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Safety Information

Important NOTICE
Information

Read these instructions carefully, and look at the equipment to become familiar
with the device before trying to install, operate, or maintain it. The following
special messages may appear throughout this documentation or on the equipment
to warn of potential hazards or to call attention to information that clarifies or

simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label
indicates that an electrical hazard exists, which will result in
personal injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential
personal injury hazards. Obey all safety alert messages that
follow this symbol to avoid possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

AWARNING

WARNING indicates a potentially hazardous situation which, if not avoided,
can result in death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.
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Safety Information (cont.)

Important PLEASE NOTE
Information
(cont)) Electrical equipment should be installed, operated, serviced, and maintained only

by qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and the installation, and has received safety
training to recognize and avoid the hazards involved.
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Before the Course Begins

SCOF_)G_Of this This training manual is a supplement to the authorised training. In order to make

Training proper use of the software students should also refer to the documentation that has

Manual been provided with the product such as the Help Files, User Guides or Knowledge
Base.

The graphics displaying screen captures were taken using the Windows® XP
operating system using Classic mode display properties. If students are running a
different version of Windows then screen images may differ slightly from those
shown in the training manual.

Some screen captures may have been taken from beta versions of the software and
may vary slightly from release screen captures.

Product Related

Information A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

¢ Disconnect all power from all equipment including connected devices prior
to removing any covers or doors, or installing or removing any accessories,
hardware, cables, or wires except under the specific conditions specified in
the appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is
off where and when indicated.

¢ Replace and secure all covers, accessories, hardware, cables, and wires
and confirm that a proper ground connection exists before applying power
to the unit.

e Use only the specified voltage when operating this equipment and any
associated products.

Failure to follow these instructions will result in death, serious injury, or
equipment damage.
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Before the Course Begins (cont.)

Product Related
Inf i
oy A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure
modes of control paths and, for certain critical control functions, provide a
means to achieve a safe state during and after a path failure. Examples of
critical control functions are emergency stop and overtravel stop, power
outage and restart.

e Separate or redundant control paths must be provided for critical control
functions.

e System control paths may include communication links. Consideration must
be given to the implications of unanticipated transmission delays or failures
of the link.

« Observe all accident prevention regulations and local safety guidelines®.

e Each implementation of this equipment must be individually and thoroughly
tested for a proper operation before being placed into service.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

! For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety
Guidelines for the Application, Installation, and Maintenance of Solid State
Control™ and to NEMA ICS 7.1 (latest edition), "Safety Standards for
Construction and Guide for Selection, Installation and Operation of Adjustable-
Speed Drive Systems" or their equivalent governing your particular location.

AWARNING

UNINTENDED EQUIPMENT OPERATION

¢ Only use software approved by Schneider Electric for use with this
equipment.

e Update your application program every time you change the physical
hardware configuration.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Before the Course Begins (cont.)

User
Responsibilities

The products specified in this document have been tested under actual service
conditions. Of course, your specific application requirements may be different
from those assumed for this and any related examples described herein. In that
case, you will have to adapt the information provided in this and other related
documents to your particular needs. To do so, you will need to consult the
specific product documentation of the hardware and/or software components that
you may add or substitute for any examples specified in this training
documentation. Pay particular attention and conform to all safety information,
different electrical requirements and normative standards that would apply to your
adaptation.

AWARNING

UNINTENDED EQUIPMENT OPERATION

¢ Only use software approved by Schneider Electric for use with this
equipment.

e Update your application program every time you change the physical
hardware configuration.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The use and application of the information contained herein require expertise in
the design and programming of automated control systems. Only the user or
integrator can be aware of all the conditions and factors present during installation
and setup, operation, and maintenance of the machine or process, and can
therefore determine the automation and associated equipment and the related
safeties and interlocks which can be effectively and properly used. When
selecting automation and control equipment, and any other related equipment or
software, for a particular application, the user or integrator must also consider any
applicable local, regional or national standards and/or regulations.

Getting Started With SoMachine Manual 4.1.2
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Before the Course Begins (cont.)

User o Some of the major software functions and/or hardware components used in the
Responsibilities examples described in this training document cannot be substituted without
(cont.) significantly compromising the performance of your application. Further, any

such substitutions or alterations may completely invalidate any proposed
architectures, descriptions, examples, instructions, wiring diagrams and/or
compatibilities between the various hardware components and software functions
specified herein and in related documentation. You must be aware of the
consequences of any modifications, additions or substitutions. A residual risk, as
defined by EN/ISO 12100-1, Article 5, will remain if:

» itis necessary to modify the recommended logic and if the added or modified
components are not properly integrated in the control circuit.

» you do not follow the required standards applicable to the operation of the
machine, or if the adjustments to and the maintenance of the machine are not
properly made (it is essential to strictly follow the prescribed machine
maintenance schedule).

» the devices connected to any safety outputs do not have mechanically-linked
contacts.

A CAUTION

EQUIPMENT INCOMPATIBILITY

Read and thoroughly understand all device and software documentation before
attempting any component substitutions or other changes related to the
application examples provided in this document.

Failure to follow these instructions can result in injury or equipment
damage.
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Before the Course Begins (cont.)

Start-up and
Test

When applying this training and before using electrical control and automation
equipment after design and installation, the application and associated functional
safety system must be subjected to a start-up test by qualified personnel to verify
correct operation of the equipment. It is important that arrangements for such
testing be made and that enough time is allowed to perform complete and
satisfactory testing.

A CAUTION

EQUIPMENT OPERATION HAZARD

o Verify that all installation and set up procedures have been completed.

o Before operational tests are performed, remove all blocks or other
temporary holding means used for shipment from all component devices.

¢ Remove tools, meters and debris from equipment.

Failure to follow these instructions can result in injury or equipment
damage.

Verify that the completed system, including the functional safety system, is free
from all short circuits and grounds, except those grounds installed according to
local regulations. If high-potential voltage testing is necessary, follow the
recommendations in equipment documentation to help prevent injury or
equipment damage.
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Before the Course Begins (cont.)

Operation and
Adjustments

Regardless of the care exercised in the design and manufacture of equipment or in
the selection and ratings of components, there are hazards that can be encountered
if such equipment is improperly installed and operated.

In some applications, such as packaging machinery, additional operator protection
such as point-of-operation guarding must be provided. This is necessary if the
hands and other parts of the body are free to enter pinch points or other hazardous
areas where serious injury can occur. Software products alone cannot protect an
operator from injury. For this reason, the software cannot be substituted for or
take the place of point-of-operation protection.

AWARNING

UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY

¢ Do not use this software and related automation equipment on equipment
which does not have point-of-operation protection.

¢ Do not reach into machinery during operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Ensure that appropriate safeties and mechanical/electrical interlocks related to
point-of-operation protection have been installed and are operational before
placing the equipment into service. All interlocks and safeties related to point-of-
operation protection must be coordinated with the related automation equipment
and software programming.

ﬁ/) Note:

Coordination of safeties and mechanical/electrical interlocks for point-of-
operation protection is outside the scope of the examples and implementations
suggested in this training documentation.

It is sometimes possible to adjust the equipment incorrectly and may produce
unsatisfactory or unsafe operation. Always use the manufacturer instructions as a
guide to functional adjustments. Personnel who have access to these adjustments
must be familiar with the equipment manufacturer instructions and the machinery
used with the electrical equipment.
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Course Overview

Course
Objectives

Target
Audience

By the completion of this tutorial you will be able to:

YV V V V V V

Create a new SoMachine project

Create a simple Programmable Organization Unit

Add a POU to the MAST task

Download a project to the software simulator(Simulation)
Run a project in the software simulator

Force values into registers to observe the POU's operation

The SoMachine V4.0 Tutorial is designed for:

YV V V V V V VY

Technical support Level 1-2-3
Product application Engineers
Application Engineers
Automation Experts

Solution Experts

Product Managers

OEM’s, Integrators
Customers

SE Sales

Getting Started With SoMachine Manual 4.1.2
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Course Overview (cont.)

Course The training course will take two days to complete. The following program

Objectives outlines the topics that will be covered.

Day |Topics

SoMachine at a Glance
System Requirements
SoMachine Interface
Opening Projects
System Options

New Project Creation
New Project Assistants
Templates

Archiving

1

Creating a project

Adding Devices

The Logic Builder

The Device Tree

The Tools Tree

The Application Tree
Catalogs

Gateways

Tasks

Controller Program Execution
POU Creation

Firmware updating

CoDeSys Programming Languages
Global Variables

Program Slmulator

Forcing Variables

YV V VV VYV VY VY VY VYV V|VVY VY VY VYVYYVY
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Conventions Used in this Manual

Objectives

Exercises

User Input

These are the skills to be achieved by the end of each chapter. An overview
providing a brief synopsis of the topic begins each section. Often, examples are
given to illustrate the conceptual overview.

Example -

The configuration environment consists of several toolbars, browser windows and
programming editors. This chapter introduces the user to the configuration
environment using an example project with pre-defined elements.

This Chapter Covers These Topics:

B T opIn A L 1-2
B T opie B o 1-3
B Topie 1-5

After a concept is explained students will be given exercises that practice the
skills just learned. These exercises begin by explaining the general concept of
each exercise and then step-by-step procedures are listed to guide students
through each exercise.

Example -

Paste an object from a library onto a test page called Utility.

1 Run the Milk_Upgrade project then trigger and view some
alarms.

i Use the following template settings:

Whenever information is to be typed into a field or dialog box it will be written in
this font:

KETTLE TEMP/25

Note that some exercises will show a fragment of information already typed into a
SoMachine screen and then ask students to add extra lines of configuration. In
this instance, the previously entered material will be given to the student as light
grey italic text.

OVEN_TEMP/5

Getting Started With SoMachine Manual 4.1.2
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Conventions Used in this Manual (cont.)

Hints & Tips  This heading will provide students with useful or helpful information that will
make configuring the project easier.

Example -

Q Hints & Tips:

To go to the next field, use the mouse cursor or press the TAB key.

Note A note will refer to a feature which may not be obvious at first glance but
something that should always be kept in mind.

Example -

ﬁ/) Note:

Any events named GLOBAL are enabled automatically when events are enabled.

Menus anq Text separated by the double arrow symbol “»” indicates that students are to
Menu Options  select a menu.

Example -

File » New...

Open a menu “File” then select the menu option “New...”

Horizontal and  Text written this way indicates the Horizontal then the (Vertical) tab is to be
Vertical Tabs  selected.

Example -

Appearance (General)
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Conventions Used in this Manual (cont.)

See Also Text written in this way indicates further references about the current topic.

Example -

O§ See Also:

For further information about Templates, see SoMachine Help - Using Page

Templates.
Further This heading describes topics that are covered in more advanced courses.
Training

Example -

@ Further Training:

Trend Table Maths is a topic in the Customisation and Design Course.

Getting Started With SoMachine Manual 4.1.2
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Chapter 1: Introduction to SoMachine & the Workstation

Overview - SoMachine at a Glance

Introduction SoMachine is a professional, efficient and open OEM software solution that
develops, configures and commissions the entire machine in a single environment
including logic, motor control, HMI and related network automation functions.

Chapter By the end of this chapter, the student will be able to:
Objectives

Describe the computer requirements to install SoMachine software
Describe SoMachine's basic features

Describe SoMachine's GUI and Home Screen

Configure basic system parameters

YV V V V

This Chapter Covers These Topics:

> System ReqUIFEMENTS ......ccvviriieiirerierie e 1-2
> Features of SOMachine .........ccoceviviiiiiiince e 1-3
» The SoMachine Interface........cccocevviieieiin i 1-6
»> SoMachine Central SCreen.........ccoveveririenieeiene e 1-7
> Recent Projects Option .......cccccoeiereniiinenieee e 1-8
»  New Project Option .......cccccevieieiieieciece e 1-9
> Open aProject OPtioN........ccccoveiirinieieiere e 1-10
» Exercise - Browse for an Existing Project............ccccccevene.e 1-11
> Properties SCreeN .....ooiiiieiesi e 1-13
P SYStEM OPLIONS ...cvveiiiecieee e 1-14
» Exercise - Examine the User Interface .............ccocvvvvnivennne 1-17



System Requirements

The computer equipment may need to be upgraded to run Version 4. as the
minimum hardware requirements have changed:

Description Minimum Specification Recommended
Processor Pentium 1V, 1.8 GHz, Pentium M, | Intel Core (tm) 17-2.7 GHz
1.0 GHz or equivalent
Random Access 2GB 3GB
Memory (RAM)

Free Hard Drive Space | 5 GB including the memory space |10 GB
for the software installation,
temporary space for execution and
space for saving applications

Drive DVD Reader
Display Resolution: 1280 x 1024 pixel Resolution: 1680 x 1050 pixel
Peripherals Mouse or compatible pointing device USB interface
Web Access Web registration requires Internet access.
Software
Requirements
SoMachine Software Requirements
Component
Operating system The SoMachine software supports the following operating systems:

> Microsoft Windows XP Professional edition Service Pack 3
Microsoft Windows 7 Professional Edition - 32 bits

>
» Microsoft Windows 7 Professional Edition - 64 bits
>

SoMachine literature contains PDF-formatted documents that
require the installation of the Adobe Reader. This reader is
not part of the SoMachine installation but can be downloaded
from http://www.adobe.com/go/getreader.

» Microsoft .NET Framework 4.0

Software requirements

1-2 SoMachine Ver 4.1.1 March 2014



Standard
Languages

Controller
Programming
Services

HMI Based
Services

Features of SoMachine

SoMachine includes, as standard, 6 IEC (International Electrotechnical
Commission) languages which are compliant with IEC 61131-3. Depending on
requirements, the application may use any mixture of these different languages.

Function Block Diagram (FBD)

Sequential Functional Chart (SFC)

Structured Text (ST)

Instruction List (IL)

Ladder (LD)

Continuous Function Chart (CFC)

» Continuous Function Chart (CFC) - page oriented

YV V V V V V

Note - In addition to the CFC standard editor CODESY'S provides the so-called
CFC editor pagination. Besides the tools and commands of the standard CFC
editor this editor allows to arrange the elements on any number of different pages.

Java scripts
Multimedia file support: .wav, .png, .jpg, .emf and .bmp

» User Created Function Blocks (FBs)

» User Created Functions

» Data Unit Type (DUTS)

» On-line changes

» Watch windows

» Graphical monitoring of variables (trace)

» Breakpoints, step-by-step execution

» Simulation

» Visualization for application and machine set-up

» Graphics libraries containing more than 4000 2D and 3D objects.
» Simple drawing objects (points, line, rectangles, ellipses, etc ...)
» Preconfigured objects (button, switch, bar graph, etc ...)

» Recipes (32 groups of 256 recipes with max. 1024 ingredients)
» Action tables

» Alarms

» Printing

>

>

>

Variable trending

Getting Started With SoMachine Manual 4.1.2

1-3



Features of SoMachine (cont.)

Embedded devices configuration and commissioning

CAM profile editor

Sample application trace

Motion and drive function blocks libraries for inverters, servos and steppers
Visualization screens

Motion Services

YV V V V V
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Global Services

Integrated
Fieldbus
Configurators

Application
Libraries

Features of SoMachine (cont.)

User access and profile

Project documentation printing

Project comparison (control)

Variable sharing based on publish/subscribe mechanism
Library version management

ViV ¥V V V V

Master:

- CANopen
CANmotion
Modbus Serial Line
AS-interface

Connectivity:

- Profibus-DP
- Ethernet IP

- Modbus TCP

General:

- PLCopen function blocks for Mation control

Segment Solutions:

- Packaging function blocks

- Conveying function blocks

- Hoisting function blocks

- Booster Pumping Application Pumping function blocks

Getting Started With SoMachine Manual 4.1.2

1-5



How to Start
SoMachine

The SoMachine Interface

> To start SoMachine:

Select the SoMachine V4.0 item from the Windows start menu:

Start » Programs » Schneider Electric » SoMachine Software » V 4.0 »

SoMachine V4.0

or

Double-click the SoMachine V4.0 icon on the desktop.

| Recent Projects
arformance of Schneder Electrc in 2013

Connect Controller
New Project

Open Project

[ Schneider Electric inaugurates the tsaac Boro Energy Training Coflege to promote access to energy in Nigeria
@ Recent Projects | = ELRE
7
"

Schneider

The SoMachine Central Screen appears. Some of the key areas are:

Number Description
1 SoMachine Central, home page
2 List of any previous projects
3 Auvailable Operations... What do you want to do?
4 Access to help center

SoMachine Ver 4.1.1
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SoMachine Central Screen

Visual Graphical SoMachine has evolved from a monolith to a suite-like software package that is

User Interface both intuitive and highly visual. All project tools can be used in the same manner,
providing a clear and easy to use user interface. With no mixture of old and new
styles, the user is insured of a consistent, and easy to learn, approach to application
development.

SoMachine
Central Tasks @ N
A [~

(et started
Start = Recent Projects =
Recent Projects

Connect Controller
New Project

Open Project

Tasks available from the SoMachine Central screen are:

Name Description
Recent Projects Displays recently opened projects
Connect Controller Connect to a controller
New Project Start a new project
Open Project Open an existing project

Getting Started With SoMachine Manual 4.1.2
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Recent Projects Option

Open Recent :
Recent Projects News, 3/3/2014

P roj ects [8% Schneider Electric selected the Top 100 teams of Go Gresn inthe City 2014
Connect Controller

New Project B Luc Rémont joins Schneider Electric
Open Project
B Excellent sustainability performance of Schneider Electric in 2013
Recent Projects
Name Last Change Directory
Labeling Machine... 3/13/2014 2:06:... C:\Projects
Created:

When the Recent Projects option is selected, SoMachine displays a list of projects
from the defined project program open/save location. Refer to System Options
page for information on how to modify this location
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New Project Option

Start a New
Project

Get started
Start = New Project =
Recent Projects
Connect Controller
New Project [}g

Open Project

Assistant
With template
Empty project

New library

Using Assistant

Nesd help? SoMachine  will
guide you to find the best way
to start a8 new project. Based
on the information that your
enter, SoMachine will propose
the best ways to start your
project.

| Select |

New Library

‘Why not creating your own
library? Maks your know-how
re-useable. Libraries allow you
to store  parts of your
application and machine know-
how into a repository, Library
chjects may exist in different
VErsions.

| Select |

The available for starting a new project are:

Template Based

Templates allow a short project
times by relying on a project
that has  already  been
successfully. We offer project
templates  starting with a
machine type or a given
recommended architecture.

| Select |

Method

Description

Assistant

A wizard for helping to select hardware

With Template

TVDA templates for common applications

Empty Project

User defined project, nothing is provided

New Library

Start a new user defined, custom library

Getting Started With SoMachine

Manual 4.1.2

New projects are started by first selecting New Project, then selecting the method
that you wish to use to start a project

Empty Project

Plain project without any pre-
configuration of devices or
logic. Based on your level of
expertise, you may require the
full flexibility. In most cases you
benefit more from using a
template or the assistant.

| Select |
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Open a Project Option

Open an Existing ~ The Open an Existing Project option allows you to browse the computer for

Project existing projects, starting with the default project path.
How to Open an » To Open an existing project:
Existing Project
Get started
Start = Open Project = Open project @
Recer News Loak i |L'f) prajects j &% EB-
Conne e Lgﬂ ::ursmns
Hiesenis My Recent Test
New | = To tackle the enen Documents
energy e
Open Lﬁ
% — . Desktop
Y Planet & Society H
Recent Projects My Documents
Mame Last Ch .;‘-J)_E
Test.project sjaoyf My Computer
sou.project 5/20/2 .-J

Select the Open Existing Project option from SoMachine Central window. The
computer will start browsing with the path specified as the default program path. If
the project exists elsewhere, you can easily browse any location accessible by the
computer.

