(What is

Production

Information
(What to

make and

Manufacturing Operations

& Control Information
Area Supervision, Production, Scheduling, 

Reliability, Assurance, etc

make a

product)

(What is

available)

make and

results)



Business planning &
logistics information

Plant production scheduling,
operational management, etc

Product
definition

information

Production
capability

information

Production
schedule

information
(What actual 

Production
performance
information
(What actual 

Manufacturing operations 
management information

Production operations, maintenance
operations, quality operations, etc

(What must be

defined to make

a product)

information
(What resources

are available)

(What actual 

production will 

be executed)

(What actual 

production was 

achieved)



Business Information

Production
Operations

Management
Information

Maintenance
Operations

Management
Information

Quality
Operations

Management
Information

Inventory
Operations

Management
Information

Manufacturing Operations 

Management Information

Information Information
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Production
Schedule

Production
Performance

Production
Capability

Product
Definition

Maintenance
Request

Maintenance
Response

Maintenance
Capability

Maintenance
Definition

Quality Test
Request

Quality Test
Response

Quality Test
Capability

Quality Test
Definition

Inventory
Request

Inventory
Response

Inventory
Capability

Inventory
Definition
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Production

Production
Performance

Production

Maintenance

Maintenance
Response

Maintenance
Capability

Maintenance
Definition

Quality Test

Quality Test
Response

Quality Test
Capability

Quality Test
Definition



Production
Operations

Maintenance
Operations

Management

Information

Quality
Operations

Management
Information

Inventory
Operations

Management
Information

Production

Schedule

Production

Performance

Quality Test

Request

Quality Test

Response

Inventory

Request

Inventory

Response

Management
Information

Production

Capability

Product

Definition

Maintenance

Request

Maintenance

Response

Maintenance

Capability

Maintenance

Definition

Quality Test

Capability

Quality Test

Definition

Inventory

Capability

Inventory

Definition



Business Planning and

Logistics Information

Product

definition

information
(What must be

defined to make

a product)

Production
capability

information
(What resources

are available)

Production

schedule
information
(What actual 

production will 

be executed)

Production

performance
information
(What actual 

production was 

achieved)

Production Operations 

Management Information

a product)
be executed) achieved)



Used Capacity

C
a
p
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c
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y

Unused  Capacity – Equipment Down

Unused  Capacity – Unacceptable Quality

Unused  Capacity – No demand

Part 4 ? Figure ? 

Past Time



Unattainable Capacity

Available Capacity

Committed Capacity

Future Time

Current Production Capacity

Available Capacity 99% Confidence

Available Capacity 90% Confidence

Available Capacity 80% Confidence

Available Capacity 70% Confidence

Capacity Usage

Past Time

Maximum Available Capacity Usage

(History of available capacity)

Unused Capacity

Used Capacity

Capacity Forecast

Future Time

Current Capacities

Past Time
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Unattainable Capacity

Available Capacity

Current Production Capacity
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Available Capacity

Committed Capacity

Time

Current Capacities
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Unattainable Capacity

Available Capacity

Current Production Capacity

Unused Capacity (No Demand)

Unused Capacity (Equipment Unavailable)

Unused Capacity (Unacceptable Quality)
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Available Capacity

Committed Capacity

Future Time

Current Capacities

Past Time

Used Capacity
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Unused Capacity

Used Capacity

Past Time

Maximum Available Capacity Usage

Current Time

Unused Capacity – Multiple Reasons

Used Capacity

Part 4 ? Figure ? 

Used Capacity

Time

C
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y

U
sa

g
e

Unused  Capacity – Equipment Down

Unused  Capacity – Unacceptable Quality

Unused  Capacity – No demand

Past


