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Pack ML
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The History

1994 – OMAC is formed as The Open Modular Architecture 
Controls User’s Group to provide an organization for companies to 
work together and:

• Collectively derive common solutions for both technical and non-technical issues in the 
development, implementation, and commercialization of open, modular architecture 
control technologies

• Promote open, modular architecture control development among control technology 
providers and adoption among end users, OEMs, and system integrators

• Act as a repository for open, modular architecture control requirements and operating 
experience from users, software developers, hardware builders and OEMs in 
manufacturing applications

• Facilitate the accelerated development and convergence of industry- and 
government-developed technology guidelines to one set that satisfies common use 
requirements

• Collaborate with users groups around the world in pursuit of common international 
technology guidelines.
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How is OMAC
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The History

2003 2005 2008 2009 2010 2015 …

First versions of current template are 

created and installed in manufacturing 

sites, using S88 11 state model

OMAC template available for 

download

Template created using latest 

PackML Standard, ISA-TR88.00.02

Various revisions and 

executions across multiple 

projects…
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PackML v3.0
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What is PackML?

▪ Packaging Machine Language 

▪ Programming standard developed in early 

2000’s by the OMAC Packaging 

Workgroup Committee

▪ ISA-TR88.00.02-2008

▪ Machine and Unit States: An 

Implementation Example of ISA-88

▪ V3.0 released in 2008

▪ Combined with ISA-S88 Part 5, PackML

provides a consistent machine programming 

approach for discrete automated equipment

International Society of Automation

http://www.isa.org/Template.cf

m?Section=Standards2&templ

ate=/Ecommerce/ProductDispl

ay.cfm&ProductID=9999

http://www.isa.org/Template.cfm?Section=Standards2&template=/Ecommerce/ProductDisplay.cfm&ProductID=9999
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Physical Hierarchy Descriptions

Enterprise
• The company that owns the facilities

Site
• The location of a single facility

Line

• Collection of machines that are linked together to produce a 
product.

Unit 
Machine

• Collection of related modules that carry out one or more processing 
activities

Equipment 
Module

• Functional group of modules that carry out a finite number of 
activities

Control 
Module

• The lowest level of control where a single function is executed

Notice similarities with

SAP functional location

structure
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Structure of PackML

Unit (Machine)

Equipment

Module

Process cell (Line)

Control 

Modules
Control 

Modules

Equipment

Module
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Unit

Unit (Machine)
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Equipment Module

Equipment

Module
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Control Module

Control Modules
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Example of a complete factory
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Equipment Decomposition Example

Control Module

Equipment Module

Unit Converter

Virtual Line 
Master

Virtual 
Servo

Unwind 
Stand

Unwind 
Servo

Splice Box

Embosser

Embosser 
Servo

Roll 
Loading

Rewind 
Stand

Rewind 
Servo

Tension 
Control

Virtual Line Master Unwind Stand Embosser Rewind Stand
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PackML Structure

▪ Completely defines 

behavior of machine for a 

specific mode

▪ 17 predefined states with 

state transitions and state 

commands

▪ All modes defined by 

subset of base state model

▪ See end of presentation 

for formal definition of 

each state 

Base State Model

Acting State Wait State Dual State State Complete
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PackML Structure

▪ Manages current mode of 

machine

▪ Allows mode transitions 

only when in correct state

▪ Different subset of states 

may be used in each mode

▪ Procedure within each 

state can be unique for 

mode state resides in

Mode Manager
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Framework B
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What is Framework B ?

• Equipment Framework ‘B’ provides machine code framework based on 

international standards where the Physical Model (equipment hierarchy) is 

derived from ISA-88 and the Procedural Model follows ISATR88.00.02-2015 

Mode and State models.

• Framework B include 3 modules

• Unit

• Equipment Supervisor

• Equipment Module 
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What is PackML Framework ?

• Framework for handling states on the machine

• ISA TR88.00.02 PackML - 17 state model is used

• Standard defined machine states and operational flow
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Control Module or User Code
Control Module or User Code

Framework B – Physical Model

Unit

Equipment Module  …nEquipment Module

Control Module or User Code Control Module or User Code …n

A Unit can control up to 31 Equipment Modules
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Framework B - Unit

The Unit Module provides the following features/functionalities:

• Mode and state handling.