1-10 SoMachine Ver 4.1.1 March 2014



Exercise - Browse for an Existing Project

1 Open an Example Project.
i Launch SoMachine.

ii. When theSoMachine Central screen appears click the Open Project
item.

Get started
Start = Recent Projects =
Recent Projects
Connect Controller
New Project

Open Project

iii. Following the path below, browse for the file named Traffic Lights.

C:\Documents and Settings\All Users\Documents\SoMachine
Software\V4.1\Learning Center\Examples\Generic\Traffic Lights

iv. Open the Traffic Lights project stored there. If SoMachine prompts
you to update the example project, select the update option and wait
for the project to finish updating

Open project

Look i | () Traffic lights |
A [CIPickures
£G, Traffic lights
My Recent
Documents

Getting Started With SoMachine Manual 4.1.2 1-11
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Exercise - Browse for an Existing Project (cont.)

V. When the project has finished updating and opened SoMachine will
display the workflow model for the Traffic Lights project

SoMachine Central - V4.1 - PROTOTYPE VERSION

@ Traffic_lights.project
A O~ 2%l [ vogesuier | I | meintenance w | [ Toos ¥ |
Help Center w
Workflow Versions Properties
Workflow

Application Design

Controller [ )
Configuration Muitiple Download Maintenance
one or
‘multiple controllers %> %>
Set of tools helping
Download to all o maintain your
devices machine.

vi. Select the Properties Tab to display the projects properties. How
many POUs does this project have?

SoMachine Central - V4.1 - PROTOTYPE VERSION

@ Traffic_lights.project
d S %Izl ? | Loois Builder J\ J\ ]|' Maintenance v]|' Toolks v]
Help Center w
Workflow Versions Properties
Properties
Filename: Trafficlights Image
File path ‘C:\Documents and Setlings\CM-MPA\Local Settings\Temp\CentralTemporaryProjectédaccaae-7... |7
Change
Last changed 2/28/2014 10:45:30 AM Comment \—J
Title Traffic ights s=teessDisclaimer Of Warranty === E
THE INFORMATION CONTAINED HEREIN IS
Author Maching Solutions. PROVIDED "AS IS™ WITHOUT WARRANTIES
OF ANY KIND, EITHER EXPRESS OR IMPLIED,
‘Company Schneider Electric INCLUDING WITHOUT LIMITATION, ALL
IMPLIED WARRANTIES OF
Version 4140 MERCHANTABILITY, FITNESS FOR A Bl
AABTIAI I AB DHBAASE KRR b
Statistics
R ——— . a3
|Name Information Type Re... '—i F5 1 Application
\ 1 D
CustomFieldd1 | tue | Text = | - @ sviee
] 1 GlobalimagePool
CustomFieldd1|  CustomField01 | Text - | [m] 1 G
CustomField|  Example [Text~ | m i) 2 Library Manager
FuetamEialAnD CustamEialdn? [Tovtw _ = 5 1 PLCLegic
4] J) & 2 pou
l.l. = .. - ] ] 2 Programcall
) ) I 1 Project Information
!Name Description View Sa... Re... l __: 1 Targetvisuslization E‘
|' Project Setiings. |
.
Schneider
9 Electric
2 Leave the Project open and return to the Home screen.

i ]
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Additional
Project
Information

Getting Started With SoMachine

Properties Screen

The Properties screen allows users to enter additional project information. The
textual and graphical information entered here is optional. As this information is
always displayed in the information pane for the project selected in the work area,
it helps to identify the individual projects, avoiding the need to open them.

This screen is only displayed after a project has been opened.

SoMachine Gentral - V4.1 - PROTOTYPE VERSION (=)
@ Traffic_lights.project
d D 2QIRI? [ Logic Buider | [ I | Maintenance > | [ Toaks ¥ |
Help Center w
Workflow Versions Properties
Properties
Filename Trafficlights ‘ mage
File path C:ADocuments and Setfings\CM-MPAILocal Settings\Temp\CentralTemporaryProjectédaccage-7...
Change
Last changed 2/26/2014 10:45:30 AM Comment
Title: Traffic lights esmeDisclaimer Of Warranty === 3
THE INFORMATION CONTAINED HEREIN 15
Author Machine Solutions PROVIDED "AS IS~ WITHOUT WARRANTIES
OF ANY KIND, EITHER EXPRESS OR IMPLIED,
Company Schneider Electric INGLUDING WITHOUT LIMITATION, ALL
IMPLIED WARRANTIES OF
‘ersion 4140 MERGHANTABILITY, FITNESS FOR A =
Statistics
Custom Information
4 5 Action =
Name Information Typ Re 1 Application
- —— . 1 Device
CustomFieldd1 | | tue | Text = | ]
— ] 1 GlobalimagePool
CustomFieldd1,| | CustomField01 | Text - | [m} 1 GlobalTexiList
CustomField01| | Example | Text - | m M 2 Library Manager
FuctomFialAn? || CustomEialdn? [Tant = | m = i 1 PLCLogk
(] _ 31 2 pou
Attachments Add 4] 2 Programcall
Bl 1 Project Information
| Name Description View Sa Re. @ 1 Targetvisusiization =

| Project Settings

Schneider

Electric

Other information that you can add to a project includes:

Properties Description
Title Optional project Title
Author Optional author(s) names
Company optional company name
Version Versioning is an important piece of information to add
Comments any comment(s) you wish to add

Manual 4.1.2

1-13



System Options

General Options

1-14

System options are set by opening the Modify System Options screen

General Options

General Options

Preferred directory for openfsave projects CClass @ .

@ Labeling Machine M241 V4.1.pro...*
r)

NSS! ?

Modify the system options §

The programmable system options are as shown

Systemn Options @

Project Versioning Maintenance Tools Expert Mode

Logic Builder Options
| Logic Builder Options | @
Project Assistant Settings ?
Drefault Controller Mame | MyController U Default POU Name | MyPOU
Repository Management
| Library Repository | | Device Repository @Template Repository | | DTM Repository |
Color Management
Inactive frame Active frame
Inactive border - - Active border. - - @

License Management

| Registration Wizard | @

After an initial installation of the SoMachine software, it's a good idea to validate
or modify the system options such that the system operates the way desired.

|‘ OK | \. Cancel |
Number Description

1 Select the preferred location to say projects

2 Logic Builder options. Define how the editor looks and works. Can also be
set from the Tools Menu inside the Logic Builder

3 Specify the default name for the project's controller

4 Repository Management - when a project is open, use these buttons to add
non-standard libraries, Devices (i.e., Controllers, HMI's drives etc.), Templates
and DTM's to the project

5 Color Management -define interface colors

6 License Management - Launch the registration wizard tool

SoMachine Ver 4.1.1
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Modify System Options (cont.)

Project
Versioning

General Options.

Project Versioning

Versioning mode

System Options

Project Versioning | Maintenance Tools  Expert Mode

Automatic generation of project versions N @
@ Time interval () On save @

Interval Dh:30min:Osec @ @
Keep versions for the last S a [S)] @

Increase version number on versioning [V

Directory for project versioning C\ProjectsiVersions @

Number

Description

1

Activate/Deactivate project versioning (ON is recommended )

N

Set versions based on a time interval or when you save

w

If time based, indicate the amount of time

Set the number of days to keep a version

(20 -

Set the path for versions

Getting Started With SoMachine Manual 4.1.2
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Maintenance
Tools

Expert Mode

1-16

Modify System Options (cont.)

System Options

General Options Project Versioning Maintenance Tools Expert Mode

External Maintenance Tools

Mame Path Remove

| Add extemal maintenance tool | @

Number Description

1 Add any external maintenance tool the project requires

System Options

General Options Project Versioning Maintenance Tools Expert Mode
Expert Mode
[¥) Enable Expert Mode @
Select tool to start on opening projec v
ijeo-Designer
Number Description
1 Set the Editor to be launched when the project opens

SoMachine Ver 4.1.1
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Exercise - Examine the User Interface

1 Create a new project based on one of the existing examples.

i Use the Windows Explorer and check to see if a folder named
C:\Class exists. If it doesn't, create it (C:\Class). Also check for a
folder named C:\Projects. If this does not exist, create it now

ii. Click the Modify the system options icon from the SoMachine
Central window. Change Option 5 in the first image and option 1 in
the second to match match images below

@ Labeling Machine M241 V4.1.|Jm...*
4

DR < ?

Workflow Modify the system options |

iii. Change items 5 in your application to match the image below.

System Options

General Options | Project Versioning | Maintenance Tools  Expert Mode

Project Versioning

Automatic generation of project versions m @
Versioning mode @ Time interval (O On save @

Interval Oh:30min:Osec @ (]
Keep versions for the last S m &) @

Increase version number on versioning [V

Directory for project versioning C/\ProjectsiVersions @

Change item 1 in your application to match the image below. Close
the System Options window when finished and save.

System Options E]
| General Options Project Versioning Maintenance Tools Expert Mode

I General Oplions I

Preferred directory for open/save projects  CClass @ | |

Logic Builder Options

Logic Builder Options | @

Project Assistant Setfings ?
Default Controller Mame | MyConiroller U Default POU Name | MyPOU

Repository Management

4
Library Repository | | Device Repository \' )Templataﬂeposmry | | DTM Repository

Color Management

Inactive frame Active frame
Inactive border ! - Active border: - v @
License Management

Registration Wizard | @

| OK | Cancel

Getting Started With SoMachine Manual 4.1.2 117



Exercise - Examine the User Interface (cont.)

iv. Return to the SoMachine Central screen click the Open Project item.

Get started
Start = Recent Projects =
Recent Projects
Connect Controller
New Project

Open Project

V. Following the path below, browse for the file named Traffic Lights.

C:\Documents and Settings\All Users\Documents\SoMachine
Software\V4.1\Learning Center\Examples\Generic\Traffic Lights

vi. Open the Traffic Lights project stored there. If SoMachine prompts
you to update the example application, select the update option and
wait for the project to finish updating

Open project

Look in: | (2 Traffic lights |
fy Recent
Documents
vii. Click on the "Open Main Menu Icon from the SoMachine Central

screen and select the Save Project as" option

Traffic_lights.project
™ o= K] % | |

’E Logic Builder

Close Project

|- ‘ Save Project as...

SoMachine Ver 4.1.1 March 2014



Exercise - Examine the User Interface (cont.)

viii. Save the application as "MyTraffic" as shown. SlInce you changed
the default project path in step 3, this version of the project should
be automatically directed there. t

Save project @
Save in: |L'f} projects j £ Bl
E @Varsinns
L Labeling Machine

fy Recent scu
Diocuments Tast

Iy Computer
:
My Metwork  File name: [MyTraific - Save |
Places
j Cancel

Save ag type: |F'r0iec:t files

Getting Started With SoMachine Manual 4.1.2
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Exercise - Examine the User Interface (cont.)

2

Examine the interface using an example project.
Navigate to the Versions tab then click the Settings button.

Help venter v

Project Version

\m | Settings Autcsave ON, On save
)

When System Options appears, select Project Versioning

1

System Options
ﬂ General Options | Project Versioning Maintenance Tools
.C r\

General Options b

Set project versioning as shown. In this case, the project will
automatically create a version about every 30 minutes and will keep

5 days worth of versions. Close this panel when finished.

System Options

General Options Project Versioning | Maintenance Tools Expert Mode
Project Versioning

Automatic generation of project versions |m |

Wersioning mode @ Time interval O On save
LI L e —
Keep versions for the last 5 | | .9

Increase version number on versioning E

Directory for project versioning CAProjects\Wersions

SoMachine Ver 4.1.1
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Exercise - Examine the User Interface (cont.)

iv. Select the Properties tab. Add some information to the project
under the Title, Author and Company Name area (left side). Close
this panel when finished

@ MyTraffic.project ™
d D BQIRIc? [ LogcBuider |

Workflow Versions Prc

Properties
Filename  MyTraffic
File path C\Projects

Lastchanged 3/1472014 10:51:16 AM Comment

Titie MyTraflie A first SoMachine tutorial
Author (Your nams hers)
Company | Acme Tool Gompany

Version 4141

3 Open the Logic Builder

i Click on the Logic Builder button on the SoMachine Central window
to open the Logic Builder

SoMachine Central - V4.1 -|

My Traffic.project :

DEER IRl ?

2

Workflow

Logic Builder |

MyTraffic.project

Versions

ii. The software opens the Logic Builder. Ignore any requests to add
DTMs to this project. SImply close that window if it appears. This
feature can be disabled permanently by removing the check located
in the lower left of the image below.

= DT™ Repository

The following DTz were detected in the system
Y'ou can select the DT s that you want to scan and impart ta Sokdachine

[DTkz with "lgnare in future'' checked will not be checked at startup)

List of nevw Sotdachine DT found

Import zelected DTMsz ..

II II 5]

Wersion an SoMachine lgnare in
e | (o PC “Wersion future:
TME-7 Distributed 10 Cort... 1.1.5 Mat Installed F Irnport Hiird party 0T Ms
Th5-7 Distrbuted 10 Mod... 116 Mot Installed .|
Maodbuz SL Communicatio... 2.2.0 Mat Installed F
N 2o 0T DTH 70099 70099 i}

[ Include DTHs akeady imported to the Device Repositary

Check for new DT versions at Logic Builder startup

Getting Started With SoMachine Manual 4.1.2 1-21



Exercise - Examine the User Interface (cont)

iii. When the Logic Builder opens, notice the Devices Tree on the left
side of the window. In version 4.0, the default appearance has the
Devices Tree split into 3 tabs (bottom), simplifying each tab. If no
Bring each tab to the foreground in turn and observe what each
displays

||

=

=] My Traffic (~]
il softPLC (CODESYS Control Win ¥3)

< | >
B Devices b, £ Applications .. | e Tools t...

iv. Open the View menu and select Classic Navigators followed by
Devices
Wiew | Project  Buld  Online Debug  Toals  Mindow
) & -
Mavigatars [ M ol R
| Classic Mavigatars L4 m;g gevicegh alk+1
Hardware Catalog r D POLS [ Alb+0

1-22 SoMachine Ver 4.1.1 March 2014



Exercise - Examine the User Interface (cont)

V. Notice that the Devices Tree is how a single tree with all devices

displayed (no bottom tabs). This was the way the SoMachine

Devices tree appeared prior to V 4.0 and it is still supported. The
choice is yours as to how you like the Devices Tree to be displayed.

Close the Classic Devices Tree.

Devices

-~ 1 X

=gl My Trafic

=[] softPLC (CODESYS Control Win ¥3)
=l PLC Lagic
=i} application
ﬁ] Library Manager
Light_Management (PRE)
+ Light_Sequences (FE)
= @ Task Configuration
* @ Task
+-g& yISU_TASK
= Wisualization Manager
TargetVisualization
&8 webvisualization
@ Wisualization

=

4 Navigate the Devices Pane

i From the View » Navigators menu, open the Tools Tree and open the

Library Manager by double clicking on it. You will see the libraries
associated with this project in the work area. Somachine
dynamically adds libraries to a project as you add hardware to the
project. In addition you can add optional libraries to the project by

clicking on the Add Library icon.

=0 My
=1} application (SoftPLC)
o —
-] ¥isualization Manager
48] visualization
+ 2 Global

Getting Started With SoMachine

[8] Light_Sequences i) Library Manager x

Libraries | Version mapping

&5 Add library 551 Placsholders

|
Hame Namespace
@ UK, 3.5.1.0 (System) Uil
@ Standard, 3.5.2.0(System) Skandard
- @ lecSf = TecSfe, 3.4.2.0 (System) Tecsfc
@ Analyzation = Analyzation, 3.5.2.0 {System) analyzation
- @ System_VisuElems = WisuElems, 3,5.3.0 (System) VisuElems
o System_VisuFlemMeter = YisuElemMeter, 3.5.3.0 {System) visuElembiet
- o System_VisuFlemsSpecisiControls = YisuElemsSpecialControls, 3.5.3.0 (System)  YisuElemsSp
o System_VisUElemswinContrals = VisuElemswinCanitrals, 3.5.3.20 (System) visuElemswi
- o System_VisuElemTextEditor = VisUElemTextEditor, 3.5.3.0 (System) VisuElemTes
@ System_VisuElemTrace = VisuElemTrace, 3.5.3.0 {System) VisuElemTra
- @ Syshem_VisuMativeControl = VisuMstiveCorkral, 3.5,2,0 (System) visublativeC
@ System_VisuElemsalarm = VisuElemsalarm, 3.5.3.0 {System) visuElemsal
- @ System_VisuElemCamDisplayer = VisuElemCamDisplayer, 3.5.2.0 {System) WisuElemCar|
- System_VisuElem3DPath = VisUElemaDPath, 3.5.2.0 (System) YisuElem3DF|
- @ system_visuinputs = visuinputs, 3.5.2.0 {system) visuinputs
%o lostandard = loStandard, 3.5,3.0 (System) Tostandard
< *

Manual 4.1.2
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Exercise - Examine the User Interface (cont)

Select the Util Library and observe what is in it in the lower frame.

