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Introduction 
This Introduction provides you with a basic overview of the software. If you 
wish to bypass the Introduction, you can proceed to page 12 and immediately 
begin the first project using the Introduction as a reference section. However, if 
you do have the time, read the Introduction section before proceeding. 

his tutorial teaches you the basics of MachineLogic. You will learn 
how to develop a project, how to insert Program Organizational 
Units (POUs), and how to create programs using the programming 
languages that execute the project. 

We have gone to great lengths in this tutorial to provide you with the most 
vital information that will get your system up and running as soon as possible. 
As you start with the step-by-step procedures, you will quickly find that there 
is not a lot of unnecessary reading. Every piece of information on these pages 
is critical to your success. 

For additional information about MachineLogic, refer to the Getting Started 
Guide and the Reference Guide. Extensive online help is also available from 
MachineLogic. To access the online help available for a specific part of the 
program, press the F1 key on your keyboard. 

IMPORTANT: Light Bulb Icon 
Whenever you see this light bulb, please take the time to read the important 
note next to it. The light bulb icon is used throughout this manual to signify 
very important information that you do not want to miss because it could 
impact the rest of the steps in the project. Although all the information in this 
tutorial is vital to your success in learning MachineLogic, it is especially 
important that you read these special notes. 

What is MachineLogic? 
MachineLogic is a standard programming system for IEC designed PLCs and 
traditional control systems. It is based on the standard IEC 1131-3 
foundation, and includes the full range of IEC features. MachineLogic offers 
powerful features for the different developing phases of a PLC application, 
which include: 

∗ Editing 
∗ Compiling 

T 
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∗ Debugging  
∗ Printing  
 
MachineLogic also allows the user to maintain several programs or resources 
within one project.  

What is IEC 1131-3? 
The great variety of PLC concepts created over time has led to an 
incompatibility between the different PLC platforms and their manufacturers. 
To standardize the multiple languages, sets of instructions, and different 
concepts existing in the field of automation systems, the IEC 1131 standard 
was created.  

Since IEC 1131 standardizes the programming languages, which are the 
interfaces between the PLC and the programming system, using IEC 1131 
provides all users a commonality between the PLC and programming systems. 

Four main changes that have come with IEC 1131-3: 

∗ Variable declaration is similar to the variable declaration in higher 
programming languages. 

∗ Data type declaration is possible. 
∗ Global and local data can be differentiated. 
∗ Multi-Tasking is possible. 
 
The following sections describe some IEC basics to help you better 
understand MachineLogic. 

Programming Languages 
IEC 1131-3 defines the syntax of five programming languages. The 
programming languages can be differentiated by their physical appearance 
into two textual languages and three graphical languages: 

∗ The textual languages are Instruction List (IL) and Structured Text 
(ST). 

∗ The graphical languages are Function Block Diagram (FBD), Ladder 
Diagram (LD), and Sequential Function Chart (SFC). 
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Instruction List (IL) is a low-level language similar to the machine or 
assembly language used with microprocessors. 
 
Structured Text (ST) is a high-level language that allows structured 
programming, meaning that many complex tasks can be broken down 
into smaller ones. Structured Text resembles a BASIC or PASCAL type of 
computer language. 
 
Function Block Diagram (FBD) is a graphical language that allows the 
user to program elements in such a way that they appear to be wired 
together like electrical circuits.  
 
Ladder Diagram (LD) is a graphical language that uses a standardized 
set of ladder programming symbols to implement control functions. 
 
Sequential Function Chart (SFC) is a graphical language that provides a 
diagrammatic representation of control sequences in a program. This is a 
flowchart-like framework that can organize the subprograms or 
subroutines (programmed in LD, FBD, IL, and/or ST) that form the 
control program.  

Projects 
In MachineLogic, a project represents the set of configuration elements, 
POUs, libraries, and data types of one automation system. To develop a 
PLC program, you have to create a project that contains all necessary 
elements. This project with its elements is represented in a tree structure 
as shown in Figure 1.  
 

 
Figure 1.  The project with its subtrees. 

The subtrees, which are always part of the project tree, can have one or 
several sub-elements. 
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Libraries 
Libraries in MachineLogic are other projects which have been stored in a 
“library.” You can incorporate the programs, function blocks, functions, 
and the user defined data types of the library into the new project you are 
editing.  
 
Firmware libraries are libraries containing POUs prepared by a third party 
manufacturer. If you have configured them in the project tree, a 
corresponding icon is added and you can use the library. The file extension 
for firmware libraries is *.pou.  

User libraries are other projects you have created before and whose POUs 
you want to reuse.  

POUs, Programs, Function Blocks and 
Functions  

Program Organization Units (POUs) 
Program Organization Units (POUs) are the language elements of a PLC 
program. They are small, independent software units containing the program 
code.  

In IEC 1131-3, three types of POUs are defined: 
∗ Functions 
∗ Function blocks 
∗ Programs 
 

Functions 
Functions are POUs with multiple input parameters and exactly one output 
parameter. They do not have any internal memory. Consequently, calling a 
function with the same value always returns the same result. The return values 
can be either single data types or multi-element data types such as arrays or 
structures.  

IEC 1131-3 lists the following types of standard functions: 
∗ Type conversion functions, such as INT_TO_REAL. 
∗ Numerical functions, such as ABS and LOG. 
∗ Standard arithmetic functions, such as ADD and MUL. 
∗ Bit-string functions, such as AND and SHL. 
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∗ Selection and comparison functions, such as SEL and GE. 
∗ Character string functions, such as RIGHT and INSERT. 
∗ Functions of time data types, such as SUB with the data types 

ANY_DATE or TIME. 
∗ Functions of enumerated data types, such as SEL with the data type 

TIME. 

Function Blocks 
Function blocks are POUs with multiple input and output parameters. 
Because they have an internal memory, the value that a function block returns 
depends on the value of its internal memory.  

IEC 1131-3 lists the following types of standard function blocks: 
∗ Bi-stable elements, such as SR and RS. 
∗ Edge detection function blocks, such as R_TRIG and F_TRIG. 
∗ Counters, such as CTU and CTD. 
∗ Timer function blocks, such as TON and TOF. 

Programs 
Programs are POUs that contain a logical combination of functions and 
function blocks according to the needs of the controller process 
(Figure 2). The behavior and use of programs is similar to that of function 
blocks. Programs can have input and output parameters as well as internal 
memories or variables, and they must be associated with tasks.  

 

Figure 2.  Diagram of the default task with two programs. 
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POUs in MachineLogic  
In MachineLogic user developed programs, function blocks and functions 
can be edited. These POUs are represented in the project tree as shown in 
Figure 3. 
 

 
Figure 3.  Project tree with subtree “Logical POUs.” 

Declaration and Instruction Section of a POU 
Every POU consists of three different sections: the declaration section, the 
code body section, and the description section. 

In the declaration section or variable worksheet, all necessary variables are 
declared. These variables are used while editing the PLC program. 

The instruction or code body section of a POU is the part in which the 
instructions are programmed in the desired programming language.  

The description section contains additional information or documentation 
concerning the POU. 

In MachineLogic, a POU consists of three parts or worksheets. In the 
description worksheet, annotations can be added for documentation 
purposes. In the variable worksheet the local variables are going to be 
edited. The code body worksheet contains the instructions. These 
worksheets are represented graphically in MachineLogic by icons (Figure 
4). 
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Figure 4.  Worksheets of a program in FBD. 

 

Instance 
For reusing function block definitions, IEC 1131-3 provides the 
possibility of creating an instance. This means that the function block 
code body or a program is defined once, and that its internal memory is 
allocated to different instances and/or different memory regions. Each 
instance has an associated identifier and contains the input and output 
parameter as well as the internal memory of the function block or 
program. A function block can be defined as an instance in another 
function block or in a program. The instance name of a function block 
has to be declared in the VAR declaration of the program or function 
block where it is going to be used. Programs can only be used as instances 
within resources. 

Variables and Data Types 
Variables are names or placeholders given by the user that represent the 
corresponding data and are used to reference direct and indirect memory 
locations. IEC 1131-3 distinguishes different types of variable 
declarations, such as, VAR or VAR_INPUT.  
Variables and their properties are declared in the variable worksheet of 
the POU.  
 