• Handling HMI commands and status for the Mode and State

• Controls physical inputs that drive machine state

• Blocked or Starved monitoring

• Fault monitoring

Unit
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Framework B - Equipment Module 

The Equipment Module provides the following features/functionalities:

• Basic Equipment Phase routines for sequencing control code execution

• Fault clearing – Clearing

• Initialization – Resetting

• Runtime – Starting, Execute, Unholding and Unsuspending 

• Termination (end runtime) – Aborting, Stopping, Holding, Suspending and Competing

• Simulation

• Fault generation

• Delayed state complete response

• Reporting Fault, availability and state complete to unit

Equipment Module  
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Example - Packing Machine
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Example - Packing Machine - Unit

Unit Unit
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Unit

Machine #1 Equipment Module

Unit

Equipment Module

Equipment 

Module

Equipment 

Module

Equipment 

Module
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Framework B – Program Structure

Equipment ModuleUnit
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Eqiument Module – Sts_EMID

• The ID for the Equipment (child) is related to the parrent and must be uniq numbered.

• Unit can Control up to 31 

equipment modules
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Framework B -

Basic visualization is provided for FactoryTalk View Studio and Studio5000 

View Designer
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Multi Zone Support
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Topology - Framework B V5.0

Equipment 

Supervisor

Equipment Module

Unit

Equipment 

Supervisor

Equipment 

Supervisor

Equipment Module
Equipment Module Equipment ModuleEquipment Module

Control Module or User Code Control Module or User Code Control Module or User Code Control Module or User Code
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Equipment Supervisor

• The Equipment Supervisor Module represents a machine or a part of a 

machine which can control subordinate equipment modules. The Supervisor 

can operate in either an independent manner section (using its own state 

model) or in a synchronized, linked manner with a Unit Module.

• The point off using this is that if one Equipment Module under an Equipment 

Supervisor goes into Abort, Stop, Hold or Suspend the hole Unit does not 

follow, and can still be operative with other Equipment modules.

• An Equipment Supervisor can also be used if a Unit (Machine) has several 

Safety Zones. If one is activated, the unit continues operation on other Safety 

Zones
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Equipment Supervisor – State model

• ISA880001AnnexD_2010

• 19 states
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Equipment Supervisor – State model

• ISA880001AnnexD_2010

• 19 states

• Remote/Unit Control

• Synchronized with the unit

• Only 17 states is used

• Local Control

• Controlled asynchronous to the Unit

• Optioned to shift mode

• Optioned to use all 19 states

• The Equipment Supervisor will resync to follow the Unit when transit from Local to Remote control
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Machine #1 Safety zone example
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Machine #1 overview

SafetyZone 1
Emergency Stop

SafetyZone 2
Several doors

SafetyZone 3
Light Curtin

SafetyZone 4
Light Curtin
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Machine #1 Unit

Unit

Unit
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Machine #1 Equipment Supervisor

Unit

Unit

Equipment 

Supervisor

Equipment 

Supervisor

Equipment 

Supervisor
Equipment 

Supervisor
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Machine #1 Equipment Module

Unit

Unit

Equipment 

Supervisor

Equipment 

Supervisor

Equipment 

Supervisor
Equipment 

Supervisor

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment Module
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Machine #1 Topologi

Equipment 

Supervisor

Equipment Module

Unit

Equipment 

Supervisor

Equipment 

Supervisor

Equipment Module
Equipment Module Equipment ModuleEquipment Module

SafetyZone 1
Emergency Stop

SafetyZone 2
Several doors

SafetyZone 3
Light Curtin

SafetyZone 4
Light Curtin
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Machine #2 Parallel Production 

Unit

Equipment 

Supervisor

Equipment Module

Unit

Equipment 

Supervisor

Equipment 

Supervisor

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Equipment 

Module

Benefits

Set one Equipment Supervisor in local and 

the other still runs production. Could be 

used to purpose of maintenance etc.
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Unit

Equipment Module

Easy to reuse or move Eqiument Module beetween Unit and ES

Equipment 

Supervisor

Unit

Equipment Module
Equipment ModuleEquipment Module

• Be sure that the Sts_EMID for Eqiument Module is 

uniq for the new parrent

• Structure on the Unit and Equipment supervisor is equal.
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Eqiument Module – Sts_EMID

• The ID for the Module (child) is related to the parrent and must be uniq numbered.

• Unit can be used with up to 31 

equipment modules or/and 

equipment supervisors

• Equipment supervisor can 

control up to 31 equipment 

modules

• It is possible to have 3131

Equipment modules under a Unit
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MBL - Demo
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Demo

1. Create an ACM project

2. Create a Controller and HMI

3. Create Unit, Equipment Supervisor, Equipment Module

4. Create a Control Module with Virtual Axis

5. Generate ACD

6. Create HMI

7. Show Application 

Framework B project with Motion Object 
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Create your own library - Demo
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Demo

1. Create a simple motor starter in logix designer

2. Make a library in Design library

3. Use the library in Application code manager

4. Generate ACD

Create motor starter Library 
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E3D - Demo
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Demo

1. Create project in E3D 

2. Make a simulation in E3D

3. Make the PLC code from the E3D simulaion

4. Generate the Code in Application Code Manager 

Emulate 3D


