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Person
ID:
Name:
Description:

A Person
ID; 101
Description: employment number.
Name; John Smith

A Person
ID; 102
Description: employment number.
Name; Lou Brown

Class Property

Class

0..n

Has a value for

Person
PropertyProperty

ID:
Description:
Value:
Value Unit Of Measure:



A Person Property
ID; shoe size

A Person Property
ID; shoe size

Person
Property

ID:
Description:
Value:
Value Unit Of Measure:

A Person Property
ID; date of birth
Description: when John Smith was born.
Value; 23 March 1945
Value Unit of Measure: --

A Person Property
ID; date of birth
Description: when Lou Brown was born.
Value; 12 June 1955
Value Unit of Measure: --



A Person Property
ID; shoe size

Person
Property

ID:
Description:
Value:
Value Unit Of Measure:

0..n
Person

ID:
Name:
Description:

A Person
ID; 101
Description: employment number.
Name; John Smith

A Person Property
ID; date of birth
Description: when John Smith was born.
Value; 23 March 1945
Value Unit of Measure: --

A Person Property
ID; shoe size

Value Unit of Measure: --

A Person
ID; 102
Description: employment number.
Name; Lou Brown

A Person Property
ID; date of birth
Description: when Lou Brown was born.
Value; 12 June 1955
Value Unit of Measure: --