Data types determine what kind of value the variable can have. Data types 
define the initial value, the range of possible values, and the number of bits.  

IEC 1131-3 distinguishes three kinds of data types: 
∗ Elementary data types 
∗ Generic data types 
∗ User defined data types 
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Elementary data types are data types whose range of possible values 
and number of bits are defined in IEC 1131-3. Elementary data types are, 
for example, BYTE, WORD, or BOOL. Elementary data types have 
already been implemented in MachineLogic. There is no need to declare 
them. 
 
Generic data types are data types that include groups of elementary data 
types, such as ANY_BIT or ANY_REAL. For example, ANY_REAL 
could include the elementary data types REAL and LREAL. Generic data 
types are necessary to define what kind of elementary data types can be 
connected to inputs or outputs of functions or function blocks. If a 
function block can be connected with ANY_REAL, it means that 
variables of the data types REAL and LREAL can be connected. 
 
User defined data types are data types that can be declared by the user or 
PLC manufacturer. They have to be defined with a TYPE ... END_TYPE 
declaration. User defined data types can be alias data types, enumerated data 
types, subranges, structures, or arrays. 

In MachineLogic, user defined data types are declared in the data type 
worksheet in the subtree “Data types.” 

 
 

 
Figure 5.  The Data Types Subtree. 

Creating Interact Tags from Variables 
When you are working on a MachineLogic/Interact project, the Tag 
Editor allows you to create Interact Tags from MachineLogic Variables 
and vice versa. The Interact Tag Editor is a program that enables you to 
create a list of tag names and their associated address references for 
regular Interact projects and MachineLogic projects. A tag name can then 
be entered instead of an address reference string when you are prompted 
for an address during module configuration. 
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Configuration Elements 
An IEC 1131-3 configured PLC programming system should try to reflect the 
hardware structure of a PLC. Therefore IEC 1131-3 prescribes configuration 
elements which have to be declared in the PLC program to reflect this 
structure. 

These configuration elements are: 
∗ Configurations 
∗ Resources 
∗ Tasks 

Configurations 
A configuration can be compared to a programmable controller system rack. 
A configuration contains I/O for the communication to the outside world. 
Global variables can be declared in a configuration. A configuration consists 
of one or more resources.  

Resources 
A resource can be compared to a CPU that can be inserted into the rack. The 
communication to the process is only possible via the configuration. In a 
resource global variables can be declared, and one or more tasks can be 
executed. 

Tasks 
Tasks determine the time scheduling for calling different associated 
programs. This means that programs have to be associated to tasks. The 
properties of a task determine the time scheduling.  

IEC 1131-3 describes different time scheduling which defines two different 
task types: 

∗ Cyclic tasks, which are activated in a certain time interval and 
execute a program periodically. 

∗ Error tasks, which will be activated if an error occurs in a different 
task. 
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Configuration Elements in MachineLogic  
In MachineLogic configuration elements are represented graphically in the 
project tree. They are grouped together in the subtree “Physical hardware” as 
shown in Figure 6 below: 

 
Figure 6.  Example of configuration elements 

in MachineLogic. 

MachineLogic reflects the structure of configuration elements determined 
by the PLC. Therefore the configuration elements available in the subtree 
"Physical Hardware" may differ from PLC to PLC.  
 
In general, one or several configurations can be used in MachineLogic. In 
every configuration, one or several resources can be declared, and several 
tasks with their associated programs can be used within the resources.  
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Project 1: Building Your First 
Project 

Objectives 
You will have mastered the objectives of this project when you can: 

• Setup a Tutorial Template using MachineShop 

• Navigate the Main Menu Bar 

• Navigate the Project Tree 

• Edit Global_Bool_Variables 

• Edit POU Descriptions 

• Create a Ladder Logic Program 

• Save the Project 

• Compile the Project 

• Download the Project 

• Run the Project 

• Test the Project 

• Stop the Project 

Project 

1 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 

To Start MachineShop and Setup a MachineLogic Project 

 

 

Figure 1 

 

 

 

 

 

Figure 2 

 

 

Start MachineShop by 
double-clicking the 
MachineShop shortcut 
icon on the desktop. 

 

If you do not have a shortcut 
defined, click the Start button, 
and then choose MachineShop 
Suite from the Programs folder. 
 
CTC recommends that you use 
MachineShop to create your 
MachineLogic projects. Machine-
Shop is the foundation of your 
MachineLogic software and is 
used to manage and transfer your 
project files and configuration 
data to and from the runtime 
system.  
 
For more information about 
MachineShop, refer to the 
MachineShop Getting Started 
Guide 

On the MachineShop File 
menu, click New Project. 

The New Project Window 
appears. 
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Figure 3 

 

 

Figure 4 

A template is a set of configurations for a specific project. MachineLogic has a 
number of pre-configured templates. The template we will use for the tutorial 
is named "Template for Tutorial". The Tutorial template allows us to develop 
our project from a pre-configured list of variables.  

 

Enter a project name and 
project description. Select the 
comoponents and, if 
necessary, your MachineLogic 
target (MLPC or MLSC).  
 

 

The New Project Wizard appears. 
 
You must select a template.  

Click OK to accept the 
changes. 
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Figure 5 

 

Figure 6 

 

 Select the Template for 
Tutorial and then click 
Next. 
The Tutorial Template has pre-
configured the data types that 
you will be using for your 
project. 
 

Follow the instructions 
provided by the New 
Project Wizard. 

When finished, click 
the MachineLogic 
button. 

MachineLogic will open and 
your new project appears. 
 
Figure 7 shows how the first 
project will look when it is 
displayed. 
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Figure 7 

 

 

 

To Edit and Add Variables 

 

 

Figure 19 

Variables are used instead of direct addressing of memory regions in IEC 
1131-3 programming systems. Variables are names or place holders which are 
defined by the user to represent the corresponding data. In the following 
steps, we will configure 8 Direct_Global_Bool_Variables, and we will modify 
their names and AT addresses. 

 

 Double-click the Ladder 
branch of the Project Tree. 

As the Ladder branch opens you 
see the options for POU 
Description, Local Variables, and 
the Ladder Program (Figure 19). 
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Figure 20 

You will notice that there are 10 variables previously declared in this Tutorial 
Template. We will be adding new names and adding new memory addresses. 

 

 

 Double-click the Physical 
Hardware section of the 
Project Tree. 

Notice that this is where the 
global variables reside for the 
entire project (Figure 20). 
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Figure 21 

We will change the above variables to look like the ones that are listed below. 
  

DIRECT_GLOBAL_BOOL_0 : changed to START_1 
%MX0.0 to %IX0.0 
DIRECT_GLOBAL_BOOL_1 : changed to START_2 
%MX0.1 to %IX0.1 
DIRECT_GLOBAL_BOOL_2 : changed to STOP_1 
%MX0.2 to %IX0.2 
DIRECT_GLOBAL_BOOL_3 : changed to STOP_2 
%MX0.3 to %IX0.3 
DIRECT_GLOBAL_BOOL_4 : changed to RUNNING_1 
%MX0.4 to %QX0.4 
DIRECT_GLOBAL_BOOL_5 : changed to RUNNING_2 
%MX0.5 to %QX0.5 
DIRECT_GLOBAL_BOOL_6 : changed to RESET 
%MX0.6 to %IX0.6 
DIRECT_GLOBAL_BOOL_7 : changed to IN_RANGE_2 
%MX0.7 to %QX0.7 

 
Notice we are not only changing the name of the variable, we are also 
changing its memory address. The steps that follow will lead you through the 
editing process. 

The Declaration of 
variables or FB instances 
dialog appears. 

Double-click the 
Global_Bool_Variables 
icon. 

Notice the list of 
Direct_Global_Bool variables 
that are listed (Figure 21). 
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Figure 22 

 

 

To Edit POU Descriptions 

 

Figure 23  

Change the name of each 
variable and edit its 
address. 

 

Close and save the 
variable sheet.  

 

Double-click the POU 
Description. 

Enter the text. 

Close the dialog and select 
Yes to save the string. 
First, delete any current text, 
then type the description that 
you see in Figure 23. 
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To Create a Ladder Logic Program 

 

Figure 24 

For ease of configuration you may wish to maximize your windows in such a 
way as to display both the Project Tree and the Ladder programming window 
as shown below in Figure 25. 