You can always see the contents of a library in this manner

Libraries | Wersion mapping

5 add library < Delete library | 25 Properties T3 D

Marme

= Lkil, 3.5.1.0 {System)

Standard, 3.5.2.0 (System)

lecSfc = lacSfe, 3.4.2.0 (System)

Analyzation = Analyzation, 3.5.2.0 (System)
Swskem_VisuElems = VisuElems, 3.5.3.0 (System’
System_VisuElemMeter = YisuElemMeter, 3.5.3.0
Swstem_VisuElemsSpecialControls = WisuElemsSp
System_VisuElemsWinControls = YisuElemswinCe
System_VisuElemTextEditor = YisuElemTextEdito
System_VisuElemTrace = YisuElemTrace, 3.5.3.0
System_VisubativeControl = VisulativeControl, 2
System_VisuElemsalarm = YisuElemsalarm, 3.5.0
System_VisuElemCamDisplayer = VisuElernCamDi
Syskem_VisuElem3DPath = visuElem3DPath, 3.5
system_visuinputs = visuinputs, 3.5.2,0 {syskem,

b A b e L B e e e L

Iostandard = IoStandard, 3.5.3.0 (System)

Analog Monitors

BCD Canversions
Bit/Bryte Functions
Conskants

Controller

Datatypes

Encoding

Function Manipulators
Gray Conversions
HExfASCII Functions
Mathematical Functions

e [

000000000000 S

Signals

5

Examine the objects in the Example project.

From the Tools Tree tab, Double click the Visualization object.

8 vouaheoon x|

Tanls tree -1 x\ﬁ Library Manager

= 51 myTraffic -
=1} Application (SoftPLC)
7 Library Manager
Visualization
+ ) Visualization Manager
+-2) Global

SoMachine Ver 4.

Courtry selected ; %z

Sequence state : s

[Tym the name of the countny :

= ]

- Use ony e siloutra Courys remes
(Corwma, France cemary, Szre gl w5, UK, USAar Tutzy

StanfStop Sequence

1.1
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Exercise - Examine the User Interface (cont)

ii. The toolbars are context sensitive. When the Visualization is the
focus window, a graphic editor toolbar and properties tabs appear in
the toolbox frame to the right of the visualization. Visualizations
may be either user created or sometimes are part of a library that
has been added to a project. If the visualization is part of a library,
many are designed to work with specific function blocks that are also
part of that library.

- [ = asic
|k Pointer
Country selected : %s 3] Rectangle
&S] Round rectangle
= 6) Elipse
Topa e nama of f1 country =< Ling

4] Polygon

s Folyling
I P 571 paly

_7 Bézier curve

Sequence state © %=

* Uze only e vollowirg Gounids rames @ Pie:
corene, e cemeny, Sereast 2w 1K, USor ey £ Image

B Frame

Common controls
Start/Stop Sequence I Alarm manager

Measurement controls
Lamps,/Switches/Bitmaps
special controls

+ oA

-
> 2% ToolBox Properties

iii. Select different items from the visualization and observe how the
edit changes. Take a look at the tools in the toolbox that are
available to build custom, user created visualizations.

6 Run the project.

i Select Online » Simulation from the Online menu. The project is
placed in Simulation Mode.

Cnline | Debug  Tools  Window  Help
28 Login alk+Fa

Create boot application

Multiple Download. ..

Simulation [ |

Advanced Configuration 3
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Exercise - Examine the User Interface (cont)

ii. Select Online » Login to login to the Simulator.

iii. Since there is no program in the simulator, the following message
appears. Click Yes.

SoMachine Logic Builder

:,' Application Sim, SoftPLEC. Application does not exist on device . Do you want ko
- create it and proceed with dawnload?

iv. Open the Classic Device Tree again. The operator interface shows
that the program is connected by displaying a green background.
Notice that in simulation mode, there is ared indicator at the
bottom, right of the screen as well

Devices -+ O X @ Yisuiw | F
=9 MyTraffic (=] -
- ] sefeerC frannectedl (G The ;
@_l] '?}': ;E";"EI_ _ online -
L App .u:atlun [stog vicualiz
Library Manage . .
Light_Managen atlgn I
= Light_Sequenc WEII'[IT'IQ
Eﬁ Init_ackive fora
|53 step0_acti connec
|52 stepl_acti tion. L
|22 stepz_activ| Please 1
< > start /@ v "
B pevi. | ¥ Applica.. |52 D.. @l To... | €] 3 |

[|§| Messages - Tokally 0 error(s), 11 warningls), 5 message(s)
IMCYCLE | id: € 0 % 10 F‘recl:um|--
]

V. Select Online » Start to start the controller or simply click the right
arrow from the toolbar as shown below.

Debug  Tools  Mindow  Help
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Exercise - Examine the User Interface (cont)

vi. Open the visualization and Type the name of one of the supported
countries into the input field. Press ENTER.

@ Yisualization »

Country selected :

Seguence state : STOP

Type the name of the country* :

* Usze only the following Country's names

Canada, France, Gemmany, Senegal, Swiss, UK, W5Aor Turoey

Start’'Stop Sequence

vii. Click the Start/Stop Sequence button.

viii. Double click the Light_Sequences (FB) POU in the Devices tree to
open the POU. Observe the values changing.

Applications tree

=i My Traftc
=1} application (SoftPLC)
Light_Management (PRG)
= Light_Sequences (FE) | ©
Init_ackive
Step0_active

Stepl_active
Skep2_active
Skep3_active
Trans_0_tao_1
Trans_0_ko_&
Trans_1_to_2
Trans_2 ko 3
Trans_3_to_0O
= @ Task Configuration
= @ Task.
@ Light_Management

|"'EJ""EJ“"EJ“”U"'EJE'J.'EJE'J.'EJE'J.'EJHJ.'EJ' I
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Exercise - Examine the User Interface (cont)

iX. Watch the SFC structure run as the program goes through its cycle.
] Visualization Light_Sequences X
SoftPLC.Application.Light_Management.Lights

Expression Type Walue
45 Init_SFC BOOL
4% Country STRIMG =y
+ 4y Lights_Time ARRAY [1,,3] OF TIME
P Country_Type INT 1
"$ Red_Light BOOL
<
= v
Init T#lns
+Nut, Error
Stepl T#0ns
|
IJ|3TI&US_U_tD_l Trans_0_
Stepl T#lns

+Trans_l_t,u_2

T#3s6Z8ns

Trans 2_to_3

Step3 T#0ns

tTraﬂs_S_tD_D
Init

The various steps in the SFC structure will change color when
active. The top part of the screen shows variables and their status.
Notice the country that you entered in the Country variable.
Examine the user interface further as time permits

7 Shutdown the runtime.
i Select Online » Stop.
ii. Select Online » Logout.

iii. Select Online » Simulation to disable Simulation Mode.

8 Return to the Home screen (SoMachine Central).

L
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Chapter 2: Project Management

Overview

Introduction SoMachine allows the user to perform fundamental tasks such as creating,

exporting and importing projects. There are also other project management tools
such as archiving which create a highly compressed version of the project.

The implemented project management principle allows users to browse the existing
projects quickly obtaining the relevant information without the need to open them
before selection.

The user can create a new project, starting from several means: using Tested
Validated and Documented Architectures, using the provided examples, using an
existing project or from scratch. There is quick access to the most recently used
projects.

Chapter By the end of this chapter, you will be able to:
Objectives
Describe various ways of starting a new project

Browse for an existing project
Create a project archive
Restore a project archive

YV V V VY

This Chapter Covers These Topics:

> New Project Creation.........cccceoeeerererenenieene e 2-2
»  New Project Option .......ccccccevveveeiieieeie e 2-4
> New Project ASSIStaNT........ccceverereririnesieee e 2-5
» Exercise - Starting a New Project Using the Assistant.......... 2-7
» New Project Using a Template .........cocovvviiiiienencnenee 2-8
» Exercise - Starting a Project from a Template...................... 2-9
> New EmpPty Project.......ccocvveiiiiniiiiiesene e 2-10
» Exercise - Create a New Empty Project...........ccceevveiiveennnnne 2-11
P AIChIVE PrOJECES.....eiiiiiieic e 2-13
» Exercise - Archive ProjectsS........ccccovvevveiieiiic i 2-14
» Exercise - Restore an Archived Project..........cccocvevvvnnnnne 2-16



First Step in the

Configuration

2-2

New Project Creation

The first step when configuring SoMachine is to create a new project. The project
is where all information is stored.

SoMachine facilitates project creation by providing different ways of starting a

new project.

The available methods for starting projects is shown below:

Get started
Start > New Project =
Recent Projects
Connect Controller
New Project [}S

Open Project

Assistant
Using Assistant

with template Nesd help? SoMachine  will
guide you to find the best way

to start @ new project. Based

Empty project on the information that your
enter, SoMachine will propose
New library the best ways to start your
project.
| Select |
New Library

‘Why not creating your own
library? Make your know-how
re-usesble. Libraries allow you
to store  parts of your
application and machine know-
how into a repository, Library
chjects may exist in different
versions.

Select

Template Based

Templates allow a short project
times by relying on a project
that has aleady been
successfully. We offer project
templates starting with a
machine type or a given
recommended architecture.

| Select |

Empty Project

Plain project without any pre-
configuration of devices or
logic. Based on your level of
expertise, you may require the
full flexibility. In most cases you
benefit more from using a
template or the assistant.

Select |

New projects are started by first selecting New Project, then selecting the method

that you wish to use to start a project. The options are:

Method

Description

Assistant

A wizard for helping to select hardware

With Template

TVDA templates for common applications

Empty Project

User defined project, nothing is provided

New Library

Start a new user defined, custom library
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New Project Creation (cont.)

Configure SoMachine provides tools that assist users in creating new projects quickly and

Projects

easily.

It provides for project startup:

» A variety of preferred implementations. A dedicated TVDA Finder tool (Tested
Validated Documented Architectures) assists users in selecting the preferred
implementation that best suits individual projects.

» A variety of application projects for conveying, hoisting, and packaging that
provide basic configurations for these applications.

» Some examples that provide basic projects for making yourself familiar with
SoMachine.

Once the project is created, SoMachine provides extensive possibilities to add
textual and graphical information to each project file. This additional information
enables users to distinguish projects avoiding the need to open them when they
have to select the suitable project out of those that are available on the computer.

For easy configuration of the project, SoMachine provides a graphical
configuration editor that allows users to add and configure the requested devices
easily.

Getting Started With SoMachine Manual 4.1.2
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New Project Option

Start a New
Project

Get started
Start = New Project =
Recent Projects
Connect Controller
New Project [}g

Open Project

Assistant
With template
Empty project

New library

Using Assistant

Nesd help? SoMachine  will
guide you to find the best way
to start a8 new project. Based
on the information that your
enter, SoMachine will propose
the best ways to start your
project.

| Select |

New Library

‘Why not creating your own
library? Maks your know-how
re-useable. Libraries allow you
to store  parts of your
application and machine know-
how into a repository, Library
chjects may exist in different
VErsions.

| Select |

The available for starting a new project are:

Template Based

Templates allow a short project
times by relying on a project
that has  already  been
successfully. We offer project
templates  starting with a
machine type or a given
recommended architecture.

| Select |

Method

Description

Assistant

A wizard for helping to select hardware

With Template

TVDA templates for common applications

Empty Project

User defined project, nothing is provided

New Library

Start a new user defined, custom library

2-4
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New projects are started by first selecting New Project, then selecting the method
that you wish to use to start a project

Empty Project

Plain project without any pre-
configuration of devices or
logic. Based on your level of
expertise, you may require the
full flexibility. In most cases you
benefit more from using a
template or the assistant.

| Select |
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New Project Assistant

New Project The New Project Assistant helps with the selection of a hardware platform and

Assistant project template by applying user configured filters. It is basically a type of
Wizard. What options you select at the Architecture level, impacts the controllers
displayed at the Controller level.

Recer BASSISH New Project Assistant

Conne. With
General Details
New |l Empt Project Name 4 Project Templates
- Untitled —
Open  New | Machine Type Name Description
Start with: -
Start with: BT
Architecture - Roller bed, Tum table, Transfer Optimized_CANopen_. This TVDA is based on a M238
Fillers Roller bed, Tum table, Transfer Optimized_CAMNopen_X... This TVDA iz based on a XBTG
Roller bed, Tum table, Transfe. Performance_CAMopen... This TVDA is based on a M258
Machine Segment: - Mo filter -
Roller bed, Tum table, Transfe. Optimized_HW_XBTG... This TVDA is based on a8 XBTG
Maching Type: - Mo filter - Hoisting
Prefemrad Controller: - Mo filter - 2 Gantry crane, Overhead traveli Optimized_CANopen_ This TWDA is based on a M238
Fieldbus: - Mo filter - v Gantry crane, Overhead traveli... Performance_CAMopen... This TWDA is bazed on a M25&
- Self e crane, Tows timized_C: en_A. .. is TVDA is base ATV
Connectivity Mo filter - . elf errection crane, Tower cra. Optimized_CANopen_A. This TVDA is based on a ATV
HVAC-R
Tag: - Mo filter - ad
Compressors Optimized_CANopen_x... This TVDA is based on a XBTG
Number of Local 102 0 Compressors Optimized_HW_XBTG...  This TVDA is based on a XBTG [+
Number of Necanteal 10: | 0 5 (|l | E— -

Controller Filter One of the primary filters is the Architecture/Machine type/Controller filter.
Various controllers are shown when that option is selected. Under the Matching
Templates tab, a list of available templates are displayed.

New Project Assistant

General Properties
Project Mame Controllers
Untitled - -
Type Version D
Start with: M241
Controller - TM241C24R 4028 i)
- L TM241C24TIU 40238 (]
Requirements —
TM241C40R 40238 |2
[ Field bus is needed —
TM241C40T/U 4023 |2
D Mation control is needed =
TM241CE24R 4023 2]
Program Language: TM241CE24TIU 4028 (£
Continucus Function Chart (CFG) - TM241CE40R 4028 [E8]
TM241CE40TU 4023 2]
TM2Z41CEC24R 4028 (L]
TM241CEC24TIU 4023 i)
M251 -

Create Project |
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Architecture
Filter

Machine Type
Filter

2-6

New Project Assistant (cont.)

The Architecture filter provides several templates that may be used to create a new
project. If no particular Machine Segment is selected, all available templates for
all available platforms are displayed.

New Project Assistant

General Details
Project Name = Project Templates
Untitled -
Machine Type Name
Start wit -
Start with Conveying
| Architecture - Roller bed, Tum table, Transfer
Filters Ralier bed, Tumn table, Transfer
- Raoller bed, Turn table, Transfer, Chain conveyor
Machine Segment: | - No filter - -|
S ——— Roller bed, Tum table, Transfer, Simple Conveying
Machine Type | -| Holsting
Preferred Controller | - Mo filter - -| Gantry crane, Overhead traveling crane
Fieldbus: | - Mo filter - =-| Gantry crane. Overhead traveling crang
T Self & P " Gantry ¢ ; g
Connectivity: | - 1o fitter - - | Self errection crane, Tower crane, Gantry crane, Overhead fraveling crane
— HVAC-R
Tag | - Mo filter - -|
— Compressors
Mumber of Local 10: 1] Compressors
& -
Number of Decentral 100 | 0 = o r

The Machine Type Filter offers various TVDA's based on the filters you select.

TVDA's with platform and Drive options are available

New Project Assistant

General Properties
Project Mame 2 Project Templat
Untitied
Machine Type
Start with: Building
| Machine type - Access and entry ¢
= Actess and entry ¢

Machine Segment:
Maching Type:
Preferred Gontroller:
Fieldbus:
Connectivity

Tag

Number of Local 10:

| - Ne filter - -

| - Mo fifter -

Access and entry ¢
Ceramic working

Polishing, Wire cut

Access and entry control systems
Advertising panels

Agricultural and fish-farming machinery
Air compressors

Automated Conveyor System
Automated Guided Vehicle

Automated Source changeover for generator

Automatic dispensers
Automatic Storage and Retrieval Systems
Automatic washing machine

Beaming wrapping machine

Bending machine

Blending machine

Booster stafions

Boxing machine

Bread Production Line

Car Wash machine

Carding machine

Carousel Systems

Cailing Hasting unit

=
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Exercise - Starting a New Project Using the Assistant

1 Start a new Project
i Start a new using the Assistant
Get started
Start = New Project > Assistant >
Recent Projects Assistant [}s

Connect Controller = With template

New Project Empty project
Open Project New library
ii. Name your project Assistant and select the filters shown below. A

list of possible controllers that are left after filtering is displayed on
the right. Select one of the available controllers and click The Create
Project button.

New Project Assistant

General Details
Project Name: 2 Project Templates
Assistant
Machine Type Name Description
Start with Packaging
Architecture u Filling and Closing machines Optimized_CANopen_..  This TVDA s ba
B Filling and Closing machines, ... Performance_CANmoti...  This TVDAis bs
i Filling and Closing machines Performance_CANopen... This TVDA is ba
Machine Segment: Packaging
Machine Typs: Labeling machi... ~
Preferred Controller: - Mo filter - i
Fieldbus: CANopen
Connectivity: Ethemet o
Tag: TVDA -
Mumber of Local 10 0
Number of Decentral I0: | 0
=[] 5
iii. Experiment with other options as time allows
iv. Save and close your Assistant project
2 Return to the Home screen.
i Return to the the Home Screen (SoMachine Central) and close and

save the project

@ Empty.projecl“
p DS BRI ? I ey

Close Project

Save Project as..

Workflow

Getting Started With SoMachine Manual 4.1.2
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New Project Using a Template

Using Templates Starting a new project via a template can greatly shorten a projects development
time. Templates are all tested and validated, partial solutions. Schneider Electric
Inc. provides templates for various architectures or applications. A filter to help

you select the correct one.

Get started
Start = New Project = With template >
Recer| Assistant New Project Assistant - Templates

General Details
Conne | With template
| Em pI’OJECt Project Name:

Untitled

Open  New library
Project Templates

Machine Type Name TVDA

Conveying

Roller bed, Tum table, Transfer Opfimized_CANopen_

Reller bed, Tum table, Transfer Optimized_CANopen_x...

Reller bed, Tum table, Transfe.. Performance_CANopen...

Reoller bed, Tum table, Transfe.. Opfimized_HW_XBTG...
Hoisting

Gantry crane, Overhead traveli... Optimized_CANopen_...