Operator

Personnel Capability
- Personnel Class = Operator 
- Quantity = 8

Personnel Capability
- Personnel Class = Operator 
- Quantity = 8

Operator Property 
- Ranking = Master

Operator Property 
- Ranking = Standard

Personnel Capability Property
- Ranking = Master
- Quantity = 3

Personnel Capability Property
- Ranking = Standard
- Quantity = 4

Operator

Supervisor
Mechanic

Operator Property 
- Ranking = Junior

Personnel Capability Property
- Ranking = Junior
- Quantity = 1



Mixing ReactorHeating Reactor

Equipment Capability
- Equipment Class = Reactor
- Quantity = 5

Equipment Capability Property
- ReactorType = Mixing
- Quantity = 3

Equipment Capability Property
- ReactorType = Heating
- Quantity = 3

HR101 HR102 HMR101 MR101 MR102



Product Routing for Product X

A B G

FE

H

C D

B must follow A

D must follow C

F must follow E

G must follow B

G must follow D

H must follow G

H must follow F

Product X Segment

Dependencies

500 boards/hour of Product X on Process Segment A

450 boards/hour of Product X on Process Segment B

300 front-panels/hour of Product X on Process Segment C

300 front-panels/hour of Product X on Process Segment D

500 power-supplies/hour of Product X on Process Segment E

500 power-supplies/hour of Product X on Process Segment F

350 boxes/hour of Product X on Process Segment G

450 boxes/hour of Product X on Process Segment H

Process Segment Capabilities



A B

C

DE F

A1

A2

A3
A4

E1

E2 D1

C2

Routings and

Material Dependencies

Process Segment A

produces material A1

produces material A2

produces material A3

produces material A4

Process Segment B

consumes material A1

consumes material A2

produces product B1

Process Segment C

consumes material A3

B must follow A

C must follow A

C must follow E

D must follow A

D must follow E

F must follow C

F must follow D

Process Segment Process Segment

Dependencies

F1

B1

C1

consumes material A3

consumes material E1

produces product C1

produces material C2

Process Segment D

consumes material A4

consumes material E2

produces material D1

Process Segment E

produces material E1

produces material E2

Process Segment F

consumes material C2

consumes material D1

produced product F1



A

B

C

D

Process Segments

Product Class X can be manufactured by segment A,B,C, or D

Product Class Y can only be manufactured by segment B

Product Class Z can only be manufactured by Segment B or C

Product Class W can only be manufactured by Segment D

Product Segments

Process Segment Capabilities
A B C D

$ $ $ $

500 Kg of Product Class X on Process Segment A

450 Kg of Product Class X on Process Segment B

325 Kg of Product Class X on Process Segment C

600 Kg of Product Class X on Process Segment D

467 Kg of Product Class Y on Process Segment B

330 Kg of Product Class Z on Process Segment B

521 Kg of Product Class Z on Process Segment C

489 Kg of Product Class W on Process Segment D

Process Segment Capabilities $XA

500

$XB

450

$XC

325

$XD

600

$YA

0

$YB

467

$YC

0

$YD

0

$ZA

0

$ZB

330

$ZC

521

$ZD

0

$WA

0

$WB

0

$WC

0

$WD

489

X

Y

Z

W



A

BT

B may run in parallel to A

Start B at A start

Start B after A start

Start B no later than T time after A start

Start B no earlier than T time after A start

Time 

A

BT

B may not run in parallel to A

Start B at A end

Start B after A end

Start B no later then T time after A end

Start B no earlier than T time after A end

Time 



Enterprise
System 1

Manufacturing
Control

System 1

Company 1
with manufacturing

Manufacturing
Control

System 2

Enterprise
System 2

Company 2
with no manufacturing

Company 3
contract manufacturer

System 2

Manufacturing
Control

System 3

Check with PDF from original Part 2



Scheduling
System

Manufacturing
Control

System 1

Manufacturing
Control

Maintenance
System 1

Maintenance
System 2

Costing
System

Control
System 2

Manufacturing
Control

System 3

Quality
System

System 2

Check with PDF from original Part 2
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Capability Confidence
C

ap
ac
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y Unattainable Capacity

Current Production Capacity

Available Capacity 70% Confidence
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C
ap
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y

Available Capacity

Committed Capacity

Time

Current Capacities

Available Capacity 99% Confidence

Available Capacity 90% Confidence

Available Capacity 80% Confidence

Capacity at 99% confidence

Capacity at 70% confidence
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Unused Capacity

Used Capacity

Past Time

Maximum Available Capacity Usage

Current Time

Unused Capacity – Multiple Reasons

Used Capacity
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Used Capacity

Time

C
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U
sa

g
e

Unused  Capacity – Equipment Down

Unused  Capacity – Unacceptable Quality

Unused  Capacity – No demand

Past



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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Storage Module 1

Production Line 2

Maintenance Team 1

Test Lab 6

Operations RequestOperations Task:
Resources required to
implement a specific 

type of operations request

Operations Task Segment:
Resources required to
implement a specific

type of operations order
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Deliver
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Deliver Deliver

ISA 95:

Process Diagram

made up of Physical Operations & Physical Routing
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APICS:

Process Diagram

made up of Operations & Routing (Bill of Operations, Instruction 

Sheet, Manufacturing Data Sheet, Operation Chart, Operation List, 

Operation Sheet, Route Sheet, Routing Sheet)
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Note: Some industries/companies have the views more in alignment than 

others. 
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Implied time axis on the vertical operations slices



Detailed
<Category>
Schedule

<Category>
Performance

<Category>
Schedule

Template Operations Activity Object Model

<Category>
Record

Part 4 ? Figure ? 

0..n1..1

1..n

0..n

<Category>
Task

<Category>
Operations Order

1..n

<Category>
Response

<Category>
Task

Record

0..n 0..n0..n0..n

1..n

<Category>
Request

1..n

<Category>
Record Section

0..n

0..n0..n

< records the execution of

< relates to relates to >



1..n

<Category>
Schedule

1..n

Is made up of

Is made up of

<Category>
Request

Template for Operations Category Schedule

Part 4 ? Figure ? 

Personnel
Requirement

Equipment
Requirement

Consumable
Expected

May contain

0..n 0..n0..n0..n

1..n

Personnel
Requirement

Property

Equipment
Requirement

Property

Consumable
Expected
Property

1..n 1..n 1..n

…

0..n

…

1..n

…

0..n

…

1..n

<Category>
Operations Segment

Requirement

Operations
Segment

Corresponds
to a <

Operations
Parameter



<Category>
Performance

<Category>
Response

1..n

Is made up of

Is made up of

Template for Operations Category 

Performance
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Personnel
Actual

Equipment
Actual

Consumable
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Data

May contain
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Property
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Actual

Property
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Property
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…
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…
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…
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<Category>
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to a <



Equipment
Class

Has
values for >

0..n
Equipment

0..n

Has
properties

Defined by <

0..n

< May be made up of

Maintenance
Asset

0..1

0..1

> Implemented by

Level 3 Equipment Model

< records use and removal of asset 
to implement equipment

Add Equipment Level (area, site, …)
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Equipment
Class Property

Equipment
Property

Equipment
Capability Test
Specification

values for >

0..n

0..n0..n

0..n

Equipment
Capability Test

Result

0..n1..n

properties
of >

Maps to

< defines a procedure
for how to test 

< records the
testing of

is used to test >

Need to differentiate the use of an asset, when it is performing a role for production, test, warehouse, etc. from the piece of equipment 

with a serial number.  Since the actual serialized number is usually an asset on the company books (independent if it is being used or 

is in the spare parts store) the physical needs a name (asset) and the logical use of the equipment (role) need to be separated.