 

Figure 25 

 

 

Delete any text that you find in 
this dialog window (Figure 24). 
You may not find any text on 
your worksheet. 

Double-click the Ladder 
Program icon. 

 

MAXIMIZE worksheet. 
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Figure 26 

 

We are developing a ladder program for our first project. This ladder logic will 
demonstrate the two ways in which you can configure a latched to unlatched 
circuit. Although this is a simple example, it will show you how to configure a 
ladder using this package. 

 
 

Figure 27 

Click the Ladder or 
Graphic Worksheet. 

This will display the ladder 
“tools” across the top portion of 
your screen (Figure 26). 

 

Note: You will notice a black plus icon on your ladder window. 

Click the Contact 
Network button to insert 
a contact network. 

Notice that when you select the 
Contact Network icon, the 
contact and coil appear in the 
ladder window. 
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Contact /Coil Setup 

• Contact/Coil set to Contact and Type set to Normally Open Contact. 

• Scope set to Global. 

• Local Variables Worksheets: global_variables. 

• Global Variables Worksheets: global_bool_variables. 

• Select the proper variable name by clicking the Variable list and selecting 
Start_1 (see Figure 29). 

• After you have entered in the proper data, click OK. 

 

 

Figure 28 

These are the contact/coil setup 
options that will need to be 
configured in Figure 28. 

Place your cursor on the 
first normally open contact 
labeled C000.  

Double-click the 
highlighted and replace 
C000 with Start_1 (see 
Figure 29). 

 

You must highlight the contact. 
This will call up the Contact/Coil 
dialog window as shown in 
Figure 28. 
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Figure 29  

 

   

 

Figure 30 

 Set the following 
parameters. 

Click OK. 

Spend some time here to make 
sure you understand how these 
options are set for each ladder 
instruction. 

Double-click the coil 
C001.  

Assign Running_1 to the 
coil. 

 

Click OK. 
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Figure 31 

 

 

 
Figure 32 

After you have assigned the 
Running_1 variable name to the 
coil and have selected OK, you 
will notice that the rung displays 
the variable name (Figure 31). 

Click the Start_1 contact.  

Click the Add 
Contact/Coil Below 
button. 

This will be C0002. 

This option adds the branched 
contact and coil. Pay close 
attention to how the branch is 
structured (Figure 32). 
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Figure 33 

 

 
 

Figure 34 

 

 With the new contact 
selected, click the Add 
Contact Right button. 

Double-click the contact 
C002.  
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Figure 35 

 

 

Figure 36 

 

 

 

 

 

 

 

Assign Running_1 to the 
normally open contact.  

 

Click OK. 

Assign Stop_1 to the 
normally closed contact 
(C003). 

Click OK. 

Notice that this is a normally 
closed contact. Select the contact 
from the pull down dialog.  
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Figure 37 

 

 
 
 

Figure 38 

 

 

 

 

 

Place your cursor under 
the first rung and click the 
Insert Contact Network 
button to add a second 
rung. 

You will notice a new rung is 
added under the first. You can 
grab the right side of the new 
rung and stretch the rung to 
match the length of the first 
rung.  

If you click and hold the coil, 
you can slide it further to the 
right of the contact. 
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Figure 39 

 

 

 

 

 

 

 

 

 

 

 

 

Click OK. 

Double-click the 
normally open contact 
C004. 

Assign Start_2 to the 
contact. 
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Figure 40 

 

 

 

 

 

 

 

 

 Double-click the -- (  ) --
coil l C005. 

Assign Running_2 to the 
set coil and set the type 
to -(S)- . 

Click OK. 
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Figure 41 

      

Figure 42 

 Place your cursor under the 
second rung and click the 
Insert contact network 
button to add a third rung. 

Click OK. 

Double-click the normally 
open contact C006. 

Assign Stop_2 to the 
contact. 
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Figure 43 

 

To Save and Compile a Project 

 

 
 

Figure 44 

 

 Double-click the -- (  ) -
-Reset coil C007.  

Assign Running_2 to 
the coil and set the type 
to -(R)-. 

Click OK. 

 

 On the Build menu, click 
Rebuild Project. 

If you do not see any errors 
appear on your display, the 
compile function was a success. 
 

Ctrl+F9 can be used as a “Hot 
Key” to make and compile. 

It is important to save your 
project before you compile. 
Make sure you always select the 
Project window. 
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Figure 45 

In the case of programming errors, you can double-click on the error message 
and jump directly to the worksheet with the programming error. Using the 
shortcuts “Ctrl+F12” or “Shift+F12,” you can go to the next or previous 
error in the corresponding worksheet. For all errors, you can also get contact 
sensitive help by marking the error message and pressing “F1”. 

 

To Download and Run the Project 

 

 
 

Figure 46 

 Select the Project window.  

On the File menu, click 
Save Project As. 

Name the file Tutorial. 

Click Save. 

 

Select the Project Tree.  

Double-click the Tasks 
portion of the tree. 

Right-click Task_1 and select the 
Settings option. This tells you 
how fast this Task will operate. 

You will see the Tasks open. The 
Tutorial Template we created 
earlier has a pre-configured 
ladder task called POU_1 : 
LADDER. 
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Figure 47 

 

 

Figure 48 

Figure 49 

 

 To Run this project, click 
the Control Button. 

You must select the Control 
Project branch to gain access to 
this icon 

Click Download.  

When you select the Control 
icon, the control menu is 
displayed. 

Click Project: Download.  
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We will be downloading our Project to a ‘Simulated” PLC. This simulator is 
used for training and demonstration purposes only. 

 

 

Figure 50 

After you “successfully” download a project to the Simulator, you need to 
start the Project. This kernel has several options on how to start the Project 
and how to run the Project.  

 

 

 

To run the project, click 
Cold. 

 

After you place Simulator into 
the run mode, minimize the 
Control dialog so you can view 
the entire screen. 
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To Test the Project 

 

Figure 51 

 

Figure 52 

 

 Click the Instances tab at 
the bottom of the Project 
Tree window. 

You will notice that this 
operation opens the Instances 
tree.  Notice the Resource 
Instances window is opened. 

 Double-click the POU_1 : 
LADDER branch. 
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Figure 53 

 

 

Figure 54 

 

 

 

Double-click the 1 
Ladder_Program 
branch. 

 

Click the Debug button to 
display the following 
ladder logic. 
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Figure 55 

You can now turn on the inputs (green). Simply take your cursor and single 
click each LED. The first slot (to the left of the diagram) corresponds with the 
I/O that you set up in your ladder program. Ex: %IX0.0 is tied to the first 
LED (circled in red), %IX0.1 is the next LED under the first. 

 

To Stop the Project 

 

Figure 56 

 

 

 Click the DEMOIO-
DRIVER icon on the 
bottom of the window to 
open the I/O Simulator. 

The MachineLogic Runtime PLC 
will appear. As you cycle through 
the I/O, you will see the Ladder 
highlight to the Input you have 
set. 

 

 Click the Control button. 

When you click the Control 
button, the Control dialog box 
displays. 
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Figure 57 

 

 

Figure 58 

 

 

 

 Click Stop. 

Click Close to close the 
window. 

You may also click the close 
button in the upper right corner 
of the dialog box window. 
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Project 2: Building a 
Structured Text Project 

Objectives 
You will have mastered the material in this project when you can: 

• Insert New Variables 

• Insert a New POU 

• Develop a Structured Text Program 

• Save the Project 

• Insert a New Task 

• Assign a POU to a Task 

• Compile the Project 

• Download the Project 

• Run the Project 

• Test the Project 

 

Project 

2 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 
 

To Insert New Variables 

 

 
 

Figure 1 

Remember that variables are used instead of direct addressing of memory 
regions in IEC 1131-3 programming systems. Variables are names or 
placeholders that are given by the user to represent the corresponding data. In 
the following steps we will configure 3 Direct_Global_INT_Variables. We 
will only modify the name. 

 

 

 

 

 

 Double-click the Physical 
Hardware branch of the 
Project Tree. 

As the Physical Hardware branch 
opens you see the options for 
Global_Int_Variables (Figure 1). 
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Figure 2 

Notice that there are 10 variables previously declared in this Tutorial 
Template. We will only change three of the names in these settings. 