Ganfry crane, Overhead travell Performance_CANopen. .

Self errection crane, Tower cra...  Opfimized_CANopen_A. ..
HVAC-R

2-8 SoMachine Ver 4.1.1
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Description

This TWDA is based on a M238 co

This TVDA is based on a XBTGC...
This TVDA is based on a M258 co...
This TVDA is based on a XETGC...

This TVDA is based on a M238 co...

This TWDA is based on a M258 co

This TVDA is based on a ATV-IMC...

Details

- Mo filter - -
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Exercise - Starting a Project from a Template

1 Start a New Project using a Template
i Select New Project then WithTemplate from the SoMachine Central

screen

Get started

Start =

Mew Project = With ten

Recer| Assistant
Conrme  With template %
Mew | Empty project
Open = MNew library
ii. Browse the available Templates. Experiment with applying Filters

(button at the right). See how the available hardware changes as
Different filters

New Project Assistant - Templates

‘General Details
Project Name:
Template
Preject Templates | - Nofilter - ~ |
Machine Type Name TVDA Description Details
Filling and Closing machines, Optimized_CANopen__ U This TVDA is based on a M238 co i)
Filling and Closing machines, Performance_CANmoti o This TVDA is based on a LMCD58. (£5]
Filling and Closing machines Performance_CAMopen... )  This TVDA s based on a M256 co. (i)
Pumping
Booster stations, Compressors...  Opfimized_CANopen_, )  This TVDA is based on a M236 co. (5]
Booster stafions, Compressors. Optimized_CANeopen_X._ [V] This TVDA is based on a XBTGG. [
Booster stafions, Compressors. Optimized_HW_XBTG [V] This TVDA is based on a XBTGC. (3]
Booster stafions, Cqmpressors . Performance_HW_M25 6 This TVDA is based on a M258 co.. (i)
Booster stations, Cy This TVDA is based on a ATV-IMC... i)
Booster stations, Compressors, Vacuum pumps —
Textile
iii. Select one of the templates and click the Create Project button.
2 Return to the Home screen.
i. Return to the the Home Screen (SoMachine Central) and close and

save the project

2

Empty.project”

D EI&]? I

Close Project

Save Project as...

Workflow
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New Empty Project

Start with a New Starting a new project as an empty project means that no there is no
Empty Project preconfiguration of devices or logic provided. This option provides you with the
most flexibility but you must add everything to the project yourself.

Get started
Start = New Project = Empty project =
Recer  Assistant New Empty Project
Connt. With template General Details
New | Empty project Project Mame
Open = New library | Wntitied
How to Create an » Tocreate an empty pI’OjECt:

Empty Project Click the empty project menu item

Get started

Start > New Project = Empty project »

Recer  Assistant New Empty Project
Conne With template L Detasl
New | Em%y project Project Name

Open . New library =

Type the project name in the Project Name Field

Click Create Project to create. The project is created in the project directory that
you specified earlier..

Create Project
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Exercise - Create a New Empty Project

1 Create a new Empty Project.
i Click the New Project item in the left pane.

ii. Click the Empty Project item from the expanded menu.

Get started
Start > New Project = Empty project =
Recer Assistant New Empty Project
Conne, With template General Dtasl
New | Em%y project Project Name:

Test

Open = New library

iii. Name your project "empty" (Test is shown above). Projects have
the extension ".project" so the actual name is empty.project.

Create Project

iv. When the project is created SoMachine will display the project work
flow screen.

@ Empty.project” SoMachine Central
d DSQIRI?Is | Logic Buider | [ Maintenance v

Workflow

> =

ot tooks
Dourload o sl to maintsin

project nformations.
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Exercise - Create a New Empty Project (cont.)

2 Examine the project settings.
i Click the Properties tab. Add your name and the information
shown.

@ Test.project

d D QIR ? | #3) Logic Buider | J( |
Workflow Versions Properties

Properties

Filename: Test Image

File path ‘C\Projects

Lastchanged 3M14/2014 1:59:58 PM Comment

Title: Test

Author (your name)

‘Company Acme Tool Company

ersion 0000

Statistics
‘Custom Information
.
‘Name Information Type Re. H 1 Project nfomation
[Tee-]
ii. Save and Close the project

@ Empty.project”
A O S E R ? | S

Close Project

Save Project as...

Workflow

3 Return to the Home screen.

L
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Archive Projects

Save the A project Archive is a very compressed version of the project. The compression

Compiled Project  rate can result in a file that is more than one fiftieth the size of the project file.
The project file alone is much smaller than the original file but if libraries and other
objects are included in the archive, the resulting archive file is actually larger
than the project file alone. Archiving is similar to exporting except that it saves
the compiled application. The consequences of this is that the user cannot archive a
project until a successful compile can be completed. Until this is possible it is
necessary to export.

Archive A project Archive is saved with the extension .ProjectArchive. The project archive
Properties file contains:

The PLC binary code

The Upload information
Visualizations, device descriptions
The Operator Screens

YV V V V

How to Create a > To create an archive:

Project Archive Select Save Archive from the Main Menu on SoMachine Central. The Archive

will be created on the program path.

MyTraffic.project
@ [y o Ol 4 | | D AP | caic Buildac
r *3 Logic Builder
Wo
E] Save Project as...

Close Project

ERT. |

Import

Save Project as Template...

Export...

Print

Page Setup. E_l Save Archive..
About Iy

The system prompts you to indicate the options that you wish to include in the
Archive. More items selected results in a larger archive

Project Archive E|

Include the Following information into the archive:

+ Library prafile

+ |:| Options

+ Referenced devices

+-[] referenced libraties

+ Referenced visualization stvles
+- [ wvisualization Profile

ﬁ Note - Archiving is possible only if the project is compiled.
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Exercise - Archive Projects

1 Archive the MyTraffic project.

i Open your MyTraffic project from Recent Projects. Since you ran
this project in the simulator, it is already compiled.

BEERTETIEEE | News |
Connect Controller

New Project S\ Review of the Seine Aval Electric Vehicles frial

Open Project 712013

~
By Schneider Electric Announces the Winners of its

Recent Projects
| MName Last Change Directory
Empty.project 7/10/2013 Ci\projects
MyTrafficproject  7/10/2013 C:\projects

ii. From the SoMachine Central, Main Menul, Select Save Archive.

MyTraffic.project
N o3 O] % | s | D (&R 1 anic Byt L
’:% Logic Builder
W
Ll E] Save Project as...
Close Project
— E] Save Project as Template...
Import.
Export...
Print
Page Setup... E] Save Archive...
About [%
iil. Save the file as MyTraffic.projectarchive.
iv. Select the options that you wish to have included in your archive.

Normally you would not include Referenced Libraries unless the
project contains a custom library

Project Archive r>_<|

Include the following information into the archive:

+ Library profile

+ |:| Options

E Referenced devices
+-[] referenced libraries
&
z

Referenced wisualization styles
[ wisualization Profile
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Exercise - Archive Projects (cont.)

Vi.

Vii.

viii.

Save the Archive as MyTraffic. It will have a different extension
from the project. Click the Save button when ready

Savein: | () proiects ¥ o2 e E
Y I versions
by Flecent
Documents
—
Desktop
My Documents &y
59
My Computer
‘;'] Fie: narme: MyTraffic v
=
MyNewok | Ssvessbps: | Project archives fles v

Open Windows Explorer and compare the size of the two files
MyTraffic.project and MyTraffic.projectarchive.

SCu
Tesk
My TrafFic

Which file is larger?
Why?

—am = e

679 KB

263 KB
1,220 KB
1,767 KE

e e e m e m—————

SoMachine Suite. project data File
SoMachine Suite. project data File
SoMaching Suite. project data File
SoMachine Suite. projectarchive data file

Getting Started With SoMachine
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Exercise - Restore an Archived Project

1 Create a Temporary Directory

i Open your C:\Projects folder and create a subdirectory named
C:\Projects\Archive

ii. Move the MyTraffic archive file there

(5 Ct\Projectsarchive

Mame Size  Type

and Folder Tasks A % 1,767 KB SoMachine Software. projectarchive data file
Renamne this File

iii. Return to SoMachine Central and close the MyTraffic project (if
open)

DE—'? | &

Get started

Start = Recent Projects =

Recent Projects
Connect Controller
MNew Project

Open Project

iv. To open the archive, select the Open Project option

Open project

Look i | [ Awrchive

: 2 Tarre Size  Tvpe
S 1,767 KB 3oMachine Software. projectarchive data file
My Recent

Diocuments
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Exercise - Restore an Archived Project (cont.)

V. Navigate to the archive folder that you just created
(C:\Projects\Archive) and double click on the project archive

@ MyTraffic.project SoMachine Ce. ..
A = | % || ? | B | Logic Builder
Cloze Project

Save Project as%

Save Project as Template...

Workflow

Save Archive...

vi. SoMachine prompts you to confirm which parts of the project you
wish to restore and where to restore it. Don't change anything and
restore this project into the C:\Projects\Archive folder. Click
Extract when ready.

Project Archive E|

General:
Extract archive content relatively ko

|C:'|,Prnjects'l,P.rchive | E

archive contents:

+ Library prafile
+ Referenced devices
+ Referenced visualization styles

[ Additional Files... ] [ Shows comment. .. ]

[ Advanced Settings. .. l l Extrack ” Cancel ]

2 Testing

i When the project has finished restoring, open the Logic Builder.,
then login to the Simulator, download and verify the restored
project works
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Chapter 3: SoMachine Central Functions

Overview - Creating a Project

Introduction The Workflow screen is only displayed after a SoMachine project has been opened.

It consists of a block diagram that shows all areas of the opened project. The
actual project is further configured by opening a specific area. The editors consist
of a graphical configuration editor that provides functions to perform the entire
hardware and network configuration of the machine. The configuration settings
performed here will also be available in the controller and Vijeo Designer Program
screen

Chapter By the end of this chapter, the student will be able to:
Objectives
Describe the basics of a CANOpen network

Create a new project

Select hardware for a project

Configure project versioning

Configure a CANOpen bus

Create a custom SDO

Configure a controller’s Ethernet port

Download a project to the controller via Ethernet
Create a program POU

Create a custom function block POU

Validate function block's operation

YV V VYV VY YV VYV YV VYV

This Chapter Covers These Topics:

»  The WOorkflow SCreen.........ccovevviieiecce e 3-2
> Device SEleCtion ......c.covevveeciece e 3-3
» Exercise - Add a Device to an Empty Project ............cc........ 3-5



The Workflow Screen

The Workflow Upon opening an existing project or starting a new project, the first screen seen is

Screen Interface the Workflow screen. The Workflow screen provides a graphic representation of
the entire opened project. Key areas that must be configured include the
Configuration area and the Logic Builder.

SoMachine Central - V4.1 - PROTOTYPE VERSION ZI=)
Traffic_lights.project
@, 0O Qirwl=zl? [ vogicBuider || I | msintenance | [ Tools ¥ |
Help Center w
Workflow Versions Properties
Workflow

Application Design

ltiple Download Maintenance
Frogram one or
/multiple controllers J 7§> é>
Set of tools helping
Download to all o maintain your
devices machine.

Controller selection is done from the Configuration block and is typically the next
step in developing a project. If you select the Configuration block, it turns green.
Click Manage devices to open thee device catalog

Workflow
Application Design
- PLC HMI

Setup Configuration Multiple Download Maintenance

Programm one or Program and design

; } mukiple controller your HMI panel. §> §>
Create your project Add, remove and Milan Safety Set of tools helping
and enter basic configurate device Download to all to maintain your
project i i and icati devices machine.
by GAM and sizing Program safety
editor controller
Configuration

The Configuration step offers to add and to remove devices toffrom the currently opened project. It's offers also the option to launch the Logic Builder in
configuration mode.

Manage Devices
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Device Selection

The Device When the device catalog is open, the list of current devices that may be added to
Catalog this project is displayed.

Please select your devices

Catalog

P

5 Logic Controfer
5 FAMI Contraller
5 Drive Controdler
7 Magels HMI

5 Motion Controdfer

Available Devices are filed in different categories. THe current categories are:

Category Description

Logic Controller M238,M258,M241, M221 controllers

HMI Controller XBTCC, HMISCU, XBTGT or GK models,
with control

Drive Controller ATV-IMC

Magelis Controller Magelis models (no control) or XBTGC,
HMISCU models

Motion Controller LMCO058 Motion controller

The M241 category expanded shows the various models.

Catalog

4 Logic Controller
M238
M258
4 M241

TM241CEC24T{U
Schneider Hartric | 4.0.2.8
TM241CEC24R.
Zchneider Elacrric | 4.0.2.8
TM241CE40T/U
Zchneider Elacrric | 4.0.2.8
TM241CE24TU
Zchneider Elacric | 4.0.2.8
TM241C40T U
Schneider Elacrric | 4.0.2.8
TM241C24T U
Schneider Elacrric | 4.0.2.8
TM241CE40R
Zchneider Elacrric | 4.0.2.8
TM241CE24R
Zchneider Elacrric | 4.0.2.8
TM241C40R
Schneider Elacric | 4.0.2.8
TM241C24R
Schneider Elacric | 4.0.2.8

M251

M221
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The Device Catalog (Cont.)

Device Added > How to Select a controller

To select a controller, select the controller from the expanded category list and use
the right arrow to add the device to the Project Devices panel.

Catalog

HMI Contraoller
Drive Controller
Magelis HMI & iPC

Project Devices

Id TM241CEC24T/U

MName MyController

Once you have selected device(s), Somachine adds required, supporting libraries to
the project. A project may have multiple devices included in it.

If you plan on having a Magelis HIM interface with a controller, it is strongly
recommended that you include it in the same project with the controller. Doing so

makes communication between the HMI and controller far easier to implement and
provides more options
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Exercise - Add a Device to an Empty Project

1 Add a Device From the Workflow Screen
i Return to the SoMachine Central screen and open the
Empty.project created earlier.
ii. Select the Configuration block and click Manage Devices
Workflow

Application Design

PLC HMI =
Setup Configuration Multiple Download Maintenance

Programm one or Program and design

> > multiple controller your HMI panel. > >
ot Safety
Create your project Add, remove and Milan Safefy Set of tosls helping
and enter basic configurate device Download to all to maintain your
iproject informations. and communication devices machine.
I% CAM and sizing Program safety
editor confroller

Configuration

The Configuration step offers to add and to remove devices toffrom the currently opened project. It's offers also the option to launch the Logic Builder in
configuration moede.

| Manage Devices

iii. Expand the logic controller category from devices catalog. Select the
TM241CEC24T controller to the project

Catalog

4 Logic Controller
M235
M258

4 M241

TMZ41CEC24T U
Schneider Electric | 4.0.2.8
TM241CEC24R
Schneider Elecric | 4.0.2.8

TM241CE40T/U
Schneider Elacric | 4.0.2.8

TM241CE24T/U
Schneider Elacric | 4.0.2.8

THM241C40T/U
Schneider Elacric | 4.0.2.8

TM241C24T/U
Schneider Elacric | 4.0.2.8

TM241CE40R
Schneider Elacric | 4.0.2.8

TM241CE24R
Schneider Elacric | 4.0.2.8

TM241C40R
Schneider Blectric | 4.0.2.8

TM241C24R
Schneider Blectric | 4.0.2.8

M251
Mz21
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Exercise - Add a Device to an Empty Project
(cont.)

iv. The TM241CEC24T is added to the project

Catalog Project Devices

HMI Controller
Drive Controller
Magelis HMI & iPC

Id TM241CEC24T/U

Mame MyController

2 Save the Project and Return to the Home (SoMachine Central)
screen
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Chapter 4: New Project Creation

Overview

Introduction SoMachine is able to use the six IEC standard languages. These are Sequential

Function Chart (SFC) language and four inter-operable programming languages:,
Ladder Diagram (LD), Function Block Diagram (FBD), Structured Text (ST) ,
Instruction List (IL) and Continuous Function Chart (CFC).

SFC is used mainly to control highly sequential processes, like repetitive machine
operations. This is properly referred to as a state machine. It can also be used as a
supervisory control mechanism.

Chapter By the end of this chapter, you will be able to:
Objectives
Understand types of tasks and their operation

Be able to use the simulation mode

Describe the six IEC languages supported by SoMachine

Create a POU Program

Create a POU function

Create a POU Function Block

Create a gateway

Create a POU program, download it to the simulator and run the application

VV V V YV V VYV

This Chapter Covers These Topics:

» The Logic BUIlEr........cooiiiiiiieee 4-3
P The DEVICE TIEE...cci ittt 4-4
P The TOOIS TIee...ccoieieceee e 4-5
»  The Application Tree .....cccvvveiieie e 4-7
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The Logic Builder

The Logic o
Builder SoMachine Central

#j Logic F_'Imlder . [ Maintenance *

Wersions

Open the Logic Builder to create the applications programming and complete

detailed configuration. Access to the Logic Builder is from a button on the

SoMachine Central screen labeled Logic Builder.

P rog ram m I ng Test.project* - SoMachine Logic Builder - v4.0
Screen e’ Edit View Project Buid Online Debug Tools Window Help 5 v ) TM2S8LF42DR
@ 4 - [ 8 O 303
Devices tree > B X [ TM258LF42DR X | ~ | Rt z
"4 | Controller selection | Files | Log | PLC settings | Services | [/OMap ¢ * N
= Jest O ieo @K i® RCovories
= T8 TM2S8LF420R (TM2SBLF420R, - ;oll o Y » Miscellaneous
= e .ontroller lame ress
2 Expert - = » Logic Controller
|3 PowerDistribution (Poy | | £ BT CODESYS Contr... T
1 om7Fo (om72F0)
1% omzzr1 omM7zF1) » Drive Controller
=3 s » Mation Cantraller
+ M TMS_Manager (TMS M4
'3 Ethernet
+ '8 SerialLine
# '3 cano

+ 2 PClIshts @
® ( ,

Address:
Secure un‘ TM2S8LF42DRS0 @0080F44000CS

< >

®

[] pisplay all versions

= pevice... [Jll Applicatio. . || Todls.... B co... (P HD M...| B Field ...
(B Messages - Totaly 0 error(s), 0 warning(s), 0 message(s) |
Last build: €} 0 @ 0  Precompile: & Current user: (nobody)
The Logic Builder GUI has been redesigned from earlier versions to simplify
application development. There is now a clear separation between logic and
configuration (1). Key areas of the logic builder are:
Number Description
1 Device, Application and Tool Trees
2 Work Area - function varies depending on where you are
in the software
3 Catalogs - options here change depending where you are
within the software. In this image, hardware options that
may be added to a project are displayed. If you were
inside a POU, variables and functions/function blocks
would be displayed.
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Device Tree

Details

4-4

The Device Tree

=g Labaling Machine E]
= ﬁ My Conkroller (TM241CEC24T LD
(& Ol (Digital Inputs)
& 0Q (Digital Dutputs)
I Counters {(Counters)
L Pulse_Generators (Pulse Generakors)
ﬁ Cartridge_1 (Cartridoe)
8 10_Bus (IO bus - TM3)
[ com_Rus (COM bus)
Ethernet_1 (Ethernet MNetwark)
- B Serial_Line_1 {Serial line)
m SoMachine_Metwork_Manager1 (SoMachine-Mebwork_Manager)
=-E# Serial_Line_2 {Serial line}
ﬂj Modbus_Managerl {Modbus_Manager)
=[] cam_1 (CaMopen bus)
ﬂj CaAMopen_Performance (CAMopen Performance)

£ >
B8 Devices tree |[Jl Applications tree | Tools tree

The Device Tree is used to configure the hardware of the current controller. In the
example shown, a TM241CEDC24T_U controller is displayed. This controller has
Ethernet, two-serial lines and a CANopen Master port that must be configured if
they are to be used. 1/0 Variable mapping as well as HSC Counter(s) and Pulse

Generator(s) can also be configured.