Equipment IDs are TAGs (which define a role, TC184), while the asset has a serial number (TC_WED_9982002922). 

A MIMOSA segment seems to map to the S95 equipment object. 

Maintenance
Asset Utilization

History
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Equipment
Class

Has
values for >

0..n

0..n

0..n

Has
properties

of >

Defined by <

0..n

< May be made up of

0..1

> Implemented by

< records use
and removal of 

asset to
implement 

equipment

0..n

> May be made up of

Physical
MakeAndModel0..n

> is an instance of

Resource
View

0..n0..n

Has
values for >

Has
properties
of >

Physical

0..n 0..n

1..1

Measurement
Location

Equipment
Physical

Asset

0..1

OR

> is against ais against a <

Measurement
Event

0..n 0..n

0..n0..n

0..n

1..1 is made against <
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Equipment
Class Property

Equipment
Property

Equipment
Capability Test
Specification

0..n

0..n0..n

0..n

0..n1..n

Maps to

< defines a procedure
for how to test 

< records the
testing of

is used to test >

A MIMOSA Asset maps to a S95 Physical Asset object

A MIMOSA Asset Utilization History maps to a S95 Physical Asset Utilization History object

A MIMOSA Segment maps to a S95 Equipment object

A MIMOSA Network maps to a S95 Resource View object

A MIMOSA Model maps to a S95 Physical MakeAndModel object

A MIMOSA Agent would map to a S95 attribute or property, where needed

Physical
Asset

Property

0..n

Physical
MakeAndModel

Property

0..n

Maps to

Physical
Asset Utilization

History

Equipment
Capability Test

Result



Things to still talk about

• Samples

• Calibration

• Maintenance Requests, Operations Orders, Responses



Personnel Equipment Material

Process Segment 
Capability
Utilization

Is a collection of 

0..n0..n0..n

Process
Segment

Corresponds to

may be made up of

0..n
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Capability
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Material
Capability
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Is made up of

1..n

1..n

Maintenance
Segment

Requirement

Is made up of

Maintenance Operations
Segment

Corresponds
to a <

Maintenance
Request

Maintenance Request

Maintenance
Schedule
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Personnel
Requirement

Equipment
Requirement

Material
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Requirement

May contain
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Personnel
Requirement

Property

Equipment
Requirement

Property

Material
Consumed

Requirement
Property

1..n 1..n 1..n

Physical
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0..n

Physical
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Property
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Consumable
Expected

0..n

Consumable
Expected
Property

1..n

Requirement
Segment
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Parameter



1..n

Maintenance
Response

Maintenance
Segment
Response

Is made up of

Maintenance Operations
Segment

Corresponds
to a <

Maintenance Response

(Maintenance Operations 

Order details are defined in 

the Mimosa Open O&M 

Segment Operations Order 

models.) 

Is made up of

1..n

Maintenance
Schedule

Physical Asset
Utilization

History

Data to create a Physical 

Asset Utilization History
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Operations
Segment

is a collection of

May be
made up of

0..n

0..n

0..n has an execution dependency on 

PerformerPreconditionPostconditionPurpose Effect

Operations
Segment 

Dependency

0..n0..n0..n0..n0..n

< has purpose < terminates < initiates < agent < results in

Part 4 ? Figure ? 

PerformerPreconditionPostconditionPurpose Effect



Detailed
Production
Schedule

Production
Performance

Production
Schedule

Production information

model defined in Part 1

Production
Record

Template instantiated for production
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0..n
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0..n

Production
Operations Segment

Production
Operations Order

1..n

Production
Response

Production Operations
Segment
Report

0..n 0..n0..n0..n
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Production
Request

Production
Record Section

0..n

0..n
0..n

< records the 
execution of

< relates to relates to >
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Capability

Equipment
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Material
Capability

Product
Segment
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Capability

Equipment
Capability

Material
Capability

0..n

Has properties
of

0..n

Has properties
of

0..n

Has properties
of

1

1 1 1

0..n0..n0..n

Part 4 ? Figure ? 

