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ISaGRAFﬁ Key decisions in implementing IEC 61499

IEC 61499 is a complement to IEC 61131, not a replacement

Application View

» |EC 61499 is a complement designed to address different needs
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e |EC 61499 can and should coexist with IEC 61131



ISaGRAF ] IEC 61499 Generic Diagram
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ISaGRAF ] Implementation of a IEC 61499 control system

The devices could be PLC’s,
micro-controllers or even
intelligent field instrumentation
such as flow meters or valves. .
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ISaGRAF | Equipment for Testbench

70 low cost NetBurner MODS5272-100CR (with Motorola ColdFire
5272 microprocessor) . These controllers have and Ethernet RJ45
connector and run the yC/OS operating system. The ISaGRAF firmware
was ported to these controllers and all communications are handled with

TCP/IP.

assembled in groups of 3 with each
* 2 push buttons,
* 2 toggle switches as inputs
* 2 green led
2 red led connected to their TTL input and output lines.

24 assemblies were used

* TCP/IP connection are handled by two DLink 48 port 100Mb
Ethernet switches linked by their 1Gb/sec RJ45 uplink.

* 2 DELL Inspiron 6400 laptops running Windows XP pro were
also connected and part of the test bench.
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ISaGRAF lw

3 applications were developed. All three applications are deployed on the same hardware
platform (the 70 controllers).

— 15t Application : This applications is used to measure the event and data propagation in an
application.
—2nd Application : This applications is used to demonstrate the use of basic and composite
function blocs to simulate a real world application
— 3rd Application : It demonstrates the power and flexibility of IEC 61499 in addressing real
time constraints..



ISaGRAF ] Objective

* Demonstrate the powerful implementation of IEC 61499 standard in
ISaGRAF
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ISaGRAF ] Signal Propagation - Concept
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ISaGRAF ] IEC61499 Signal propagation
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ISaGRAF ] Signal Propagation - Program

Controller 2 Controller 3 Controller 69
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ISaGRAF ] LED Chaser Application

Use of 4 IEC61499 Basic FB

3x ButtonManagement Basic FB
1x PeriodManagement Basic FB
1x E_Merge Basic FB
69x LedSequencer Basic FB
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ISaGRAF ] IEC61499 Signal propagation
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ISaGRAF ] Objective

* Demonstrate the powerful implementation of IEC 61499 standard in
ISaGRAF
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ISaGRAF ) Train simulation - Concept
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ISaGRAFﬁ Train simulation - Concept
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IEC61499 Train Application
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ISaGRAF ] Train simulation - Program

\ Coach 3

Locomotive

Coach 2
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ISaGRAF | Train Application

Use of 6 IEC61499 Composite FB and 8 IEC61499 Basic FB

1Xx

22x

1x

1x

22x

1x

Check Brake_L

E Traln
1x 10_L
1x E_Braking
1x E_Checking
Check Brake_C

E Traln
1x 10_L
1x E_Braking
1x E_Checking
Check Brake_LC

E Traln
1x 10_L
1x E_Braking
1x E_Checking
Misc_Aux_L
1x E_Auxiliaries
1x E_Motor
1x E_Inspector
1x E_Technician
MISC _Aux_C

E _Auxiliaries
1x E_Motor
1x E_Inspector
1x E_Technician
MISC _Aux_LC

E _Auxiliaries
1x E_Motor
1x E_Inspector
1x E_Technician

L : Locomotive, C : Coach

(Confidential = For Internal Use Only) Copyright © 2007 Rockwell Automation, Inc. All rights reserved.

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

Composite FB
Basic FB
Basic FB
Basic FB
Basic FB

18



IEC61499 Train Application
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ISaGRAF ] Objective

* Demonstrate the powerful implementation of IEC 61499 standard in
ISaGRAF
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ISaGRAFﬁ Playing Music - Concept

Conductor + midi player + 2 Score reader for 2 instruments (drums)
3 Score readers for 12 instruments

56 Note player /©
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ISaGRAF ) IEC61499 Concerto

(Confidential — For Internal Use Only) Copyright © 2007 Rockwell Automation, Inc. All rights reserved. 22



ISaGRAF ] Playing Music - Program
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(1 conductor and Midi Player)

Note player
Note player
Note player

(56 note player)
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Instrument’s score reader

e (5 instrument’s score reader)
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ISaGRAF ] Music Application

Use of 1 IEC61499 Composite FB and 5 IEC61499 Basic FB

50x PlayMidi Basic FB

50x E_Musician Composite FB
1x IO_LED Basic FB
1x Musician Basic FB

5x ConductorAssistant Basic FB

1x Conductor Basic FB
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ISaGRAF ) IEC61499 Concerto
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Discussion on performance and signal
I53GRAF ropagation

Binding
o Used for exchanging data between Resources

o Either locally within the same Configuration, or through the network

o Producer-Consumer model

o Each VM can cycle at a different rate from each other

oData is produced at every scan

| v VM
Subscribed list of interest Declared list of interest

from various consumers Network tovarious producers

Shared
memory

- 13A11Q

Producer-Consumer
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ISaGRAFﬁ Conclusion

« |[EC61499 can be applied to large applications as the test with 70
controllers demonstrate

 Selection of network and network tools are key into a successful
iImplementation

 Engineering of function blocks and overall system requires good
understanding of the operation of the different component; i.e. software,
hardware, networks, 10’s

« |[EC61499 simplifies considerable the development of such and
application compared to what would have to be done with IEC61131
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