SoMachine Ver 4.1.1
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Library Manager

Project
Information

Getting Started With SoMachine

The Tools Tree

m Library Manager X]

Libraries | Wersion mapping |

#5 Add library < Delete ibrary | 25 Properties  73) Details | 5] Placeholders mLibrary repositary

Mame

+ Ltil, 3.5.1.0 (System)

+ Standard, 3.5.2.0 (Syskem)

IecSfc = lecSfc, 3.4.2.0 {Svstem)

Analyzation = Analyzation, 3.5.2.0 (Svstem)

System_VisuElems = VisuElems, 3.5.3.70 (System)

System_WisuElermMeter = VisuElemMeter, 3.5.3.40 {System)
System_VisuElemsSpecialControls = VisuElemsSpecialControls, 3.5.3.40 (Syskem)
System_VisuElemsWinControls = VisuElemsWinContrals, 3.5.3.70 (Svskem)
System_VisuElermTextEditor = VisuElemTextEditar, 3.5.3.40 {Jystem)
System_MisuElemTrace = WisuElermTrace, 3.5.3.40 (System)
Syshem_YisublativeControl = YisuMativeControl, 3.5.3.40 {System)
System_VisuElemsalarm = WisuElemsalarm, 3.5.3.40 (System)
System_VisuElerZamDisplayer = visuElemCamDisplayer, 3.5.3.40 (Svstem)
System_VisuElern3DPath = VisuElem3DPath, 3.5.2.0 (System)
syskem_visuinputs = visuinputs, 3.5.3.40 (system)

Iostandard = IoStandard, 3.5.3.40 (Swstem)

P B B = < = O = <~ = = B = =

Mamespace
LIl
Standard
Iecsfc
Analyzation
WisuElems
WisuElemMeter
WisLElemsSpecial Controls
YisuElzemsWWinCaonkrals
YisuElemTestEditor
WisuElemTrace
WisuMativeControl
WisUElemsalarm
VisuElernZambDisplayer
YisuElem30Path
wisuinpuks
IoStandard

Effective version
35.1.0
3520
34,20
3520
3.5.3.70
3.5.35.40
353540
35370
35,340
3.5.3.40
3.5.35.40
353540
35,340
3520
3.5.3.40
3.5.35.40

The Library Manager allows you to see what libraries are in the current project as

well as add optional libraries to the current project.

Project Information (Project » Project Information) displays or edits the

information entered when the project was first created.

Project Information @

E% Summary |F‘r|:||:|erl:ies || Skatistics || Li-:ensing|

Company: |Acme Labeling Machine Co. |
Title: |LahEIing Machine |
Yersion: |1.l].l].l] | [] released

Library Cateqaories: |

=

Defaulk namespace: |

Aukhor: | <yolr name =

Description:

SoMaching Training Class Labeling Machine

The fields in bold letters are used to identify a library.

[ ] autamatically generate POUs for property access

Ik

J

Cancel

Manual 4.1.2



Project Settings

4-6

Project Information (cont)

editor operates with the current project.

Project Settings

@ | Aukomatic IO mapping

“en Communication settings
& Compiler warnings
E Firmware Update
& Page Setup
Security
SFC
ﬁ Source Download

& Static Analysis Light
s Template Libraries
€ Users and Groups
] Visualization
@ Wisualization Profile

Create variable on [J0s mapping

Mapping
(*) Module-wise

() Bitwise

! Please consider that a bitwise automatic IO mapping might lead to the creation of many
variables per device (For example when using devices on Fieldbus like Modbus TCP IO
scanner or Serial 1o Scanner’ which may slow down code generation,

Marning Rule

HARTHD_#C

#5
#T
#0
#C

: Substitute by 'i' For inputs and ‘g’ For outputs
1 Prefix code of I/0 data bype
: Dewvice's name

: Mame defined in Channel colurmn

SoMachine Ver 4.1.1
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The Application Tree

GVL Variables added to the GVL list are global to all POUs in the project. This means
that the variables value is available in any POU and any POU can read/write these
variables. In addition, these variables may be mapped to controller I/O points if
desired.
|Applicat\ons tree - O Xl “ GYL x@ MAST ]

= -@ Labeing Machin - 2 a,ch::int; /Wars that are global to the project
, a Application (Mytuntrullerﬂ A EHD VIR
- —
The Program A Program POU (Program Organizational Unit) is created by selecting Add Object
POU followed by POU from the Application Tree. A typical application consists of

many POUs, each one providing a part of the overall solution.

empty.project™ - SoMachine Logic Builder {

F Edit  Wiew Project  Build ©Online Debug  Tools  Window  Help
&7 Ee
Er-A=r= Y AT AT -
-g Applicakt®
_@ TEISk C':ll:l':-"
i B
; Paste
2 Global 5
» Delete
i Properties...
ﬁ Add Function From Template
| i Add Object M€ applcation...
Add Device. ., % Data Log Manager. ..
Insert Device. .. ﬁ; oUT...
Scan For Devices. .. “ Global Yariable List. ..
I Summary, ., Image Poal, ..
Power cansurnption. .. =2 Interface...
) AddFolder... “ Metwork Variable List (Receiver)...
D"' Edit CObjact “ Mebwork, Variable List (Sender). ..
Edit Object With... T Persistent Yariables...
m Login |@ FOU. . [
@ PO For implicit chec@. 0
Advanced Configuration »

Getting Started With SoMachine Manual 4.1.2
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MAST Task

4-8

The Application Tree (cont)

The MAST Task exists in all applications. It is a cyclic task that calls an

application's POU(s) and controls their execution. The programmer must first
create the POU(s) then add them to the MAST task. A POU is NOT automatically
added to the MAST task upon creation. POU(s) are executed in the order they
appear in the MAST Task. The Default cycle time for the MAST task is 15 ms.

&

#h 0 RN B [ (8 selectal

Applications tree

- & x| 2 MAST X

4, | Configuration

= 5 Labelng Machine MP9T V4.1 RT
=} application (MyController)
* 10 Disgnostics
1) Equipment
@ s
@ cvL_FBs
Main (PREG)
+ 1) Misc
-1 Operation Modes
POU (PRG)
Task Configuration
= % masT
& Main

@ LabellingDrive

Packages
=g vISU_TASK
&) visuElems.visu_Prg
+-22 Global

Priority { 0..31 ) 15

Type

Cyelic v Interval (2.9, t#200ms): |20 ms
Wakchdog

[#]Enable

Time fe.q. t#200ms): |100 e

Sensitivity: 1

b Add Call 3¢ Remove Call (2 Change Call Move Up % Move Down

FOU Comment
Main
LabellingDrive
Packages

SoMachine Ver 4.1.1
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Work Area

The Work Area The work area appears as shown when creating a POU. The exact content of the
work area depends on the operation being performed.

&) POU x| -
~ 2 VAR A
3 a: INT:;
4 b: INT:; D
5 c: INT;
() end_var @ v
< >
.
"L

@

R|4+Q 100% R

Getting Started With SoMachine Manual 4.1.2
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Catalogs

Catalog One of the enhancements of the SoMachine 4.1.2 software is the use of Catalogs.

Introduction A Catalog is a way of organizing items that are used to construct an application.
Catalogs can be added to the project as needed from the Vew Menu. The image
below shows the Hardware and Logic Catalog available options

View IP_ruject Buld Ornline Debug Tools Wind View | Project Build Online Debug Tools VY

Navigators FIX O 84 AL 4% Navigators 4 ix ah 4L 4
Classic Navigators » Classic Navigators >
| ha'dwa'eCatalo&E v B controller | | verowrecaaoo > IR o
Logic Catalog Y | {3 Modules | Logic Catalog '| Variables |
) cCataloginfo view & HMI ;0 Catalog info view . Assets
|
&l Varisbles B Field Devices A all variables = Macros )
- HE! Messages Alt+2 3% ToolBox
ﬂ@ Element properties E| Libraries

.

T T

The next image shows the Variable and Toolbox catalogs added to a project

|| ToolBaox ~ 3
1 PROGRAM My POU A = CFC ~
z VAR k Pointer
3 EHD VIR = I Control Point
4 - = Input
B = output
~ IF Box =
£ | B = Jump
B - B Label
"l = Return
W@ I Compaser v
I =Y | |
b Variables -~ o X
| &)

¥

¥ Local Yariables

Scope Mame Address

< | >
(YN “)» 100 % @ » POL Yariables
< > » Global Yariables
Catalog - Notice that local variables may be seen in the traditional area (over the ADD block)

Variables or in the variable catalog (1)

5] PoU x B variables - 3 X

- 2 VR A |
3 a: INT; D » 3 | %
4 b: INT:
5 c: INT: ¥ Local Variables
&  end var v Scope Name Address Dz 4
< > ® VAR a INT
- # VAR b @ INT
. # VAR INT ™
w@ < >
i e » PoU varses
B ¥ Global Yariables
Scope Mame Address
= [7§) TM258LF42DR
@ o
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Embedded Functions

Embedded Devices kree
Functions M241

=3l M2d1

= [ﬂ TM241CEC24T (TM241CEC24T)

(& DI (Digital Inputs)

& 00 (Digital Dutputs)

7 Counters {Counters)
ML Pulse_zenerators (Pulse Generators)

]

The M241 has a number of embedded functions available for user configuration.
Digital inputs or outputs can be configured for simple ON/OFF operation or they
can have advanced functionality such as as high speed counters, Latches, or event

generation.

Variables may be mapped directly to 10 points a couple of different ways. The
names shown in the figure below were automatically generated by the system when
the project was first started. These variables follow the Schneider Electric
recommended naming convention refereed to as the Hungarian Notation (see the
Help Screens for more information). .

m TM241CEC24T m DI =
/O Mapping | 1/ Configuration
Channels

Yariable Mapping
=-_4 Inputs

=4
%5 xDI_I0 @
5 jwDI_I1 @
5 DI I7 @
5 DI I3 @
4y jxDI 14 @
4 DI IS @
B xDI_I6 @

Channel

I
I
Il
I
I3
I4
IS
I

Address

oIl
Felxn.0
“elx0.l
“alx, 2
%ol 3
“olx. 4
) AR
Feln.B

Tvpe

DR
Bl
Bl
Bl
BOOL
Bl
Bl
Bl

Auto 1/0 mapping may be controlled from the Project»Project
Settings»Automatic I/O Mappings Menu. Automatic mapping can be set to be
generated by word or by bit but not both.

Getting Started With SoMachine

Manual 4.1.2
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Embedded Functions M241 (cont.)

» How to map variables to 1/0 Points

To map variable(s) to an 10 point you can:

- Accept the system generated defaults (above)
- Click on default variable name and type your own name in

- Click on default variable name and browse for a variable that has already
been created in the GVL (Global Variable List).

Note - in each case, the variable associated with an 10 point is global. Care must
be taken not to have a variable declared as both local to a POU and global. This is
a programming error and the system will always use the local declaration.

» How to assign an advanced function to an 10 point

To assign an advance function to an 10 point, click in the Value field to the right of
the function and select the operation desired. A brief description of the functions
available are

- Filter - assigns a 1, 4 or 12ms filter to an input point. Filters reduce the
effect of noise on an input point. In counting applications, a mechanical
switch may "chatter" when activated. This results in multiple counts when
a switch closes. Filters, will eliminate this such that only a single count is
recorded

- Latch - In high speed applications, an input point may go ON or OFF in
less than a scan. This can result in the system never seeing a point
transition. Assigning a latch to a point instructs the system to "remember"
that an input transition has taken place

- Event - Input point(s) configured as an "event" create interrupt processing.
This works in conjunction with a configured event task. Event processing
can be on the leading, trailing or both edges of the signal on the input point.
When the signal on the configured input point occurs, the controller stops
it's normal program execution and processes the associated event task, thus
creating an interrupt.

[ TMe4iCECZ4T @ o1 x 7
1f Mapping | I/O Configuration

Parameter Type Yalue Def...  Unit  Description -
= [ Inputs Param...
-9 o
@ Fiter  Enumeration of WO..  Mone Mone ms  Filtering value reduces the effect of noise on a controller input
4 Latch  Enumeration of BYTE Mo Mo ms  Latching allows incoming pulses with amplitude widths shorte
& Ewvent Enumeration of BYTE Mo Mo Event: detection
S !
@ Filker  Enumeration of Wo .. Mone Mone ms Filtering value reduces the effect of noise on a controller input
@ Latch  Enumeration of BYTE Mo Mo ms Latching allows incoming pulses with amplitude widths shorte
4 Ewvert Enumeration of BYTE Mo Mo Ewent detection

412 SoMachine Ver 4.1.1 March 2014



Embedded Functions M241 (cont.)

Counters - The M241 offers a variety of different counters. A brief description of
counters is provided below:

- HSC SIimple - there are two modes for simple counters;one-shot and
modulo loop. These counters basically start at a setpoint (modulo) and
count down to zero. A modulo loop counter resets itself for the next
counting cycle on the pulse after it has reached zero. a one-shot counter
requires a user provided signal to reset for the next counting cycle

- HSC Main Single Phase -Main counters are more complex and there are
more configurable options. This counter has three sub modes. One-shot,
modulo loop and event counting. A brief description is as follows; one-
shot counters count in the same manner as a simple one-shot counter but
also have the possibility of reflex actions at programmed thresholds.
Module loop counters also count the same as their simple counterpart and
have reflex actions available. Event counting counts how many times an
input (event) occurs during a user programmed period of time

- HSC Main Dual Phase - There are two sub modes in this counter category
- modulo loop or free large. The main difference here is that you can use a
variety of different input signals for the counting action. Multiple channels
control the way the input signals are used. Encoder inputs can also be used.
The figure below shows the configurable input options

A=UF, B=DCwWN b

A=Pulse, B=Direckion
Mormal Quadrature ©1
Mormal Quadrature 52
Mormal Quadrature x4
Reverse Quadrature %1
Reverse Quadrature %z
Reverse Quadrature x4 o

- Frequency Meter - displays the frequency of a signal applied to the input
- Period Meter - Use the Period meter type to:

= determine the duration of an event

= determine the time between 2 events

= set and measure the execution time for a process
The Period meter can be used in 2 ways:

= Edge to opposite: Allows the measure of the duration of an event.

= Edge to edge: Allows the measure of the length of time between 2
events.

Getting Started With SoMachine Manual 4.1.2 4-13



Embedded Functions M241 (cont.)

» How to configure a High Speed Counter

To configure a counter you must select Counters, from the Devices tree, select the
type of counter desired, select the sub mode of the selected counter, configure the
options desired.

Devices tree v o Xx [ TMe41CEC24T [{] Counters x
Counting Function
=g MEA Parameter Type Yalue
- ﬁ TM241CEC24T (TM241CEC2 @ Counting function  Enumeration of WORD | jone v
(& 01 (Digital Inputs)
&% DC (Digital Outputs) HaC simple
LM Counters (Counters) HSZ Main Single Phase
L Pulse_Generators (Pulse :;'Sc Main DI\L‘|1aItPhase
m Cartridge_1 {Cartridge) pre?iCIchllennq.cgiere i
[ | P

Note - this is a brief introduction on counters. More information is available in the
help screens or in the full training course

Pulse generators - The Pulse Generator function is used to create PTO, PWM or
FreqGen outputs.

- FregGen option generates a square wave signal on dedicated output
channels with a fixed duty cycle (50%).

= Frequency is configurable from 1 Hz to 100 kHz with a 1 Hz step

- The PTO, PWM, and Frequency (Pulse) Generator functions use the same
dedicated outputs. Only one out of these 3 functions can be used on the
same channel. Using different functions on channel 0 and channel 1 is
allowed.

» How to configure a Pulse Generator
Select Pulse Generators from the device tree. Select the mode of operation.
Configure the mode selected

Devices tree = o X [ TM241CEC24T [7] Pulse_Generators x

Pulse Generation Function

= mdr Parameter Type Walue
= ﬂ TM241CEC24T (TM241CEC2

(# D1 (igital Inputs)

@i 0o tDigital Cutputs)

7 Counters (Counters)
M Pulse_Generators (Pulsel

# Pulse generation funckion  Enurmeration of WORD Mone w
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Communication

Communications

=) pedi [~]
= ﬁ TMz41CECZ4T (TM241CECZ4T)
(& 1 (Digital Inputs)
& 0Q (Digital Dutputs)
M Counkers (Counkers)
ML Pulse_tenerators (Pulse Generators)
m Cartridge_1 {Cartridge)
8 10_Bus (IO bus - TM3)
[ com_Bus (COM bus)
Ethernet_1 (Ethernet MNetwark)
=B Serial_Line_1 (Serial line)
ﬂj SoMachine_MNetwork_Manager (SolMachine-retbwark
= - Serialh’ne_z {Serial line)
m Modbus_Manager {Modbus_Manager)
=[] camM_1 (CaMopen bus)
ﬂj CaMopen_Performance (CAMopen Performance)

The M241 has two configurable serial ports

By default, devices are preconfigured. For example, the TM241CEC24T device is
preconfigured as follows:

- Serial Line 1:SoMachine Network Manager

= Commonly serial communications to a Magelis HMI
- Serial Line 2: Modbus manager

= RS232/485, RTU/ASCII

= Communications to any Modbus devices
» CANbus
- Connect to remote CANopen devices

- OTB modules, drives or any external CAN device

Getting Started With SoMachine Manual 4.1.2 4-15



Tasks

Task Basics A Task is a organizational object that consists of collection of POU(s) (Program
organizational Unit) that controls their execution. Tasks may be executed executed
cyclically (MAST task) or periodically (a user selected time). Other types of
execution are also possible

Task Configuration allows the definition of one or several tasks to control the
execution of an application program.

| Applications tree

= O moar (-}
= "', Application {TMZ41CEC24T)
@ G
= @ Task Configurakion
52 [MAST
) Global

< ¥
B Devices tree| £ Applications treald Tools tree

The SoMachine allows the configuration of up to seven tasks with the restrictions
listed below.