We will change the above variables to look like the ones that are listed below. 
Notice we are only changing the name of the variable, we are not changing its 
memory address. The following steps will lead you through the editing 
process. 
 
 

Count_1 AT %MW 640 : INT; 

Count_2 AT %MW 642 : INT; 
Scaled_2 AT %MW 644 : INT; 

 DIRECT_GLOBAL_INT_3   AT %MW 646     :  INT; 

  DIRECT_GLOBAL_INT_4     AT %MW 648     :  INT; 

   DIRECT_GLOBAL_INT_5     AT %MW 650     :  INT; 

  DIRECT_GLOBAL_INT_6     AT %MW 652     :  INT; 

   DIRECT_GLOBAL_INT_7     AT %MW 654     :  INT; 

   DIRECT_GLOBAL_INT_8     AT %MW 656     :  INT; 

   DIRECT_GLOBAL_INT_9     AT %MW 658     :  INT; 

   DIRECT_GLOBAL_INT_10    AT %MW 660     :  INT; 

Double-click 
Global_Int_Variables. 

Notice that this will display the 
list “Declaration of variables” or 
FB Instances dialog (Figure 2). 

 

These are the three integer 
variables we will be 
changing.
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Figure 3 

 

To Insert a New POU  

 
 

Figure 4  

This is a POU that you will develop for the structured text portion of your 
project. 

 

 Double-click the first three 
integer variables in the list 
and rename to match the 
list in Figure 3. 

After renaming the variables, 
close and save the open 
worksheet. 

 

Click the Ladder branch. 

This option is located directly 
under Logical POUs (Figure 4). 
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Figure 5 

 

 

Figure 6 
 

Right-click and insert a 
new POU. 

 

Click OK. 

Name = STR_TXT 
Type = Program 
Language = ST 
Mode = Append 
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To Create a Structured Text Project 

 

Figure 7 

For ease of configuration, you may wish to tile your windows to display both 
the Project Tree and the Structured Text Graphics window, as shown below 
in Figure 8. 

 

Figure 8 

 

Double-click the 
STR_TXT branch.  

You will notice three different 
icons under the STR_TXT POU: 
STR_TXTT, STR_TXTV, and 
STR_TXT (Figure 7). 

  Maximize the worksheet.  
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We will type in the following program. As you reach the words in bold, select 
the Variable button to enter the appropriate names. 

 

IF Running_1 THEN 
   Count_1 := Count_1+2; 
ELSE 
   Count_1 :=Count_1; 
END_IF; 

IF Running_2 THEN 
   Count_2 :=Count_2+1; 
ELSE 
   Count_2 :=Count_2; 
END_IF; 

 

 

Figure 9 

When you enter the Variables from the VAR icon, make sure you have 
selected the Scope to be global, and the Global Variables Worksheet selected 
for “global_bool_variables”. When you select the Count_ variables, make sure 
the Scope is still on Global and the Global Variables Worksheet is set to 
“global_int_variables”. See Figures 10 and 11. 

Type in the program.  

 Enter the variables. 

You are now ready to begin 
typing your program. When you 
get to the areas that require a 
variable name, right-click and 
select Variable (Figure 9). 
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By right-clicking and selecting Variable, you can select from the list of 
variables. This automatically adds the variables declared in the global variable 
list to your current local list. 

 

 
Figure 10 

 

 

 

Figure 11 

 Enter the Variable 
parameters for Running_1 
and Running_2. 
As you select variables to insert 
into your program, pay close 
attention to the global list you are 
acquiring your variables from. 

When you enter the Variables 
from the VAR icon, make sure 
you have selected the Scope to 
be global, and the Global 
Variables Worksheet selected for 
“global_bool_variables”. 

Enter the Variable 
parameters for Count_1 and 
Count_2. 

When you select the Count_ 
variables, make sure the Scope is 
still on Global and the Global 
Variables Worksheet is set to 
“global_int_variables”. 
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To Save a Project  

 

 

Figure 12 

 

 Select the Project window.  

On the File menu, click 
Save Project As. 

It is important to save your 
project. Make sure you always 
select the Project window. 
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Insert a New Task 

 

 

Figure 13 

 

 

Figure 14 

 

 

Click the Task_1 icon.  

Right-click and select Insert. 

Name = TASK_2 
Type = TASK 
Mode = Append 

Click OK. 

Edit the Task Settings. 

Interval = 500mSec 
Priority = 0 
Watchdog time = 1000mSec 
Stack = Medium 

Click OK. 
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To Assign a POU to a TASK 

 

Figure 15 

 

 

To Compile the Project 

 

 

Figure 16 

 

 

Click TASK_2.  
Right-click and insert a new 
POU. 

Type = Program 
Program Instance = POU_2 
Program Type = STR_TXT 

Click OK. 

 

 On the Build menu, click 
Rebuild Project to compile 
the worksheet.  

Ctrl+F9 is a shortcut to Rebuild 
and Compile a project. 

If you do not see any errors 
appear on your display, the 
compile function was a success. 
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To Download and Run the Project 

 

Figure 17 

 
Figure 18 

 

 Select the Project Tree.  

Double-click the Tasks 
portion of the tree. 

You will see the Tasks folder 
open. The Tutorial Template we 
created earlier has a pre-
configured ladder task called 
POU_1: LADDER and a second 
POU located in TASK_2 called 
POU_2 : STR_TXT. 

To Run this project, click 
the Control button. 

 

When you click the Control 
button, the control dialog box 
displays. 
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Figure 19 

 
 

Figure 20 

 
 

Figure 21 

Click Download.  

Click Project: Download. 

To run the project, click 
Cold. 

After you place MachineLogic 
into the run mode, minimize the 
Control dialog so you can view 
the entire screen. 
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After you “successfully” download a project to the Simulator, you need to 
start the runtime kernel. This Simulator has several options on how to start 
the project and how to run the projects.  

 

 

To Test the Project 

 

Figure 22 

 

 

 

Click the Instances tab at 
the bottom of the Project 
Tree window. 

You will notice that this 
operation opens the Instances 
tree. Notice the Resource 
Instances window is opened. 
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Figure 23 

 

Figure 24 

 Double-click the POU_1 : 
LADDER branch. 

Click the Debug On/Off 
button to display the 
following ladder logic. 

 

This opens a window that 
displays the active rungs. 
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Figure 25 

 

 

Figure 26 

 

Double-click the POU_2 : 
STR_TXT branch. 

 

 Double-click the 
STR_TXT branch. 

This opens a window that 
displays the active structured text 
program. 
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Figure 27 

 

 

 
 

Figure 28 
 

 In the Window menu, 
click Tile and arrange 
your windows as shown in 
Figure 27. 

 Click the DEMIO-
DRIVER button at the 
bottom of the page to 
display the simulator. 

The Simulator PLC will appear. 
As you cycle through the I/O, 
you will see the Ladder highlight 
to the Input and Output you 
have set. 
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Figure 29 

As you turn on Inputs 0 and 1, you will see both counters update. If you turn 
off bits 0 and 1 and turn on input bits 2 and 3, you will see the counters stop. 
Notice that the counters do not reset, they simply stop. 

This will stop and start the 
configured programs in the 
MachineLogic Runtime simulator 
module (Figure 29). 

As you did in Project One, you 
must shut off the simulator 
before you can proceed to the 
next project (Steps 1-3). 

Turn on the first four 
inputs. 
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Project 3: Building a Function 
Block Diagram Project 

Objectives 
You will have mastered the material in this project when you can: 

• Insert a New POU 

• Develop a Function Block Program 

• Save the Project 

• Assign a POU to a Task 

• Compile the Project 

• Download the Project 

• Run the Project 

• Test the Project 

 

 

Project 

3 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 
 

To Insert a New POU  

 

Figure 1  

 
Figure 2 

 

 Click the STR_TXT branch. 

This option is located directly under 
the Logical POUs branch. (Figure 1). 

Right-click and insert a new 
POU. 

 

This is a POU that you will develop for 
the Function Block portion of your 
project.  
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Figure 3 

 

Figure 4 

 Enter the parameters for the 
POU. 

Name = FBD 
Type = Program 
Language = FBD 
Mode = Append 

 
 Click OK. 

