Geeking IEC61499 - from function
blocks programming to function block
Apps validation through the DAEDALUS
Marketplace - Program

Date: 22.07.2019
Time: 09:00 to 15:30 (lunch break 12:40 - 13:30)

Prerequsites:
1) Bring your own Laptop, running Windows Operating System, Windows 10 is preferred,
but Windows 7 may also work.
2) The laptop should have Wifi interface, LAN interface, and a USB port
3) Itis much easier if you have an external mouse to your laptop.

Part 1: Introduction to IEC 61499 - 60 minutes

Presenter: Alois Zoitl

1. Section 1: Overview of the main models of IEC 61499-1
a. Function Block Model
Application Model
System Model
Device and Resource Model
Distribution Model
f.  Management Model
2. Section 2: Short Overview on IEC 61499-2 & IEC 61499-4
3. Section 3. IEC 61499 Function block types and their use cases
a. Basic Function Blocks
b. Composite Function Blocks
c. Service Interface Function Blocks
d. Simple Function Blocks
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Part 2: Distributed control systems programming with IEC 61499
and NxtStudio - 2 hours 40 minutes

Presenter: Sandeep Patil and Dmitrii Drozdov



4. Section 1 - Introduction

a.
b.

Lesson 1 - NxtStudio installation
Lesson 2 - NxtStudio License installation

5. Section 2 - Getting started with Basic Function Blocks

a.
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Lesson 3 - Understanding the tool layout and creating a new solution
Lesson 4 - Creating a BFB

Lesson 5 - Defining interface for calculator BFB

Lesson 6 - Defining ECC and Algorithms for calculator BFB

Lesson 7 - Building and debugging the calculator BFB

Lesson 8 - Creating App, Mapping and running

Lesson 9 - Watching BFB, forcing values

Lesson 10 - Showing importance of Event and variable associations

6. Sectlon 3 - Getting started with Composite Function Blocks (CFB) and Standard library

a.
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f.

Lesson 11 - Defining CFB interface for the Calculator

Lesson 12 - Defining the CFB network using standard library function blocks
Lesson 13 - CFB Event merge and CFB auto-creation

Lesson 14 - Creating merge BFB to merge events and data

Lesson 15 - Create and test new app with the new calculator CFB

Lesson 16 - Running the Flasher example

7. Section 4 - Getting Started with Lifting Luggage example

a.

b.
c.
d

e.

Lesson 17 - Unarchive the starter project, renaming and a quick walkthrough
Lesson 18 - Implementing a centralized controller

Lesson 19 - Adding the controller to the app and testing

Lesson 20 - Refactor the controller into two function blocks, 1 for each
mechatronic system

Lesson 21 - Adding the refactored controller to the app and testing

8. Section 5 - Getting Started with IceBlock Nano PLC

a.
b.
c.

Lesson 22 - Initial connections and powering on the IceBlock
Lesson 23 - Setting up the IceBlock to connect via a network router
Lesson 24 - Installing IceBlock FB Library and adding the library to a project

9. Section 6 - Using IceBlock Nano PLC with the Lifting Luggage example

a.

b.

Lesson 25 - Adding IceBlock devices to the project, mapping controllers,
deploying and running

Lesson 26 - Adding NxtMini PLC device to the project, mapping plant model,
deploying and running

10. Section 7 - Working with Digital 10’s on the IceBlock and NxtMini PLC’s

a.

b.
c.

Lesson 27 - Adding Symbolic links to controller IO’s and IceBlock HW
configuration

Lesson 28 - Adding Symbolic links to model 10’s and NxtMini HW configuration
Lesson 29 - Running and testing the Lifting Luggage example with
Hardware-in-loop simulation

11. Section 8 - Conclusions



a. Lesson 30 - Conclusions

Part 3: Daedalus market place and validation - 60 minutes

Presenters: Giuseppe Landolfi

1. Section 1: Market Place Introduction
a. upload of the developed function block in the marketplace.
b. upload of the digital twin.
c. selection of pricing strategies for the product by the developer.
2. Section 2: Market Place Validation
a. validation of the digital twin by using a service offered by TTS
i. automatic validation: verification of the compliance with the TTS
simulation environment.
ii.  manual validation: the operator tests if the digital twin works as declared
by the developer. The developer will visualize the validation report
b. the validated product is available in the marketplace

Part 4: Advanced concepts of IEC 61499 - 60 minutes

Presenters: Alois Zoitl

1. Introduction to Sub-Applications and their use cases including the upcoming Untyped
Sub-Applications

2. Decoupling application parts with Adapters Interfaces

3. Hierarchical application structuring design pattern