There are Five types of tasks:

» Cyclic (3 max, MAST is one) - executed on a user defined time
schedule...e.g., every 50 ms

A\

Event (2 Max) - executed on transition (L> H, H>L or change) on event tag

A\

Freewheeling (1 Max) — starts with program and cycles, no specific time

» External Event (4 Max) — (not in menu) executed when designated “system
event” is TRUE. Example - embedded input = ON or OFF or Both

O§ See Also:

For further information about Maximum Number of Tasks for each platform, see
SoMachine Help - and search for Maximum Number of Tasks.

Task Triggering Tasks may be triggered by:

» A time (cyclic, freewheeling)

» Aninternal or external event
- Therising edge of a global project variable
- Aninterrupt event of the controller

» The combination of priority and condition determine the order that the tasks
will be executed

4-16 SoMachine Ver 4.1.1 March 2014



Controller Program Execution

Program Cycle £ *

Read the Inputs

¥

Handling of the Force list

Task Name_xxx

Task MAST

¥

Handling of the Force list

Write the Outputs

The diagram above describes a PLC Program cycle.

» Local I/O - processed by the tasks which use them (Task MAST, Task Name-

XXX,...).
» Expansion Module I/O - processed by the MAST task only, not by other tasks

if they exist

Getting Started With SoMachine Manual 4.1.2 417



Program
Organization
Units (POU)

4-18

POU Program Creation

The Devices window allows users to add POUs (Program Organization Units) to
the application. A POU is an object in SoMachine where programming code is

written.

POU_Z X

1 PROGRAM POU_Z

- z ViR
3 Warl, Ward, Fesultl: THT:
4 EHD YAR

Warl
War?

255

The different types of POU are:

POU Type

Description

Program POU

Returns one or several values during operation. All
values are retained from the last time the program
was run until the next. It can be called by another
POU.

Function Block POU

Provides one or more values during the processing
of a program. As opposed to a function, the values
of the output variables and the necessary internal
variables shall persist from one execution of the
function block to the next. So invocation of a
function block with the same arguments (input
parameters) need not always yield the same output
values.

Function POU

Yields exactly one data element (which can consist
of several elements, such as fields or structures)
when it is processed. The call in textual languages
can occur as an operator in expressions.

SoMachine Ver 4.1.1
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POU Program Creation (cont.)

How to Create a > To create a POU:

POU Right-click Application and select Add Object » POU from the menu.

Build ©Online Debug Window

a=a"i= EANCEN - TP PR AR A I

Project

Toals Help

Copy
Paste

Delete

oh
|
*
Properties. ..
&
i

Add Function From Template

|' v Add Object L4 | a application. ..
Add Device. .. W&l DatalogManagsr...
Insert Device. . ﬁ; ouT...
Scan For Devices. .. @ Global variable List...
I Summary,.. Image Poal. ..
Pawser consumption, .. =0 Interface. .,
) Add Folder. .. “ Tebwork, Yariable List (Receiver), ..
D”' Edit Object ﬂ Metwiork Yariable List (Sender). ..
Edit Obiject With. .. T Persistent Variables. ..
q Login |@ Foul... [,
Advanced Configuration 2 2 | FBUfe i ek checﬁ. h
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POU Program Creation (cont.)

How to Create a Enter a Name and an Implementation Language.

POU (cont.)
T |

@ Creake a new POU (Program Organizakion Lnit)

Marme:
IF'OLI_LD

—Tvype:

i* Program

" Function Block
[ | Extends: I
[ | Implements: I

Method implementation language;

IStructured Text (5T)

" Function

Refurn bvpe: I

Implementation language:
Ladder Logic Diagram (LD}

JLd L

Cpen I Zancel |

All POUs are created in this manner. When finished, they must be scheduled to
run by assigning them to a Task. POUs can also be "called" directly from another

POU making the called POU in effect, a subroutine
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Exercise - Create a POU

1 Use the Program screen to create a POU.

i Return to the Home Screen and open the Empty.project created in
Exercise - Create a New Empty Project

ii. Open the Logic Builder.

iii. Right click the Application node and select Add Object » POU from
the menu.

empty.project® - SoMachine Logic Builder (]

Project  Build  ©Online  Debug  Tools  window  Help

—_ = | ot -—-E Mﬁ:B _—.P.'EI"_,

- B X
| Q
H ALY Y Fundlaud
& Cut
i s Copy
: 4 Paste
D Gobal |
. Delete
[, Properties...
ﬁ Add Function From Template
|h Add Object L | £ application...
Add Device. .. % [rata Log Manager...
Insert Device, .. ﬁ; ouT. ..
Sican For Devices. .. @ Global variable List...
IO Summarty... Image Poal. ..
Power consurnpkion. .. = Interface..,
) Add Folder. .. ﬂ Metwiork Variable Lisk (Receiver). ..
D"' Edit Object “ Tebwork, Yariable List (3ender), .
Edit Chject With, ., T Persistert Variables. ..
€8 Logn |@ PELL.c I
@ POU Far implicit chec@. a0
Advanced Configuration 3
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Exercise - Create a POU (cont.)

iv. When the Add POU dialog opens type the name POU_ST in the
Name: field then select Structured Text (ST) in the Implementation
Language: field. Click the Open button when complete.

Add POU X
@ Create a new POU (Program Crganization Unit)

Marne:
POU_ST

Tvpe:
@ Program

) Function Block

(:) Function

Implementation language:
Struckured Text (3T) w

I Add H Cancel ]

V. The Devices pane will display the new POU and the Work area will
be open ready for the user to enter the new program.

Applications tree * o X POU_ST X
1 1|  PROGRAM POU_ST
z| VAR
=g M2 3| END VIR
=17 Application (TM241CECZ| . -
@
POU_ST (PRG) 3
= @ Task Configuration 1
& masT
) labal
vi. Click the Save Program button on the main toolbar to save the
project.
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Exercise - Create a POU (cont.)

2 Create a program to calculate the average of three variables.
i Return to the Devices pane and double click the POU_ST item to
open the programming editor.

ii. Create four INT variables shown between the VAR and END_VAR
(use the down arrow to expand the local var area). These are local
variables and are only usable in this POU. Be careful with the

syntax.
POU_ST X
1 PFROGEAM POU_ST
= z VAR
3 wvarl ,wvarZ wvard,avg:THT ;
4 EHD VAR

iii. Add the code shown in the lower window. Click the Save Project

=
button on the main toolbar to save the POU.

POU_ST X
1 FROGEAM FPOT_5T
- z VAR
3 varl  warZ , vari, avg:THT ;
4 EHD ViR
£
1 awyg:= [wvarld+warz+wari)  3;

3 Save the project.

L
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Initial USB Communications Configuration

Installing the The first time a controller is connected to the configuring PC, the USB

USB Driver communications driver must be installed before communications can take place
between the PC and the controller. This is a one time operation but must be done
correctly.

How to Install » To Install a USB Communications Driver:

the USB Driver The PC detects and identifies the new hardware. In this example, it's a TM241

Controller

jI_J Found New Hardware
TMz41

Select the No, Not this time option

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking on pour computer, on the hardware installation C0, or on
the Windows Update ‘Web site [with your parmission).

Eead our privacy policy

Canwindows connect to windows Update to search for
software?

() e, this time anly
(D) ez, now and every time | connect a device
(&) No, naot this time

Click Mest bo continue,

[ MNewt » ][ Cancel
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How to Install the USB Driver (cont.)

Instruct the PC to install the drivers automatically

Found New Hardware Wizard

This wizard helps you inzstall software for:

TH241

\') If your hardware came with an installation CD
&2 or Hoppy disk, insert it now.

‘what do you want the wizard to do?

() Install the zoftware automatically [Recommended)
() Inztall fram 4 list ar specific lacation [Advanced]

Click Mext to continue.

[ < Back ” Mest > ][ Cancel

The PC starts installing the driver

Found New Hardware Wizand

Completing the Found New
Hardware Wizard

The wizard hag finizhed instaling the software for:

Th241
=

Upon successful installation, the PC informs you that it is ready to use.

i) Found New Hardware

Your new hardware is installed and ready to use,

You can now use the USB programming cable to download applications to the
controller
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Connecting to the Controller

The connection from the PC to the controller is done using the SoMachine

Gateway.
How to Add a A Gateway is the communications setup for transferring an application to a
Gateway controller. Gateways can be via a USB cable or Ethernet. This section shows how

to add a USB gateway. An Ethernet gateway is added at the end

» Toadd a Gateway:

Double click on the controller from the Devices Tree. This must be done from the
devices tree. The controller tab launches (right pane)

M241.project - SoMachine Logic Buider - V4.0

fle Edt Vien Project Buld Online Debug Tooks Window el & (@ mencecet

LR =N Al = 0k % @

[ Tearcec2aT x B
“. | Applications | Controller selection | Files | Log PLC settings | Services | [f0 Mapping | Ta: € *

=G roar || applcation:
= (i [zs1cECzeT (mzsicECzeT) <Clck"Ref

o1 (o )

5

he PLC:
List" to get all applications on the device>

Lastbuid: © 0 @ 0 Precample; o Curent user: (nobody)

58 Devices tree [$ Applications tree |pd Tools tree

Open the Controller selection tab. right click on anything there and select Remove
all controllers from the list. This is not really necessary but for the sake of
explaining how the gateway setup is done, it will be done in this example.

ﬂ TMZ241CEC24T X

Applications | Controller selection | Files | Log PLC settings || Ser
.g @ ;2 K i 1

C...  Controller ProjectMame

ETH | L

s Process communication setkings ...

Remove selected controller from list Del

>
Bg Remave all contraller from lisk .

L

" Refresh this controller

il] Refresh list F5

Insure that the USB cable is plugged into both the controller and the PC and right
click in the now open area and select Refresh list. This causes the software to scan
for any controllers. There is also a Refresh list icon in the Controller Selection
toolbar that can be used.

‘% Femaove all conkraller Fram lisk

| 2] Refresh list - F5

150
a

Favorites 3
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How to Add a Gateway (cont.)

The software finds the controller on the USB cable and displays it. Insure that the
Connection Mode at the bottom os the screen is set to Node Name as shown

[ T™241CEC24T x| [f] Ethernet 1

applications | Controler selection | Files | Log PLC settings | Services | If0 Mapping | Task deployment | Status || Information

U ) i'l < & 4

C... Controler ProjectMame | [P_Address TimesinceBook ModeMame ProjectAuthor

ETH CODES\"S Control Win ¥3 HMI-F47BEFSBE3?

st @TMZ‘HCECZ‘IT_U M241 01h 12m 245 TM241 CEC24T_L1 @0030F400F01A Mok Available
Connection Mode: Modename:

[ secure online mode Modename | | TM241CEC24T_U @0020F400F01A

Select Login from the Online Menu

online | Debig  Tools  Window  Help
5 Login . Alt+F5

If your gateway configuration is correct, you will see the next screen. Click <Alt
+F> as the message indicates

@ Warning El

WARNING
!\ UNINTENDED EQUIPMENT OPERATION

Enzure that the software application being downloaded iz inztalled on
the intended device. Confirm pou have entered the corect device
dezignation or device address.

Ensure guards are in place o that unintended equipment operation wail
not cauze injuny bo personnel or damage to equipment.

Read and understand the software User Manual, and know how to
operate the equipment.

Failure ta fallov these instructions can result in death, serious injury or

equipment damage.

If you agree to follow these instructions, press "Alt+F

Cancel
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How to Add a Gateway (cont.)

SoMachine will download your application and connect. When connected, you

will see green, (healthy) icons in the Devices Tree

Devices - 0 X
=i m2er 7]
= m TM241 CECZ4T [connected] (TM241CEC24
=B PLC Logic
- I application [stop]
@ s

m Library Manager
CalcAvg (FUN)
] Pou_t (PRG)
POL_CFC (PRG)
] POLI_FED (PRi)
POL_SFC (PRI
POU_ST (PRG)
= @ Task Configuration
--gk masT
& poU_FED
(& I (Digital Inputs)
& 00 (Digital Cutputs)
7 Counters (Counters)
" Pulse_Generators (Pulse Generakaors)
ﬂj Cartridge_1 {Cartridge)
% 10_Bus (10 bus - TM3)
[ com_Bus (CoM bus)
A Ethernet_t (Ethernet Mebwark)
+ E@ Serial_Line_1 {Serial line)
+ E® Serial_Line_2 {Serial line)
+--8% [ cam_1 (CaMopen bus)
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How to Add a Gateway (cont.)

» How to Create an Ethernet Gateway

Double click on the Ethernet tree item in the Devices menu and add the IP address
for the controller. Log back in. SoMachine informs you that an online change
download cannot be performed. This is always true when you change the
controllers configuration. Perform the full download. The controllers IP address is

downloaded to the controller

[ TMz41cEC4T [ Ethernet_1 x
Caonfiguration
Configured Paraneters

Inkerface Name

Metwark Marme my_Device
() IP address by DHCP
() 1P Address by BOOTP
(#) fixed IP Address

IP Address 192 . 168 ., 1, 200
Subnet Mask 255 . 255 . 255 ., 0
Gateway Address o .0 .0 .0

Logout, connect an Ethernet cable to the controller and plug into Ethernet network
being used. Then right click on the controller in the Controller Selection tab and

select Refresh this controller

s Process communication settings ...

Remove selected contraller from lisk Dl

>
% Remove all controller From lisk

Refresh this controller [ |
e F5

[0 Refresh list

SoMachine sees the Ethernet connection and adds the IP address to the controller

Controller ProjectMame | IP_Address TimeSincebook Modehame
@ CODESYS Contraol Win Y3 HMI-F47BEFSSEST

"

o
= =

=
]
=

813 TM241CEC24T_U M241 192.168.1.200 00h 08m 445 TMZ41CEC24T U @O030F400FD1&

Unplug the USB cable and again login. Since only Ethernet is possible, the
connection is made via Ethernet.

Note - Since the communication setting above was set to be by "Node Name"
There are now two possible methods of communicating with this controller. Either
USB or Ethernet can be used. If multiple controllers are present in the controller
selection tab, double click on the one that is to be the active connection. It turns

bold when selected.
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Updating a Controller's Firmware

How to Reflash a If you connect to a controller that has an older version of firmware, SoMachine

Controller informs you that a newer version is available. This usually happens if it is a new
controller, fresh out of the box or if you have updated the SoMachine software
installation.

» To Reflash a Controller

A similar message to the one below is displayed when connecting to a controller
with an older version of firmware installed than the version available in the
programming PC. The updating process is done via the Controller Assistant (link
in message in blue)

Firmware Update ®

The controller TM241CEC24T has the fimware version 2.0.40.22.
! The more recent vergion 2.0.40.26 iz available on your PC in
~ " Controller Assistant, |t iz recommended that you update the
wersion of your Contraller.

[[] Do not show this message again

Click on the link in the message above to launch the Controller Assistant. This is
also available from SoMachine Central.

SoMachine

o)
Controller Assistant
Download Firmware A‘I"u’-l
Download Firmeare M233 (USB)

Intalzng Conpale Assisan Download Finmware M233 (Serial Port)

Ve or Download Firmware HMI

@
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The Controller Assistant Screen appears. There are a couple of options available
This tutorial covers the most direct approach to reflashing a controller.

[®] controller Assistant v3.9.9.0 =Lolx|

Language:

Controller Assistant [Engish - Engish_Jod

Controller Assistant

A comman tool to manage
fimware and images

For SoMachine controllers
Select “Update Fimware™ for
managing the fimware

of the controller in a few steps

Select "Manage Images™ to

manage the full mage

incl. fimware, application and

parameters | d§|

Update firmware .. Manage images ...

<< Home Help Clese
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How to Reflash a Controller (cont.)

Select the Update firmware option. This is the path for downloading a new
firmware directly to a controller using either an Ethernet or USB connection to the

= R

pdate firmware _. Manage images ...

|Update the firmware of a controller, |

controller. t

Browse for the controller model and firmware version.

—Controller type

M241/M251 =]

—Controller firmware version

Mext
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How to Reflash a Controller (cont.)

Enter an Ethernet address for the controller. This will create a Post Configuration
file on the controller which you may want to delete later if it conflicts with your
applications IP address. Entering an IP address here gives the controller an initial
IP address of your choosing. If this is the first time anything has been downloaded
to the controller, the controllers Ethernet address is based on the controllers MAC
address and will be visible in a few steps.

Click on Next to generate the firmware file. This file will exist on the PC and then
be transferred to the controller in a few steps.

—Communication settings
Boot Mode:
Fixed hd

Network Name:
my_Device

|P-Address:

|192_188_1.2I]|]
Subnet mask:

|255_ 2552550

Gat :

II]_ 0.0.0 Mext

When the screen below appears, select Write on controller to initiate the firmware
transfer. The other option will write the firmware on a SD memory card with a
script that initiates a firmware update upon a power cycle.

] =]

\irite to... \wirite on controller...

o

[wirite image to contraller, |
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How to Reflash a Controller (cont.)