Figure 4 shows the final result. 
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To Create a Function Block Program 

 

Figure 5 

For ease of configuration you may wish to tile your windows in such a way as 
to display both the Project Tree and the Function Block Graphics window as 
shown below in Figure 6. 

 
 

Figure 6

 

Double-click the FBD 
branch. 

 

You will notice three different 
icons under the FBD POU: 
FBDT, FBDV, and FBD 
(Figure 5). 

Maximize your worksheet. 
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Figure 7 

 
Figure 8 

 

Figure 9 

 

Click the Graphic window.  

You are now ready to begin 
entering your program. You will 
start with the “+” located in the 
graphic window (Figure 7). 

Click the Insert Function or 
FB button. 

Select Group and set to ALL. 
Select Name and set to MUL 
(multiply). 

The Names combo box displays 
several types of function blocks. 

Click OK. 
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Figure 10 

 
 

Figure 11 

 
Note: You will notice a rectangle with the letters MUL at the top. Most 
Function Block Diagrams have one or two inputs on the left of the block 
(green), and one or two outputs on the right of the block (blue). 

Right-click the first input on 
the left of the block, as seen 
in Figure 10. 

 

You will notice that you must be to 
the left of the block in order to 
select the correct variable. 
 
In order to avoid collision errors, 
move the MUL graphic to the right. 

From the dialog, select Variable. 

 Type INT#2 in the Variable 
List of Resource area. 

Notice in Figure 11 where to type 
“Int#2”. Keep the same settings that 
you see in this diagram. 

Click OK. 
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Figure 12 

 

Figure 13 

 

 

 

Note: INT#2 defines a factor or constant of 2 into the function. In this 
case it multiplies the count value by 2.  

 Select Count_2 from the 
Variable List of Resource 
list. 

Click OK.  

Right-click the Second Input 
in the MUL block. 

 

If you cannot find this variable, 
make sure you have selected the 
Scope as Global and the Global 
Variables Worksheets as 
Global_Int_Variables. 

Click OK. 
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Figure 14 

 

 

Figure 15 

 

 

 

 

 

 

 

 

Right-click the Output 
section, then choose Variable 
of the MUL block. 

Select SCALED_2 from the 
Variable List of Resource 
list. 

After you have entered the Scaled_2 
variable, pull the variable to the right 
to increase the branch, as shown in 
Figure 15. 
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Figure 16 

 

 

 Follow Steps 2 through 10 
and insert the following 
additional Function Blocks. 

Insert a GE (greater than or 
equal to) Function Block. 

Insert an LE (less than or equal to) 
Function Block. 
 
Insert an AND Function Block. 

 Layout the Blocks as you 
see in Figure 16. 

Note: Pay close attention to the entries that are in each of the above blocks. 
Follow steps 3 through 10 to assist you in the configuration of each block.  



 66

 

 

Figure 17 

 

Figure 18 

 

 

 Click the Connect Objects 
button. 

While clicking the mouse button, 
you can drag the Connect Objects 
tool around your worksheet. Attach 
the lines by clicking the two lines you 
wish to attach. You must use angular 
connections. 

Follow the example in Figure 17 to 
connect the Function Blocks. 



 67

To Save a Project 

 

 
 

Figure 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to save your project. 
Make sure you always select the 
Project window. 

Select the Project window. 
On the File menu, click Save.  
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To Assign a POU to a TASK 

 

 

Figure 20 

 

To Compile a Project 

 
 

Figure 21 

In the case of programming errors, you can double-click on the error message 
and jump directly to the worksheet with the programming error.  

 

 

 

 

Click TASK_2.  

Right-click and Insert a new 
POU. 

Type = Program 
Program Instance = POU_3 
Program Type = FBD 
Mode = Append 

Make sure your Physical Hardware 
icon is open. You will see the Tasks 
displayed on the tree. 

Select OK. 

 On the Build menu, click 
Rebuild Project to compile 
the worksheet.  

Ctrl+F9 is a shortcut to Make and 
Compile a project. 

If you do not see any errors appear 
on your display, the compile 
function was a success. 
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To Download and Run the Project 

 
 

Figure 22 

 

 

 

 

 

 

 

 

 

 

 

Select the Project Tree. 
Double-click the Tasks 
portion of the tree. 

 

You will see the Tasks open. The 
Tutorial Template we created earlier 
has a pre-configured ladder task 
called POU_1: LADDER, a second 
POU (TASK_2) called POU_2 : 
STR_TXT, and a third POU called 
POU_3 : FBD. 
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Figure 23 
 
 

 
 

Figure 24 

 

 

Figure 25 

 

To Run this project, click the 
Control button. 

When you click the Control button, 
the control dialog box displays. 

Click Download.   

Click Project: 
Download. 
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Figure 26 

After you “successfully” download a project to the MachineLogic Simulator, 
we need to start the runtime kernel. This kernel has several options on how to 
start it and how to run the projects, as you saw in Project 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

To run the project, click 
Cold. 

After you place MachineLogic into 
the run mode, minimize the Control 
dialog box so you can view the entire 
screen. 

 

Note: it is very easy to open several Control displays or 
inadvertently shut down the MachineLogic Runtime Kernel. 
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To Test the Project 

 

 

Figure 27 
 

 

Figure 28 

 

 

 

Double-click the Instances 
branch found in the Project 
Tree window. 

 

You will notice that this operation 
opens the Instances tree. Notice the 
Resource Instances window is 
opened. 

Double-click the POU_1 : 
LADDER branch. 
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Figure 29 

 

 

Figure 30 

 

 

 Double-click the 1 
LADDER_PROGRAM 
branch. 

This opens a window that shows the 
active rungs. 

Double-click the POU_2 : 
STR_TXT branch.  

Double-click the STR_TXT 
branch. 
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Figure 31 

 

 
Figure 32 

 

 

 

 

 

This opens a window that shows the 
active text statements. 

Double-click the POU_3: 
FBD branch.  

This opens and a window that shows 
you the 3 FBD icon. 

Double-click the FBD 
branch. 
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Figure 33 

 

 

Figure 34 

 

 

This opens the window that shows 
you the active function block 
program. 

As you open all three of the 
programming languages, your 
worksheets should be displayed as 
they are in Figure 34. 
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Figure 35 
 

 

Figure 36 
 

 

Figure 37 
 

 On the View menu, click 
Project Tree Window as 
seen in Figure 35. 

This Project Tree is not necessary 
at this point to test our programs. 

Arrange the worksheets as 
seen in Figure 36. 

 

You will notice that you can resize 
the worksheets by selecting any of 
the borders of each separate sheet. 
You can also use the magnify + 
and – buttons to change the size of 
each worksheet. 

Once you have arranged the 
worksheets, click the Debug 
button to the On position. 
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In the MachineLogic Runtime simulator module, turn on the first three 
inputs to stop and start the configured programs as seen below. 
 

 

Figure 38 

 

What will happen:  

As you turn on the inputs in the simulator module, you will notice that the 
counters begin to accumulate. The function block diagram will take the 
counter value and multiply it by 2. The next function compares the scaled 
value: if it is greater than 50 or less than 80, the logic will turn the In_Range_2 
bit on for those few seconds. 

 Click the DEMOIO – 
DRIVER button to display 
the simulator. 

Remember, when you have 
completed your test, STOP the 
MachineLogic Simulator and turn 
off Debug. 
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Project 4: Building an 
Instruction List Project 

Objectives 
You will have mastered the material in this project when you can: 

• Insert a New POU 

• Develop an Instruction List Program 

• Save the Project 

• Assign a POU to a Task 

• Compile the Project 

• Download the Project 

• Run the Project 

• Test the Project 

 

Project 

4 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 
 

To Insert a New POU  

 
 

Figure 1  

This is a POU that you will develop for the Instruction List portion of your 
project. 

 
 

Figure 2 

 Click the FBD icon. 

This option is located directly under 
the Logical POUs icon (Figure 1). 

Right-click and insert a new 
POU. 
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Figure 3 

 

To Create an Instruction List Program 

This simple instruction list program will allow you to reset the counters we are 
using for the previous tasks. 

 
 

Figure 4 

Click OK. 

Name = INLST 
Type = Program 
Language = IL 
Mode = Append 

Double-click the INLST 
branch. 