Capability
Property

Capability
Property

Capability
Property Personnel

Segment 
Capability

Equipment
Segment 
Capability

Material
Segment 
Capability

Has properties
of 

Has properties
of 

Has properties
of 

0..n0..n0..n

Personnel 
Segment 

Capability Property

Equipment 
Segment 

Capability Property

Material 
Segment 

Capability Property



Detailed
Maintenance

Schedule

1..n

Maintenance
Operations Order

Maintenance
Performance

1..n

Maintenance
Response

0..n 0..n

1..10..1

Maintenance
Schedule

1..n

Maintenance
Request

Template instantiated for maintenance

1..n

Maintenance
Record

Maintenance
Record Element
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Maintenance
Task

Maintenance information

model defined in Part 1

0..n

1..1

Maintenance Task
Report

0..n
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< records the 
execution of



Detailed
Quality Test

Schedule

1..n

Quality Test
Operations Order

Quality Test
Performance

1..n

Quality Test
Response

0..n0..n

Quality Test
Schedule

1..n

Quality Test
Request

1..n

Quality Test
Record

Quality Test
Record Element

Template instantiated for Quality Test

0..n 0..n

< relates to relates to >

Part 4 ? Figure ? 

Quality information

model defined in Part 1
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Quality
Test 

Operations Order Response

Quality
Test 

Results

Request Record Element

0..n

0..n
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1..1

< records the 
execution of

< relates to relates to >
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Inventory Move
Schedule
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Request
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Inventory Move
Record
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Record Element

Template instantiated for Inventory 
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0..n 0..n

< relates to

0..n 0..n

0..n

1..1

1..n

Inventory Move
Segment 

Operations Order Response

Inventory Move
Report

Request Record Element< relates to relates to >



1..n

Test Segment
Requirement

Is made up of

Test
Segment

Corresponds
to a <

Test
Request

Quality Operations Schedule

Test
Schedule
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Is made up of
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Personnel
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Response
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Quality Operations Performance

Test
Performance
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Result
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Result, Equipment Capability 

Test Result, or Physical Asset 

Capability Test Result

Equipment
Capability

Test Result

Physical Asset
Capability

Test Result
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Quality Operations Performance – x1
Test

Performance
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Represents an instance of executing a test, eg 

every 2 hours.  (Corresponds to an SAP inspection 

point) Defines start, stop, disposition, status (final, 

intermediate, comments, reviewed by,…) 
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execution of a >
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production request, or any other business 
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Quality Operations Performance

Test
Performance

1..n

May correspond
to a <Production

Response 0..n0..1

Represents an instance of executing a test, eg 

every 2 hours.  (Corresponds to an SAP inspection 

point) Defines start, stop, disposition, status (final, 

intermediate, comments, reviewed by,…) 

Test
Definition0..n 0..n
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to a >

Represents set of tests to run against a batch or 

production request, or any other business 
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0..n 0..n
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Test

Result*

Material Test
Result+

+ QA Test Result, plus Material Lot ID, Property ID, Sample ID, Comment

* Equipment Test Result, plus Equipment ID, Property ID, Sample ID, Comment

Need a “Sample ID” which is specialized sublot of 

a material.  However it may be a consumable 

material, with no associated Material Lot ID (eg: 

just any old machine oil)

intermediate, comments, reviewed by,…) 

Result

1..n

Represents an a 

material lot, property, 

and sample 



SAP Test Request Info

• Process Order ID

• BatchID

• Inspection Lot ID

• B2MML Test Request Info

• Test Schedule ID

• Test Request ID

• Test Response ID

• Inspection Point ID

• Characteristic ID

• Characteristic Value(s)

• Test Segment Response ID (when tested)

• Test Result ID (property to be tested)

• Result (value for property
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Schedule
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MaintenanceProduction Quality Inventory

Open O&M JWG Focus

The shaded elements are the points of interest, they 

define the information that flows between main Level 3 

areas and information which may flow to other Level 4 

systems. 
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ENTERPRISE

SITE

Legend

contains 0 or more

contains 1 or more

ISA-95 
Level 3 

activities
typically 

ISA-95 Level 4 activities
typically deal with 

these objects

Part 4 A Figure x 

PRODUCTION
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WORK
CELL

PRODUCTION
UNIT

PROCESS
CELL

STORAGE
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STORAGE
UNIT

WORK
CENTERS

UNIT
WORK
UNITS

UNIT

Control
Module

Equipment
Module Equipment used

in repetitive or
discrete production

Equipment used
in continuous

production

Equipment used
for storage or 

movement

typically 
deal with 

these 
objects

Batch 
process 
activities 
based on 
ISA-88 

typically deal 
with these 

objects
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