SoMachine opens the controller selection window. You can download the
firmware via USB or Ethernet if its available. If you wish to use Ethernet (faster),
select the controller (shown) . Click the Connect button. If a USB cable were
connected from the PC to the controller, USB would also be an option. If this is an
initial update, the controller will have a default IP address based on its MAC
address. You can still use this tool to download the firmware with your post
configuration file (sets your IP address).

m Update firmware (step 4 from 4)

General |PacDri\reM|
@R

Co...| Controller | ProjectMame | IP_Address | Time SinceBoot | NodeNa
PC B CODESYS Control Win W3 W7USK
e [BE) CODESYS Control Win V3 WIUSK
EM TM241CEC24T_U Not Available 192.168.1.200 00h 22m 03= TM241

After confirming that you wish to transfer (Alt + F> The image starts to transfer to
the controller

Writing file: M241Fw1w_40.26
(AnANN ]

Writing falder: bspsh0S
(i )

Approsimated time period: 1 Minutes 25 Seconds
Transfer rate: 171 KB/Sec.

When the image has completed transferring, the system will indicate the transfer
was a success. This process clears out any existing programming in the controller.
Power cycle the controller before continuing. Your post configuration IP address
should now be in effect and you should be able to ping it.

Note - do not interrupt this transfer (reflashing) of the controller or you may lose
the ability to communicate with it.

4-34 SoMachine Ver 4.1.1 March 2014



Task Configuration

How to » To Configure a Task:

Configurea Task A poy_sT is added to MAST Function.

Priority - Define the priority of the current task (0 is the highest priority, 31 is the
lowest priority).

Type - Define the type of task

- Cyclic - execute cyclically according to the period defined.
- Event - start on rising edge of the variable associated to trigger the event.
- External Event - start on rising edge of the trigger input for the event.

- Freewheeling - execute at start program. At the end of a cycle run, the task
is automatically restarted in a continuous loop, after a delay that is 30%-
proportional to the duration of the last task cycle. There is no cycle time
defined but T#: 1...1000 ms.

Watchdog - Enable the watchdog, enter the watchdog time and the sensitivity.
The Sensitivity field defines the number of times a watchdog overrun can occur
before a watchdog event is generated.

POU - Add previously created POU program(s) in the task and fix the execution
order of the POU in online mode. Like a segment scheduler in other Schneider
Electric PLCs.

How to Add a > ToaddaPOU to a Task:

POU to a Task . . . .
Double click the Task in the Devices pane to open the Configuration window in

the Work area.

Click Add POU in the POUs section of the Configuration tab.

@ MAST X

Configuration

‘iWatchdog
Enable

Time {e.q. t#200ms): | 100

Sensitivity ! 1

b Add Cal

o
ey Add 3 POl cal} ="
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Task Configuration (cont)

> Select the POU.

Input Assistant

Text search | Categories |
Programs a MName Type Origi
= ¥ Application Appitation
PROGRAM
Structured view
Insert with arguments Insert with namespace prefix
Documentation

PROGRAM POU_ST
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Exercise - Configure a Task

1 Add a POU to the MAST Task.

i Double click the MAST item in the Devices pane to open the MAST
Configuration window in the Work area.

=2 Empéy
= ﬂj TM241CECZ4T (TMZ41CECZ4T)
=B pLe Logic
=1} application
@ v
ﬁﬂ Library Manager
POL_ST (PRG)
= @ Task Configuration

+- gk [masT
(& D1 (Digital Inputs)

ii. Click Add Callin the POUs section of the Configuration tab. This
will open the Input Assistant.

@ MAST X

Configuration

Watchdog
Enable

Time (2.0, t#200ms); | 100

Sensitivity: 1

gk Add Call

‘ [zelN}

Can

4
&dd 5 POU call

iii. Expand the branches of Application and select the POU_ST. Click
OK.

Input Assistant 3]

Programs ~ HName Type Origin

=1} Application Appication
: E- PROGRAM

Structured view

Documentation:

PROGRAM POU_ST
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Exercise - Configure a Task (cont.)

iv. The POUs section of the MAST Configuration tab will display the
POU_ST item.

@ MAST X

Configuration

Watchdog
Enable

Time (e, t#200ms); 100

Sensitivity 1
gk Add Call
PO Comrmenkt
POL_ST
V. Check the lower center of the SoMachine window under the

Messages section to see that the message Precompile OK has
appeared. If the Messages window is not visible, open it from the
View window. If everything is OK, a green check mark appears
(below). If there is an error or warning, open the Message window
to view the details.

Last build: € 0 % 0 Precompile: o

vi. Select Build » Build from the menu. Build is another name for
compiling the application into executable machine code.

Build | Online Debug Tools  ‘Window
Euild Al

4 Bl I F11
Rebuild

2 Save the project.
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PLC Simulator

Offline PLC SoMachine provides an Offline PLC Simulator. Applications may be downloaded
Simulator to the simulator and run offline for:

» Program development
» Program debugging

How to Use the > To start the simulator:

Simulator : : : :
Select Online » Simulation <PLC Name> from the main menu to place

SoMachine into simulation mode.

Online | Debug Tools Window Help
28 Login Alt+Fa

LOQOUT L T

[£5]

Create boot application

Reset cold

Reset origin

Simulation

[
" 3

Advanced Configuration

When Somachine is in Simulation mode, a red box at the bottom of the window
indicates it

Last build: € 0 & 0 Precompile: o _

Select Online » Login to log in to the Simulator. Transfer the application.

wr

1 | Online | Debugfatch  Tools  Window  Help

" 4 Login K alt+Fg
! Logout &3 Chr+Fa
i"reate hinnk annlicakinn
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How to Use the
Simulator (cont.)

4-40

PLC Simulator (cont.)

The Simulation mode is indicated in the software by a red rectangle reading
SIMULATION being displayed in the information line of the dialog box and by the
controller in the Devices window being displayed in italics. Also the controller
and the Application area in the Device tree assume a green background. The
Triangle warning icons on the various hardware components of the controller is
normal for Simulation mode. This is because in Simulation mode, there is no
communications with these objects so the software flags them as having an error.

Devices - 0 X
=2 Smpty E]A
= ﬂm M2 CEC2ST fronnected (TSI CEC

=24 pLC Logic
=1 application [stop]
@ G

m Libraty Manager
POU_ST (PRG)
= @ Task Configuration
+-g& masT
APE o1 (Digital Inputs)
A 0o (Digital Cutputs)
A Counters (Counters)
A Pulse_Generators (Pulse Generatar:
ﬁﬂj Cartridge_1 {Cartridge)
AFR 10_Bus (10 bus - TM3)
[ coM_Bus (CoM bus)
ﬂ. Ethernet_1 (Ethernet Metworlk)

— A ETE coviel Vime 4 SCnwiad et

£ >
Drescription
—————— Build started: Application: TM241CEC24T.5im, TM241CEC24T
bypify code ...

generate code. .,

generate global initializations ...
generate code initialization ...
generate relocations ...

Precompile:  + QK

INCYCLE | build: €20 &8 1 Precompile --
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Exercise - Using Simulation Mode

1 Connect the project to the Simulator.

i Select Online » Simulation from the main menu to place SoMachine
into simulation mode.

Online | Debug  Tools Window Help

q; Login

Logout

Create boot application

Logoff current online user

Download
Online Change

Source upload. ..

Alt+F3

Ctrl+F3

Source download to connected device

Multiple Download. ..
Reset warm
Reset cold

Reset arigin

Simulation

Advanced Configuration

[,
8]

Select Online » Login to log in to the Simulator.

online | Debug  Tools  Window  Help

F,

&lt+-Fa

ii. Since there is no program in the simulator, the following messages
will appear. Click Yes.for both

|% Login
1

&

SoMachine Logic Builder

x|

Application Sim.MyController. Application does not exist on device . Do you want
to create it and proceed with download?

Mo

Details... |

Getting Started With SoMachine

Manual 4.1.2
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Exercise - Start the Simulator (cont.)

The operator interface shows that the program is connected. An
M241 is shown in this example.

=2 emply
-8 [T] Mycontrofler fconnected] (TM241CEC24T/U)
APS o1 (Digital Inputs)
A 0o (Digital Outputs)
A M Counters (Counters)
£ 1 Pulse_Generators (Pulse Generators)
ﬂﬁ Cartridge_1 (Cartridae)
AFS 10_Bus (10 bus - TM3)
[ com_Bus (CoM bus)
ﬁ Ethernet_1 {Ethernet Metwork)
= - A Serial_Line_1 (Serial line)

= AeiF Serial_Line_2 (Serial line)
ﬂﬂi Modbus_Manager (Modbus Manager)
AT can_1 (CAMapen bus)

Also shown is that the simulator is currently in STOP mode

Drescription
—————— Bulld started: Application: TM241CEC24T.5im, TM241CEC24T
bypify code ...
generate code, ..
generate global initializations ...
generate code initialization ...
generate relocations ...

Precompile: & QK

INCYCLE | build: €20 @8 1 Precompils --

Fay ﬂi SoMachine_Metwaork_Manager (SoMachine-Metwark Manadg

2

Test the running project

Select Online » Start to start the Controller or select the Start Icon

from the toolbar

Help e [E]llPLC Le

Skark (FS)
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Exercise - Start the SImulator (cont.)

The software indicates the controller is running

Precompile: | RIIM -
I

ii. Open the POU and observe its operation. Notice that all the
variables currently have a value of zero.

This status only appears if the POU is being executed. An unscheduled POU
displays no status at all. This usually means it was not added to the MAST task.

Expression Type Yalue
@ wvarl INT 0
@ var2 INT 0
@ wvard INT 0
@ avg % INT 0
<

.
1 avg[ 0 |:=(warl[ 0 MWwarZ[ o war3[ 0 |)/3:RET0URN]

iii. Expand the local variable reference area (down arrow) and enter
some values into the Prepared value field for varl, var2, var3 as
shown. The Prepared Value field is a queue for the variables. The
values are not currently applied to the variables.

POU_ST X

MyController.Application.POU_ST

Prepared value Address | Comment

p
@ wvarl INT 0 12

@ wvar2 INT 0 13
@ war3 INT 0 14
@ avg INT 1}
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Exercise - Start the Simulator (cont.)

iv.

Vi.

Press <CTRL> + F7 on the keyboard or Online » Write Values from

the menu to inject the prepared values into the variables.

MyController.Application POU_ST

Prepared value Address | Comment

D
@ wvarl INT 12

@ var2 INT 13
@ varld INT 14
@ avg INT 13

The values are written into the variables and the average is

calculated.

Add a value into the prepared value field for the avg variable and
press <F7>. Notice the difference. This is a Force instead of a write
and the letter "F" is displayed.

MyController.Application.POU_ST
Type

Value Prepared value Comment

g varl INT 12
@ var2 INT 13
@ var3 INT 14
@ avg INT 44
Fd
1| avgl@_ 44 |:= (varl[ 12 |var?[ 12 Wvar3] 14 | /3:[RETUEN

The prepared value is forced into the avg variable. Forcing takes a
variable offline and injects your value into it. The expression result

is overwritten. This can be done on any variable type

With the avg variable selected as shown above, press ALT + F7 to
release the force and put the avg variable back online, under the

control of logic

3

Log out of the application and save the project

L
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POU ST

POU FBD

CoDeSys Program Languages

ST (Structured text) is a textual language similar to other higher level computer
programming languages. It's strengths are in data manipulation, relational
expressions conditional execution of code, calculations. ST is one of the
recommended languages for applications.

POU_ST X
1 PROGRAM POU ST
= 2 VAR
3 bIl,bIZ,bQl:BOO0L;
4  EHD VIR
C

1| bQl := bIl KHD bIZ:

é> Note: Multiple variable declarations of same data type is possible as shown
above

FBD (Function block diagram) is a network oriented, graphical language. The
components are placed in Networks (i.e., Row) so there is no free placement. This
language is easily identified by the Row numbers to the left and the direct
placement of variables on the pins of a block. At runtime, code is solved left to

right, by rows.

4f] POU_FBD X
1 PROGRAM POU_FED
VAR
bIl,bIZ,b]l:BOOL;
EHD VAR

L 5 )

bIl — & ——hil
bIz —
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Exercise - Program a FBD POU

1 Create a program using FBD language to calculate the average of
three variables.

i Return to the Devices pane and add a new POU program in the
Function Block Diagram (FBD) language. Name the new POU
POU_FBD.

ii. Create the same four INT variables that were used in Exercise -
Create a POU.

{f] POU_FBD X
1 FROGEAM FPOT_FED
z ViR
] iVarl ,ivars, IVar3, iAwvg:IHT;
4 EHD ViR

iii. Right click to the left of Network 1 in the lower pane of the Work
area and select Insert Box from the menu.

4 Cut 1

Copy

Delete

X

FFE Finder. ..

Insert Metwiork,

Insert Metwark (below

B R

Insert label

I
s

Toggle nebwork comment: state

Insert Biox

Insert Empky Box

Insert Emply Bo with EMJEMO
Insert Assignmment

Insert Jump

ERIR G T < O = =

Insert Return
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Exercise - Program a FBD POU (cont.)

iv. When the Input Assistant opens select Keywords from the
Categories: pane then select ADD from the Iltems: pane. Click OK.

Input Assistant E]

Text search Categnriesl

Function blocks
Module Calls
Keywords

Conversion Operators

< ATAN

< BITADR
< BY

@ CASE

< CONTINUE
<& [0S

<& DIV

Documnentation:

OK

/|

Cancel

I

V. The ADD operator will be inserted into the editor. Right click the

ADD block and select Append Input from the menu.

2re

2r2

Browse

4 Append Input .

TF Remove unused FB call parameters

A third input will be added to the ADD operator.

PrE

PrE

PrE

Getting Started With SoMachine

Manual 4.1.2
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Exercise - Program a FBD POU (cont.)

vi. Click to select the first Input then click the Ellipsis [..] button.
[ a0 |
|
277 —
vii. This will open the Input Assistant. With the variables option

selected. select iVarl then click OK. In the same manner add
variables iVar2. Click on the third input and start typing iVar3.
Notice the system opens a window with variables spelled like iVXXxx
.Select iVar3 from the presented choices.

Input Assistant E]

Text searchl Cateqories |
‘ariables & Name Type Address Crigin
Keywords #-{} _3scos Library 5 canapenstack, 3.5,
+ 1} application Annfcation
+-{} crasos Libvary caa ois 405 REZO(..
+ L} FOT_CAN Libvary fat_canopendiiver, 3.
@ ihvg T
+ @ IoCarfig_Globals 17509481
+ - @ 10Config_cloba 1475054
+- 4} Instandard Libvary fostandard, 3.5.7.0 (5.
# wr
# ivarz Ll
# IVar3 mir
+-{} sEC Liwary m29i plcsystem, 1.0,
+- L} SEC_HSC Libvary m24y hsc, 007 (Fc.
+ A} SEC_PTOPWM  fivary m247 peopwm, 100
+ 4} sEn Libvary plecommunication, 1.
#- (] Tmz4rcECR4T
+- 0 Libvary uil] 3.5.5.8 (zystem}
[¥] Structured wiew Filker:
Documentation:
ivarl: INT;
(VAR)
viii. Right click the Output pin and select Insert Box to open the Input

Assistant. Select Keywords from the Categories: pane then select
DIV from the Items: pane. Click OK. Add 3 to the lower input pin
(denominator).

ADD DIV
iVarl — + — / —
iVara —
iVardi —
3 p—
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Exercise - Program a FBD POU (cont.)

iX. Right click the Output pin of the DIV block and select Insert
Assignment.
ADD DIV
iVarl — — i
svar> — R / & cut
iVars — Copy
] X Delete

=vak  [nserkt .ﬂ.ssi|;|nmen|:|\‘E

= Insert Jump
4eer Insert Return
-2|  Megation

B SetiReset

X. Use the Input Assistant to add the avg variable. The completed
program will look like this:

ADD DIV
iVarl — + — / 1&g
iVara —
iVari —
3 pu—

Getting Started With SoMachine Manual 4.1.2 4-49



4-50

Exercise - Program a FBD POU (cont.)

2 Test the program.

i Add the new POU to the MAST task.

ii. Select Online » Login from the main menu. Since the code has
changed SoMachine will prompt for the type of login. Select Login

with online change then click OK.

SoMachine Logic Builder

t_’/ () Login with online change.
(O Login with download,

() Login without any change,

[ OK l ’ Cancel

The code has been changed since the last download, What do vou want ko do?

X

iii. Click the Start Application E| button to start the program.

iv. Enter values into the variables in the same manner as before. Check
the display to see whether the program is functioning correctly.

ADD DIV
ivarl + Lag / H 45 F—iave
ivar2
ivar3
3 —
V. Select Online » Logout to log out of the program.
3 Log out of the application and save the project.

L
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CoDeSys Program Languages (cont.)

POU LD LD (Ladder Diagram) enables the programmer to virtually combine relay contacts
and coils. The strengths of LD are in complex switching applications. This is a
recommended programming language.

o] POU_L x -
1 PROGRAM POT_1 A
- z ViR
3 bIl,bIZ,b]l:hool; D
4  EHD VAR
£
'
¢ >
.
1
hIl hIz hil
POU IL IL (Instruction list) is an Assembler like programming language. This language is

obsolete for new applications and is available mostly to support existing
applications. In general, this is not used for new application development.

@ POU_1
1 PROGRAM POTT 1 *[
= Z VIR
3 bIl,bIZ,bQl:bool; |
4  EHD VIR
: a
W
F >
-
1
LD bI1l
THD hI?
ST hi1

Getting Started With SoMachine Manual 4.1.2
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Exercise - Convert IL to LD

1 Convert a FBD POU to Ladder Diagram (LD) language.

i Start a new program POU in the FBD language. Name it anything
you like

ii. Create the program shown below

[g] POU_1 x
1 PROGRAM POU_L A[
= z VR
3 bI1,bIZ,bll:bool;
4 EHD_VAR
13
Ay
¢ >
T
1
AHD
bIl — ——bol
bIz — &

iii. Select FBD/LDI/IL » View » View as ladder logic to change the POU
from FBD language to Ladder Diagram language. LD and FBD look
very similar where there are only blocks involved, the changes are

minor.
” Yiew M | Yiew as function block diagram — Chrl+1
vh Wiew as ladder logic Chrl+2
Wigw as instruction lisk Chrl+3
iv. Select FBD/LD/IL » View » View as instruction list to change the
POU to Instruction List language.
lF] POU_L x
1 PROGRAM POU 1 .«[
= Z VAR [
3 bIl,bIZ,bQl:hool;
4 EHD VAR
5
W
< >
-
1
LD bIl
AND hI2
ST hi1

ﬁ Note:

FBD, LD and IL formats can be converted from one format to another. SFC, ST
and CFC cannot be converted

2 Log out of the application and save the project.

L
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CoDeSys Program Languages (cont.)