 

You will notice three different 
icons under the INLST POU 
which are labeled INLSTT, 
INLSTV, and the one you want, 
INLST (Figure 4). 
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Figure 5 

For ease of configuration, you may wish to tile your windows to display both 
the Project Tree and the Instruction List Graphics window as shown below in 
Figure 5. 

 

 

Figure 6 

 

Figure 7 

Maximize the worksheet. 

Now you are ready to begin 
entering your program. You will 
start with the black vertical line 
located in the graphic window as 
you see in Figure 6. 

Click the Graphic Window.  

Type BEGIN: and press 
Enter. 

The display looks like Figure 7. 

Pressing Enter places a carriage 
return and wraps the line. 
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Figure 8 

 

 

 
 

Figure 9 

 

 

 Press Tab, then type the 
command “LD”. 

LD stands for “loading operand into 
accumulator.” 
 
In this case we will load the RESET 
bool value into the accumulator. 

Note: A code programmed in the textual language IL consists of a 
sequence of instructions. Each instruction begins at a new line. 

 

Click the VAR button, as 
shown in Figure 9, and select 
the Reset variable from the 
Variable list. 

You will notice that you must set 
the proper menu options. 

 

Set SCOPE to Global. 

Set the Global Variables 
Worksheets to 
“global_bool_variables.” 

Click OK. 
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Figure 10 

 

 
 

Figure 11 

 

Press Enter to drop to the next line. 

 Type the command JMPCN. 

Type END and press Enter.  

Note: The JMP command is used to Jump to a specific label. The 
“C” defines a conditional Jump and the “N” negates the condition. 
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Figure 12 

 

 

 
 

Figure 13 

Type the command RESET: 
and press Enter. 

 

 
Note: Always make sure you use a colon where it is required, such as at the end of the 
word “RESET:”. 

Type the command LD. 

Remember this is the load 
command. 
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Figure 14 

 

 

 

 
 

Figure 15 

 

 

 

Set SCOPE to Global. 

Set the Global Variables Worksheets 
to “global_int_variables”. 

Type INT#0 in the Variable 
list. 

Click OK. 

Click the VAR button.  

This Command loads a 0 into 
the accumulator. 

Press Enter to drop to the next line. 

 Type the command ST.  

 Note: ST is a command that stores the accumulator. 



 86

 

 
Figure 16 

 
Figure 17 

  
Figure 18 

 

Click OK. 

Click the VAR button and 
select Count_1 from the 
Variable list. 

Press Enter to drop to the next line. 

Click the VAR button and 
select Count_2 from the 
Variable list. 
Click OK. 

Type the command ST.  

Press Enter to drop to the next line. 

 

 

 Type the command ST.  

Click the VAR button and 
select Scaled_2 from the 
Variable list. 

Click OK. 

 

Press Enter to drop to the next line. 
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Figure 19 

 
 

Figure 20 

You will notice as you press the Reset Variable, Count_1, Count_2, and 
Scaled_2 will all send a 0 to the Accumulators. 

 Type END: and press Enter. 

Remember the Colon at the end or 
the word “END:”. 

Press Enter to drop to the next line. 

Close the Graphic Window.  
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Figure 21 

 

To Assign a POU to a TASK 

 

 

Figure 22 
 

Click Yes to save.  

This is another way to save your 
worksheet. 

 

Click TASK_1.  

Right-click and insert a new 
POU. 

Type = Program 
Program Instance = POU_4 
Program Type = INLST 
Mode = Append 

Click OK. 
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To Compile the Project 

 
 

Figure 23 

In the case of programming errors, you can double-click on the error message 
and jump directly to the worksheet with the programming error. Using the 
shortcuts “F7” or “Shift+F7,” you can go to the next or previous errors in the 
corresponding worksheet. For all errors you can also get context-sensitive 
help by marking the error message and pressing “F1”. 

 

 

To Download and Run the Project 

 
 

Figure 24 

 

On the Build menu, click 
Rebuild Project. 

 

Ctrl+F9 is a shortcut to Make and 
Compile a project. 

If you do not see any errors 
appear on your display, the 
compile function was a success. 

 

Select the Project Tree. 
Double-click the Tasks 
portion of the tree. 

 

You will see the Tasks open. The 
Tutorial Template we created earlier 
has a pre configured ladder task called 
POU_1:LADDER and 
POU_4:INLST, plus a second task 
(TASK_2) with two POUs called 
POU_2:STR_TXT and POU_3:FBD. 
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Figure 25 

 

 
 

Figure 26 

 
Figure 27 

To Run this project, click the 
Control button. 

 

When you click the Control button, 
the control dialog box displays. 

Click Download.  

Click Project: Download. 
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Figure 28 

 

To run the project, click 
Cold. 

 

After you place Simulator into the 
run mode, minimize the Control 
dialog so you can view the entire 
screen 

Note: It is very easy to open several Control displays or inadvertently shut down the 
MachineLogic Simulator. 
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To Test the Project 

 
 

Figure 29 

  
 

Figure 30 

 

 

Double-click the Instances 
branch found in the Project 
Tree window. 

You will notice that this operation 
opens the Instances tree. Notice the 
Resource Instances window is 
opened. 

 Double-click the POU_1 : 
LADDER branch. 
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Figure 31 

 

 

Figure 32 

 

 

 

 Double-click the 
LADDER_PROGRAM 
branch. 

This opens a window that shows you 
active rungs. 

Double-click the POU_2 : 
STR_TXT branch. 

Double-click the STR_TXT 
branch. 
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Figure 33 

 
 

Figure 34 

 

 

 

This opens a window that shows 
your active text statements. 

Double-click the POU 3 : 
FBD branch.  

This opens a window that shows you 
the 3 FBD icon. 

Double-click the FBD 
branch. 
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Figure 35 

 

 

 
 

Figure 36 

 

This opens the window that shows 
you the active function block 
program. 

Double-click the POU_4 : 
INLST branch. 
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Figure 37 

 

 

Figure 38 

 

 Double-click the INLST 
icon. 

This opens the window that shows 
you the active Instruction List 
program. 

On the Window menu, click 
Tile. 
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In the MachineLogic Runtime simulator module, turn on the first four inputs 
to stop and start the configured programs as seen below. 

 

 

 

Figure 39 

By turning on and off the Inputs, you will continue to see the I/O animate. 
However, we have added a reset to the counter in this application. You need 
to toggle Input 6. This will reset your counters to zero. 

 

 

Click the DEMOIO- 
DRIVER button to display 
the simulator. 

The Simulator PLC will appear. As 
you cycle through the I/O, you will 
see the Ladder/STR_TXT/FBD/IL 
highlight to the Input you have set. 
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Project 5: Building a 
Sequential Function Chart 

Project 

Objectives 
You will have mastered the material in this project when you can: 

• Insert New Variables 

• Insert a New POU 

• Create a Sequential Function Chart Program 

• Save the Project 

• Insert a New Task 

• Assign a POU to a Task 

• Compile the Project 

• Download and Run the Project 

• Test the Project 

 

Project 

5 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 
 

To Insert New Variables 

 

 
 

Figure 1 

In the following steps we will configure two additional 
Direct_Global_Bool_Variables. 

 

 Double-click the Physical 
Hardware branch of the 
Project Tree. 

As the Physical Hardware branch 
opens, you see the options for 
“global_int_variables” (Figure 1). 
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Figure 2 

You will notice that there are seven variables that were previously configured 
in the earlier exercises. We will configure two of the remaining unused 
variable names in these settings. 

We will change the variables Direct_Global_Bool_8 and 
Direct_Global_Bool_9 to look like the ones that are listed in Figure 3. Notice 
that we will also change the name of the variable memory addresses. The 
following steps will lead you through the editing process. 
 

Direct_Global_Bool_8 : changed to TRANS1 at address 
%QX1.0  :  BOOL; 

Direct_Global_Bool_9 : changed to TRANS2 at address 
%QX1.1  :  BOOL; 

 
   Figure 3 

 
 
 
 
 
 
 
 
 

Double-click 
Global_Bool_Variables. 

Notice that this will display the 
list “global_bool_variables" 
dialog (Figure 2). 
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Figure 4 
 

 

To Insert a New POU  

 
 

Figure 5 
 

We will insert a POU that will create the sequential function chart portion of 
your project. 

 

 

 

 Select and change 
Direct_Global_Bool_8 and 
Direct_Global_bool_9  

When you have edited these 
variables, the list will appear as 
shown in Figure 4. 

 

Click the INLST branch. 

This option is located directly 
under Logical POUs (Figure 5). 
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Figure 6 

 

 

 
 

Figure 7 

 Right-click and insert a 
new POU. 

Configure the Insert 
dialog box. 

Click OK. 

Name = SFC 
Type = Program 
Language = SFC 
Mode = Append 
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To Create a Sequential Function Chart Program 

 

Figure 8 

For ease of configuration, you may wish to tile your windows to display both 
the Project Tree and the Sequential Function Chart window as shown below 
in Figure 9. 

 
Figure 9 

 

 Double-click the SFC 
branch. 
You will notice three different 
icons under the SFC POU: 
SFCT, SFCV, and SFC (Figure 
8). 
 
You will also notice two 
additional options, labeled 
Transitions and Actions. 

 Double-click SFC above 
the Transitions folder. 

Click on the maximize icon in 
the SFC window. This will 
increase your workspace. 

Click the SFC Worksheet. 
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Figure 10 

 

 

 
 

Figure 11 

Select the Create Step 
Transition Sequence 
button. 
 
This will create the diagram 
shown in Figure 10. 

 

Right-click the 
Transition labeled T001 
and select 
Step/Transition (Figure 11). 
 
This will add another Step and 
Transition to your diagram as 
shown in Figure 12. 
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Figure 12 

The sequential function chart diagram above contains two steps (S001 and 
S002). A step is a basic element of an SFC network. One or several action 
blocks can be associated with a step.  

The state of a step can be active or inactive. Active means that the step is 
actually processed by the PLC. The action associated to the step is executed. 
If a step becomes inactive the action is executed once again. A step without 
associated action blocks is waiting for a succeeding condition to become true. 
A transition (T001 and T002) characterizes the condition when the PLC 
passes from one step to another.  

 

 
 

Figure 13 

Right-click on the step 
marked S001 and select 
Object Properties (Figure 13). 
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Figure 14 

 

 
 

Figure 15 

 

 

 

 

Rename the step Step1 
and make sure the Initial 
Step box is checked 
(Figure 14). 
 
Click OK. 

 

Right-click on the action 
block marked A001 and 
select Object Properties 
(Figure 15). 
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Figure 16 

 

 
 

Figure 17 

Name the action block 
Action1. 
 
Make sure the Code box 
is selected for Detail and 
the Qualifier is set to N 
(Figure 16). 

 

 Right-click on S002 and 
select Object Properties 
(Figure 17). 
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Figure 18 

 

 
 

Figure 19 

Change the name of the 
step to Step2. 
 
Do not check any Type 
boxes (Figure 18). 

 

 Right-click the A002 
action block and select 
Object Properties. 
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Figure 20 

 
Figure 21 

This is a special note. As you type your structured text program, you 
will notice the commands are in blue and the variables and integers are 
in black. The words Count_2, and Trans1 are variables. As you enter 
the variable name do not type it. You must select it from the variable 
Icon at the top of the worksheet. As you select the variable from the list 
make sure you have the Scope properly selected, and the Global 
Variable Worksheet should point towards the proper global variables 
(global_int_variables or global_bool_variables). 

 

Rename the action to 
Action2 (Figure 20). 
  
The code must be set for Detail, 
and N must be selected as the 
qualifier. 

 

 Double-click on the 
Action1 block. 
 
This will allow you to select the 
programming language for 
creating the action block code.  
 
Language = ST 
 
Click OK. 
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Figure 22 

 

 

 
 

 
 

Figure 23 

 
Figure 24 

Type the program text as 
shown in Figure 22. 
 
This section of code will set 
variable TRANS1 to 1 or 0, 
depending on the value in the 
COUNT_2 variable. 
 
When you are finished, close this 
window. 

 Double-click on Action2 
and set the Language 
selection to ST.  
 
Click OK. 
 
Enter the program text 
as shown in Figure 23.  
 
This section of code will set 
variable TRANS2 to 1 or 0, 
depending on the value in the 
COUNT_2 variable. 
 
When you are finished, close this 
window. 

When you return to the 
chart worksheet, it 
should appear as Figure 
24.  
 
All that remains is the transition 
configuration. 



 111

 

 
 

Figure 25 

 

 
 

Figure 26 

 

 

 

 

 Right-click on the 
transition labeled T001 
and select Object 
Properties (Figure 25). 

Select Direct Connection in 
the dialog box. 
 
This will allow you to attach a variable 
to the transition. 
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Figure 27 

 

 
 

Figure 28 

 

 

 

 

 Perform the same steps 
to transition T002 as you 
did to transition T001. 
 
Right-click on T002 and 
select Object Properties. 

Set the transition to Direct 
Connection. 
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Figure 29 

 

 
 

 

Figure 30 

 

To connect a variable to 
the transition, right-click 
on the transition and select 
Variable. 

 

Set the Scope to Global 
and the Global Variables 
Worksheets to 
Global_Bool_Variables.  
 
Select the Pulldown and 
choose TRANS1 from 
the list (Figure 30). 
 
Click OK. 
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Figure 31 

 

 
 

Figure 32 

 

 

 Right-click on the 
second transition (once 
read T002).  
 
Select variable from the 
menu as you did in 
Figure 29.  
 
Set the Scope to Global 
and the Global Variables 
Worksheets to 
Global_Bool_Variables.  
 
Select the Pulldown and 
choose TRANS2 from 
the list (Figure 31).   
 
Click OK. 

We will now return to a 
POU that we configured 
earlier in PROJECT 2. 
  
From the project tree, 
double-click on the 
STR_TXT POU. 
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Figure 33 

 

 
 
 

Figure 34 

 

 

 

 

 

 

 

 

Double-click on the 
STR_TXT. 
 
This will open the worksheet that 
we configured in PROJECT 2. 

 

The worksheet should 
contain the data that is 
shown in Figure 34. 
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Figure 35 

 

 
To Save the Project  

 
 

Figure 36 

 Edit LINE 10 to read 
COUNT_2 := 0; (Make 
sure you place a ; after 0).  
 
Add the extra lines of 
code as shown in Figure 
35. 
 
After you have made 
these changes, close and 
save this worksheet. 

 Close and save any 
remaining worksheets that 
may be open. 

It is important to save your 
project. Make sure you always 
select the Project window. 
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Insert a New Task 

 
 

Figure 37 

 
 

Figure 38 

 

 Click the Tasks icon.  
You should see TASK_1 and 
TASK_2. 

 Right-click on TASK_2 
and insert a new Task. 

Name = TASK_3 
Type = TASK 
Mode = Append  
 
Click OK. 
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Figure 39 

 

 

 

To Assign a POU to a TASK 

 
 

Figure 40 

 

 

 

 

 

 

Edit the Task settings.  

Interval = 30mSec 
Priority =0 
Watchdog time = 60mSec 
Stack = Medium 

Click OK. 

 

Click TASK_3.  
Right-click and insert a new 
POU. 

Type = Program 
Program Instance = POU_5 
Program Type = SFC 

Click OK. 
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To Compile the Project 

 
 

Figure 41 

In the case of programming errors, you can double-click on the error message 
and jump directly to the worksheet with the programming error.  

 

To Download and Run the Project 

 
 

Figure 42 

 

 
On the Build menu, click 
Rebuild Project to compile 
the program.  

Ctrl+F9 is a shortcut to rebuild a 
project. 

If you do not see any errors 
appear on your display, the 
compile function was a success. 

 

Select the Project Tree. 
Double-click the Tasks 
portion of the tree. 

 

You will see the Tasks folder 
open. The Tutorial Template we 
created earlier has configured 
POU entries and your new entry 
titled POU_5:SFC. 
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Figure 43 

 
 

Figure 44 
 

 
 

Figure 45 

 

When you select the Control 
button, the control dialog box 
displays. 

To Download the project, 
click the Control button. 

Click Download.  

Click Project: Download. 
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Figure 46 
After you “successfully” download a project to the Simulator, you need to 
start the runtime kernel. This Simulator has several options on how to start it 
and how to run the projects.  