POU CFC CFC (Continuous Function Chart) is similar to FBD. Unlike FDB it allows the free
placement of components. Since components may be placed anywhere, the order
of execution is determined by the order components are added to a POU and and
the order is indicated by the little boxes to the right side of the object. If the order
is not correct, it can be edited by the user. CFC is one of the recommended
languages for applications. It's strengths are free component placement, easy
control over execution order, graphic boxes for complex functions.

POU_CFC X
1 PROGRAM FOTT_CFC

- z ViR
3 iVarl, iVarzZ, iResultl:IHT:
4 EHD VAR
=
£ b
P
—aop(
ADD n
War
i ard

ﬁ/) Note- Local variables are declared in the “VAR” section, just above the ADD
block or in the Local Var section of the catalog.
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CoDeSys Program Languages (cont.)

POU SFC SFC (Sequential function chart) is used to program sequential processes. This
language consists of steps (large boxes) and transitions. It is like a flow chart with
complex code inside the steps. An active step stays active until the downstream
transition comes TRUE. The active step stops processing and the next step starts
processing. SFC is useful in very sequential applications, e.g., an application that
always goes through the exact same sequence. The strengths of this language are
many. It's easy to see exactly where an application is in it's sequence by looking at
the SFC structure. Less interlocking coding is needed because inactive steps are
not even solved. Troubleshooting is isolated to the active step(s) and monitoring
the transition conditions

POU_SFC
1 PROGRAM PO _SFC

- z VAR
] Tran0: BOOL;
4 Transl: BOOL:
c EHD ViR
%
Init
E+3TranD
Stepld

Et:Transl
Init

4-54 SoMachine Ver 4.1.1 March 2014



Exercise - Program a CFC POU

1 Create a program using CFC language to calculate the average of
three variables.

i Create a new POU program named POU_CFC using the CFC
language. Create the same program to calculate the average of
three variables.

ii. The CFC language allows free placement of the components. The
Inputs, Outputs and Boxes must be added to the work area by
using the CFC Toolbox located to the right of the Work area.

ToolBox

= CFC

| k Faoinker

. Contral Point
= Input

= Ouktput

IF Baox

= Jump

o Label

= Return

I Composer
TE Selector

= Comment

== Connection Mark - Source
= Connection Mark - Sink

2 Input Pin
F Oubput Pin

iii. Create this POU by following the program below. To add a new pin
on the ADD block, drag & drop the input pin component. Ask the
instructor if additional help is needed.

DD Biv

War

ar2

a3

iv. Save, add to MAST task, Login, download and test this POU in the
Simulator.
2 Log out of the application and save the project.
Getting Started With SoMachine Manual 4.1.2
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Watchdog Mechanisms

M238 Watchdog
Operation

4-56

Properties

A Watchdog is a function that responds to specific software or hardware resource
overloads that may cause the system to stop responding.

There are two types of Watchdog in SoMachine:

» Application (configured) watchdog - Each task cycle can be monitored by a
watchdog timer (a maximum duration of the task cycle). This helps debugging
certain application conditions (such as infinite loops, etc.) and provides a
maximal duration for refreshing outputs.

A watchdog can be defined for each task.
» System Watchdog - System Overload is reached when all the user tasks use

more than 80% of system resources. This is computed on a 1 second window,
each second.

This system overload mechanism cannot be disabled, so that system tasks can be
executed properly.

Task | Status | IEC-Cyele Count | Cyele Count | Last Cycle Tirme (ps) | Average Cycle Time (ps) | Mo, Cwele Time (us) |

MF\ST Yalid 21051 24716 14 15 457

» In Online mode, task processing can be monitored by double clicking on the
Task Configuration from the Applications Tree.

- Monitoring the task shows how long the task is taking to execute

- Monitoring the actual task execution time helps determine the correct WDT
setting
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Structuring an Application

POU Program
Structure

POU_1 FelLa
= FBD ianguage

Main (*ST call POU_2")

Program loop | pou_2():

¢m U_3

Ladder language

A POU can call other POUs (nesting)

- No limits to number of calls

POU_4

POU ...

- Could affect Watchdog limits if not taken into account

Program structuring is possible

- Conditional execution may be added
= Watchdog issues are possible
- Called POUs can be in any language

POU calling in the application program

2 Outputs (INT): D, E
Instance1: FunBlck1

POU Function POU Function Block POU Program
Example Function Fun1:INT Function_Block FunBlck1 Program Prgr1
3 Inputs (INT): A, B, C 3 Inputs (INT): A, B, C 3 Inputs (INT): A, B, C

2 Qutputs (INT): D, E

Result:=Fun1(A:=5B:=3,C:=2 Result1=Instance1.D; ...
¥

List LD 5 CAL Instance1(A:=5,B:=3,C:=2) | CAL Prgrifa=5.h:=3,c=2)
Funt 3.2
ST Result LD InstancelD LD PrgriD
ST Resultt ST Result1
LD InstancelE LD PrgriE
ST Result2 ST Result2
Structured text Result:=Fun1(5.3.2): Instance1(A:=5, B:=3, C=2, Prgri(A:==5,B:=3,C =2,
D =>Result1, E => Result2); D == Result1, E => Result2);
or or or

Result1=Prgr1iD; ...

Ladder or Instancel
FBD or Funt o FunBlick!

5A Resull_ | 5-0a D Resutt] ]
CFC b - El-Result2

2 2Hc

M owoen

Prori -
a D Resultt] |
b E-Result2
c
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4-57



The POU Function

A POU that
Returns a Result

Function
Creation

Calling Function

POU Function in
Three Languages

4-58

POU Function — A POU that returns a result

» Normally used when you need to repeat the same calculation with different
vars. Number crunching

» Returns the result of the calculation to the calling POU
» Arguments are passed to the function, returns a single result

Example -

FUHCTION CalcAvg :INT
W\R_IHPUT (*Inputs to

WO

(*function name, retwrn data type#)

varl:INT; {(*var name, Data type*)
4 varZ:INT:
5 var3:INT;
& EHD VAR {*end of input variable declarations*)
? VAR
g END VAR (*1local var declaration area*)
Q
1 CalcAvg:= (varl + varZ + wvar3) /3;
4 (*functon, fHrnction name @lso contains result of fimction*)

Function CalcAvg is created in ST language.

Function CalcAvg called from ST POU and POU running

abc := CalcAwg(l0, 20, 15):;

abc[ 15 | := CalcAwg(lD, 20, 15);

Values 10, 20, 15 are passed to function CalcAvg. A result of 15 is returned.

The same POU Function is shown in three different programming languages

Calchvy CalcAvg Co o
VAR] —varl —— ABC varl Calcévg abc
Rz w2
VARZ —fvar2 vaRz_] 2
VARS —var3

abc := calcAvg(VARL, VARZ, VAR3):;
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Exercise - POU Function

1 Create a POU Function and add it to a POU Program.
i Right click the Application node and select Add Object » POU.

ii. Name the function CalcAvg. Select Structured Text as the creation
language for this function and return data type of INT

Add POU x]

@ Creake a new POU {Program Organization Unit)

Mame:
|Calc.ﬂ.vg |

Tvpe:
() Program

) Function Block

(*) Function

Return bype: |INT |E]

Implementation lanquage:
Structured Text (ST) w |

Add H Cancel ]
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Exercise - POU Function (cont.)

iii. Create the function as shown. The function returns an Integer and
has three input variables. The comments do not need to be added to
the function. Save the function.

7 data type*)

4

3

& END VAR (*end of input variable declarations#)
7 VAR

g END VAR (*local var declaration area*)

a

1| calcavyg:= (varl + var2 + var3) /3;

2 (#functon, function neme also contains result of function#)
iv. Save and Build the application. Fix any errors that appear.

Build | Online  Debugfwatch  Tools

Build Al
EEE N Ctri+B
Rebuld "8

Generate code
Generake Post Configuration. ..
Clean

Clean all - Attention!

2 The next steps will call the function from a new program POU.
Create a new POU program call the function

i Open the POU_FBD program. Right click the left margin, and select
Insert Network from the menu.

#ocue

Copy

W Delete

FFE Finder...

[i® Insert Network [

[F Insert Network (below)

ii. Right click the left margin and add a box to the network that was
just created.

Cuk

p
d,\\f'v

¥ Delete

FFE Finder...

Insert Metwork

Insert Netwark (below)

B R B

Insert label

-3
B

Toqggle network comment state
Insert Box

Insert Emply Box

=l

Insert Emply Booo with EMJENG
=k Insert Assignment

=+ Insert Jump

ket Insert Return
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Exercise - POU Function (cont.)

iii. When the Input Assistant opens select the item Module Calls in the
Categories pane. Expand the Application branch and select the

function CalcAvg. Click OK.

Input Assistant @

Text search | Categories |
Function blocks & Name Tvpe Qrigin
Module Calls + {} _ascos Libracy ¢ canopenstack, 3.5.3.0 (% - £.
Keywords =€} application Appiication
Canversion Operators AN T
[ Pou_1 PROGRAM
POU_CFC PROGRAM
POU_SFC PROGRAM
5] Pou_ST PROGRAM
+ {} IoStandard Library iogtandarg, 7.5.2.0 (symtem)
+-{} sEC Library MI4T picsystam, 1LO.G.2 frohna.
+{} sEC_Hsc Library m295 e, 1.0.0.7 frohnerder el
#-{} standard Library standard, 7.5.2.0 frystam)
= L} ol Library b, 3.5 1.0 (stem)
Structured view "
Insert with arguments
Documentation:
R
FURCTION CalcAvg 7
Calcawg [INT VAR_OUTPUT
warl  [INT VAR_INPUT
war2  [INT VAR_INPUT
vard  INT VAR_INPUT B
v
iv. Exercise - POU Function (cont.)The CalcAvg function is added. Add
the vars shown
CALCRAVG CALCAVG
—trarl A inta —jvarl —— AVG
—varz inth —jvar2
—var3 intc —jvar3
V. Save, login and download this application to your controller. Test

the operation by entering values into the Prepared Value fields and
using the CNTRL + F7 keys to enter values into the Value field.

5] POU_FBD x

TM241CEC24T.Application.POU_FBD

Expressian Type Value Prepared value
@ inta INT z3
@ inth INT 11
@ inke T 243
@ avg INT [
<
= g
1]
Calchwvy

inta rarl
ineh 11 —war2
intc ward

avy
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Sample Project

Escalator Project

4-62

The Escalator project is a simple project that is designed to start and run an

escalator. This project will be used to consolidate all of the features of SoMachine
that have been demonstrated in this tutorial.

’

N
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Exercise - Start the Escalator Project

1 Create a new Standard Project.
i At the Home screen click the New Project option.

ii. Click the Empty Project. Name the project Escalator as shown
below. Click Create Project.

Get started
Start = Mew Project = Empty project >
Recer Assistant New Empty Project
Conre| With template General Details
New | Empty project Project Name
Open | New library [ Escatatol |

iii. Select the Configuration Box then click on Manage Devices

Workflow
Setup Configuration
Create your project Add, lemo\%and
and enter basic configurate device
project informations. and communication
iv. Select the M241 Logic Controller for the project. It really doesn't

matter which controller is selected since you will be using the
simulation mode to test

M233
M253

TH2A1CFC 4R h
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Exercise - Start the Escalator Project (cont.)

V.

Use the right arrow to finish the selection process. Your project
appears as shown.

Catalog

Project Devices
4 |Logic Controller
[+ M238

Id TM241CEC24T
Name MyController
[ M58 yco
4 M241
TM241CEC24T
Schneider Blectric | 2.0.40.26
TM241CE40T
Schneidar Elactric | 2.0.40.26

2 Create a CFC POU

Open the Logic Builder and from the Applications Tree, create a
CFC POU named Escalator_Mgt

Add POU

X

@ Create a new POU (Program Crganization Unit)

Mame:

|Escalator_r\'1gt

|
Type:
@ Program
() Function Block
| |
| |

{:) Function

Implementation language:

[ Add l ’ Cancel

Save the Escalator project.
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Global Variables

Global Variable
List (GVL)

A Global Variable List (GVL) is a list of variables that are available to all parts of
the application. The fact that all POUs as well as other sections of the application,
have access to these variables is what makes them global. A maximum of three
GVL lists may be created per application

Applications tree - 0 X

=3 Ercalafor E]
= ":; Application (MyController)
@ cvL
k2 @ Task Configuration
) Glabal

f//'> Note:

Global Variables are declared in the same manner as local variables but are
located in a GVL file.

H GYL x

VIR _GLOBAL

A5 Operating Mode
bInit:BOOL;
bRuri:BOOL ;
b3top:BOOL ;
bMaral :BOOL

[ N R N S R R )

A Reference Speed
] i%peedRef:THT ;

= 11 A Operator Interface

1z bPE_Fun:BOOL ;

1z bPE_%top:BOOL ;

14 bMotor_Fun:BOOL ;

15 bMotor_Stop:BOOL;

1& bMotor_Fault:BOOL:

17 ditatus:DINT:

18 iTabZ_4[1..4,1..4] OF INT:=1,2,3,4,5,68,7,8]; Afarray 2 dimensions

15|  END VAR
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Exercise - Add Global Variables

1 Add Global Variables to the Escalator project.
i Open the Program screen to view the Applications Tree pane.

=] Excalafor E]
= ":j Application (MyController)
i [l [+]
Escalator_Mat (PRG) Eg
E @ Task Configuration

I3 Global

B Devices tree | 4 Applications tree W] Tooks tree

ii. Double click the GVL item in the Devices tree. The GVL Tab will
open in the right pane.

@ o
1| vAR_GLOBAL
z|  EHD VAR

J=ngeL 7] | |enyEa)

-
1| | »

iii. Add these variables to the project.

VAR GLOBAL
S thaese global wvariables will be physical inputs and ocubtputs of the PLC
LI_DOWH_TO_UP: BOOL; / operator switch to indicate which direction the escalator should run
LI_EMEER STOF_1: BOOL; // cmergency stop located at the end of the escalator
LI_EMEER_S5TOP_Z: BOOL; /. cmergency stop locdted at the other end of the escalator
LI_ENAELE: BOOL; // emabling switch to switch on the escalator
LI MAINTENANCE: BOOL; ./ meintenance switch to switch the escalator in maintenance mode.
A4 maintence node a@llows change of direction and norminal speed.
DO_RUN_FORWARD: BOOL; /. physical cutput of the PLC linked to the RUN forwerd command of the Drive
DO_FUN_FEVERZE: BOOL; /. physical cutput of the PLC linked to the RUN reverse command of the Drive
A0 _SPEEDREF:INT; // physical amalog output of the ILC linked to the speed reference command of the Drive
AT POTENTIOMETER: INT; /. physical analog input of the ILC linked to the operdtor potentiometer
SAto set the appropridte speed of the escalator
END VAR

2 Save the project.

L
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Exercise - Add a POU to the Escalator Project

1 Add a POU to the project.

i The Escalator Project already contains a blank POU named
Escalator_Mgt (PRG). Double click the POU to open for editing.

ii. Add these Local Variables to the top pane of the POU.

FROGRAM Ezcalator Mgt

ViR

Enableall: BOOL; /. activate the escalator
UpToDowm: BOOL; /¢ current direction

ijpeed Command: THT: /7 current selected speed
EHD VAR

iii. Add the CFC Diagram to the lower pane.

AND 1
Enableal L [ GYLDO_RUN_FORWARD C}
UpToDown  F—
AND
L GvL.OO_RUN_REVERSE
= 4
- -
[ GYL.AD_SPEEDREF I i [ i5peed_Command
iv. Notice that the AND function block has a little circle on the lower left
pin.
z
AND 2]
_O

This is a Negated pin. To negate the pin right click the pin and
select Negate from the menu.

V. Add the Escalator_Mgt POU to the MAST task.
vi. Save and build the project.

vii. Run the project in Simulation mode to test the logic.
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Exercise - The Escalator Project (cont.)

2 Add an Action (sub program) using Ladder Logic Diagram for the
Emergency Management.

i. Right click the Escalator_Mgt POU and select Add Object » Action...
from the menu.

=g Escalstor hd 5 ENDVAR
=1} Application (MyControllq -
ﬂ Esi 1. Bldnd OO
@ c & cut
= zé Copy
Delobal| T
X Delete
Properties. ..
[1) AddObject v[5& acton... R‘J
Add Device. .. 51 Property...
Insert Devi E“ Transition...

ii. When the Add Action dialog appears name the Action
Emergency_Stops_Mgt and select Ladder Logic Diagram as the
Implementation language. Click Open.

Add hction 3]
Eﬂ Create a new action

Mame:
Emergency _Stops_Mgt

Implementation language:

Ladder Logic Diagram (LD ~

Add l [ Cancel

iii. Add this ladder logic to the Action.

1
LI_ENAELE LI_MAINTENANCE LI_EMER_STOP_1 LI_ENER 3TOFP_Z Enahleall

| [ 1/ 1/ 1/ {1
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Exercise - The Escalator Project (cont.)

3 Add an Action using Structured text for the Maintenance.

i Right click the Escalator_Mgt POU and select Add Object » Action...
from the menu.

=3 Escalator - ; END VAR
=1} Application (MyControllq -
[ Rt OO

@k cut
= Copy
&

) Global

Properties...

-

[£: Add object

| @ Action... R@J
E; Property...
E"‘ Transition. ..

ii. When the Add Action dialog appears name the Action Maintenance
and select Structured Text as the Implementation language. Click
Open.

iii. Add this code to the action.

IF (LI_MAINTENANCE = TEUE) THEH
IF (Enableill = FALSE) THEW
ijpeed Command := AT POTENTIOMETER:
IF (LI_DOWN_TO_UP = TREUE) THEH
TUpToDown := FALSE;
ELSE
UpTalow = TRUE;
EHD TF
EHD TF
EHD TF

4 Add the Actions to the POU.

i Add boxes to the program to add the two Actions to the program.

AND 2] -
Enablesll 1 GYL.DO_RUM_FORwWARD Dl
UpToDown  b—
AND =
GYL.DO_RUN_REVERSE
.y
GYLAO_SPEEDREF i5peed_Command

ii. Log in to the program and test using the simulator. Force a value
into the EnableAll variable then into the UpToDown variable.
Observer the outputs to see that the escalator is running the correct
direction. Modify the GVLAD_SPEEDREF and observer the results.
Logout when finished. This completes the Getting Started with
SoMachine Self Study

L
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