 

 

To Test the Project 

 
 

Figure 47 

 

To run the project, click 
Cold. 

 

After you place MachineLogic 
into the run mode, minimize the 
control dialog box so you can 
view the entire screen. 

 

Click the Instances tab at 
the bottom of the Project 
Tree window. 

 

You will notice that this 
operation opens the Instances 
tree. Notice the Resource 
Instances window is opened. 



 122

 
 

Figure 48 

 

 
 

Figure 49 

 Double-click the POU_1 : 
LADDER branch. 

Click the Debug button to 
display the following 
ladder logic. 

This switches the worksheet to 
debug mode. 



 123

 

 
 

Figure 50 

 

 
 

Figure 51 

 

 

Double-click the POU_2 : 
STR_TXT branch.  

 

This is located under TASK_2. 

 Double-click the bottom 
STR_TXT branch. 

This opens a window that shows 
the active structured text 
program. 
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Figure 52 

 

 
 

Figure 53 

 

 

Double-click the POU_3 : 
FBD branch.  

 

This is located under TASK_2. 

Double-click the bottom 
FBD branch. 

This opens a window that shows 
you the active structured text 
program. 



 125

 
 

Figure 54 

 

 
 

Figure 55 

 

 

 

 

 

Double-click the POU_4 : 
INLST branch.  

 

This is located under TASK_1. 

Double-click the bottom 
INLST branch. 

This opens a window that shows 
you the active structured text 
program. 
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Figure 56 

 

 
 

Figure 57 

 

 

Double-click the POU_5 : 
SFC branch. 

 

This is located under TASK_3. 

 

This opens a window that shows 
you the active sequential 
function chart program. 

Double-click the bottom 
SFC branch. 
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Figure 58 

 

 

 

 

Figure 59 
 

On the Window menu, 
click Tile and arrange 
your windows as shown in 
Figure 58. 

 

Click the DEMOIO - 
DRIVER button to 
display the simulator 
(Figure 59). 
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Project 6: Combining Interact 
with MachineLogic 

Objectives 
You will have mastered the material in this project when you can: 

•  Edit Existing Variables 

• Change the I/O Configuration to Accommodate Interact 

• Configure the Project Resources for Interact 

• Compile the Project 

• Successfully Download the Project 

• Run the Project 

• Test the Project 

 

Project 

6 
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MachineLogic TUTORIAL “Step by Step” 
PROCEDURE 
 

To Edit Existing Variables 

 

Figure 1 

 

Figure 2 

 

 Double-click the Physical 
Hardware section of the 
Project Tree. 

Notice that this is where the global 
variables reside for the entire project  
(Figure 1). 

Double-click the 
Global_Bool_Variables icon. 
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You will notice that there are 10 variables previously declared in this Tutorial 
Template. Not only will we add new names, but we will also add new memory 

addresses. 

 

Figure 3 

In Order to run the Dummyio Driver, it will be necessary to change all the 
Input variable adresses back to their original format. Where you see a %I0.0 
you will need to change the I to an M.  
 

 
 

Figure 4 

 Change the Address of each 
varaible to match the 
variables seen in Figure 4. 

Notice the list of 
Direct_Global_Bool variables 
that are listed (Figure 3). 

Your Global_Bool_Variables 
worksheet should look like 
the one displayed in Figure 4. 

Close and save the 
variable sheet. 

 

Notice we are only changing 
the memory address. 
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To Open the I/O Configuration 

 

 

Figure 5

 

Double-click IO_Configuration 
icon under the Tasks folder in 
the Project Tree. 

 



 132

 

To Set the I/O Configuration 

 

Figure 6 

To Add an I/O Configuration 

 

Figure 7 

 

In the I/O Configuration 
Wizard, select the resource, 
then select Properties to set 
the I/O Configuration. 

 

 

In the I/O Configuration 
Wizard, select Add, then add 
your new I/O Configuration. 
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To Set the Resource 

 

Figure 8 

 

 

To Compile the Project 

 
 

Figure 9 

In the case of programming errors, you can double-click on the error message 
and jump directly to the worksheet with the programming error.  

 

 

 

 

 

 

Click the Resource icon.   

Right-click and select 
Settings  

Set the Port for COM 1 
instead of Simulator 1. 

 

Click OK. 

 

 On the Build menu, click 
Rebuild Project to compile 
the worksheet.  

Ctrl+F9 is a shortcut to Make and 
Compile a project. 

If you do not see any errors appear 
on your display, the compile 
function was a success. 
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To Download and Run the Project 

 
 

Figure 10 

 

 
 

Figure 11 

 

Select the Project Tree.  
Double-click the Tasks 
portion of the tree. 

 

You will see the Tasks open. The 
Tutorial Template we created earlier 
has a pre configured ladder task: 
Task_1, with POU_1:LADDER and 
POU_4:INLST; a second task 
(TASK_2) with POU_2:STR_TXT 
and POU_3:FBD; and a third task 
with POU_5:SFC. 

To Run this project, click the 
Control button. 

 

When you select the Control button, 
the control dialog box displays. 



 135

 

 
 

Figure 12 

 
 

Figure 13 

 
 

Figure 14 

 

Click Download.  

Click Project: Download.  

To run the project, click 
Cold. 

 

After you place Simulator into the 
run mode, minimize the Control 
dialog so you can view the entire 
screen. 
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To Test the Project 

 
 

Figure 15 

  
 

Figure 16 

 

Double-click the Instances 
branch found in the Project 
Tree window. 

 

You will notice that this operation 
opens the Instances tree. Notice the 
Resource Instances window is 
opened. 

Double-click the POU_1 : 
LADDER branch. 
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Figure 17 

 

 

Figure 18 

 

 Double-click the LADDER 
branch. 

This opens a window that shows the 
active rungs. 

Double-click the POU_2 : 
STR_TXT branch. 

 

Double-click the STR_TXT 
branch. 
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Figure 19 

 
Figure 20 

 
Figure 21 

This opens a window that shows the 
active text statements. 

Double-click the POU3:FBD 
branch. 

This opens a window that shows the 
2 FBD icon. 

Double-click the FBD 
branch. 

This opens the window that shows 
the active function block program. 
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Figure 22 

 

 
Figure 23 

Double-click the 4 POU_4 
INLST branch. 

 

 Double-click the INLST 
icon. 

This opens the window that shows 
the active Instruction List program. 
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Figure 24 

 

 

Figure 25 

 

Double-click the POU_5:SFC 
and Double-click SFC. 

 

This opens the window that shows 
the active Sequental Function Chart  
program. 
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Figure 26 

 

 

Figure 27 

On the Windows menu, click 
Tile and arrange the windows 
as seen in Figure 26. 

 

Refer to your Interact Panel.  
You should be able to control 
the I/O from Interact. 


	Table of Contents
	Introduction
	What is MachineLogic?
	Programming Languages
	Program Organization Units (POUs)
	Variables and Data Types
	Configuration Elements

	Project 1: Building Your First Project
	Set Up a Project
	Edit and Add Variables
	Edit POU Descriptions
	Create a Ladder Logic Program
	Save and Compile the Project
	Download and Run the Project
	Test the Project
	Stop the Project

	Project 2: Building a Structured Text Project
	Insert New Variables
	Insert a New POU
	Create a Structured Text Project
	Save the Project
	Insert a New Task
	Assign a POU to a Task
	Compile the Project
	Download and Run the Project
	Test the Project

	Project 3: Building a Function Block Diagram Project
	Insert a New POU
	Create a Function Block Program
	Save the Project
	Assign a POU to a Task
	Compile the Project
	Download and Run the Project
	Test the Project

	Project 4: Building an Instruction List Project
	Insert a New POU
	Create an Instruction List Program
	Assign a POU to a Task
	Compile the Project
	Download and Run the Project
	Test the Project

	Project 5: Building a Sequential Function Chart Project
	Insert New Variables
	Insert a New POU
	Create a SFC Program
	Save the Project
	Insert a New Task
	Assign a POU to a Task
	Compile and Download the Project
	Test the Project

	Project 6: Combining Interact with MachineLogic
	Edit Existing Variables
	Open the I/O Configuration
	Set the I/O Configuration
	Add an I/O Configuration
	Set the Resource
	Compile the Project
	Download and Run the Project
	Test the Project


