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Introduction 

This tutorial is organized into several chapters: 

Chapter 1: Launching Flowo l 4  

Instructions for downloading, installing and launching Flowol 4. 

Chapter 2: Rapid  Start  

A quick overview of the Flowol screen and flowchart symbols.  This chapter is suitable for 
users who are experienced with Flowol or other graphical computer programming software. 

Chapter 3: Tutorial  

This chapter is targeted for all users.  The comprehensive tutorial provides a hands-on 
approach to learning Flowol with the mimics, taking the reader through a series of 
problem solving exercises.  Each step uses a control program to explore different 
elements of control systems.  Programming techniques and features of Flowol are 
introduced along the way. 

Chapter 4: Hardware Interfaces  

Find out how to connect your hardware interface.  This section contains brief 
descriptions of all the hardware interfaces that Flowol supports.  Some interfaces have 
special features and/or limitations which are detailed in this chapter. 

Chapter 5: Advanced Features  

Learn how to use advanced features such as graphs, random number generation, 
subroutine parameters and advanced thread control. 

Chapter 6: Mimic Activities  

Student activity sheets for each mimic included with the Flowol 4 software. 
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Chapter 1: Launching Flowol 4 

Flowol 4 allows students to develop logical reasoning and problem solving talents, develop 

programming skills and explore the world of  automatic control systems and robots. 

Downloading and Installing Flowol 4 

Flowol 4 is distributed as an internet download for both Windows PC and Apple Mac 
computers.  A beta (test) download for the Linux desktop is also available. 

Downloading Flowol  4 

1. Navigate to http://www.flowol.com/Download.aspx. 

2. Enter the license key that was delivered with your purchase.  The license key is of 
the form XXXX- XXXX- XXXX- XXXX- XXXX- XXXX where X is either a letter 

or number.  Letters will be capitalized as you type them, but you do need to enter 
the dashes.  If your license key was delivered to you in an e-mail, you may find it 
easier to copy and paste the key into the field.  Click on OK . 

3. If you have a multi-machine license, or a whole-site license, then you will be given 
the opportunity to register your purchase of Flowol 4 at this point.  (See section 
on Registration  below for more information) 

4. At the top of the page is a link to the end-user license agreement for the level of 
license that you have.  Please click on the link, read and print the license for your 
records.  Note that installing the software indicates your acceptance of the 

terms of the license agreement . 

5. Every Flowol 4 license key provides the Flowol 4 software for Windows PC, 
Apple Mac or Linux computers (or more than one type if you have a multi-
computer license). 

Installing Flowol 4 on a single computer  

Follow the instructions on the download webpage to install Flowol 4 onto a single 
computer.  On the left you will find the download Flowol4.msi  for Windows PC, in the 
middle Flowol4.dmg  for Apple Mac and on the right the beta Flowol4.zip  for Linux. 

Chapter  

1 

http://www.flowol.com/Download.aspx
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Installing onto multiple computers (on a school network)  

Below the instructions for a single computer on the webpage are the instructions for 
installing Flowol 4 onto multiple workstations.  Follow the instructions on the webpage 

carefully ; otherwise you may have to enter the license key on each computer during 
activation. 

For more detailed information on installing Flowol 4, please consult the following 
webpage: http://www.flowol.com/flowol4/Installation.aspx 

Activating Flowol 4 

Once Flowol 4 has been installed, it will need to be activated. 
Activation verifies that Flowol 4 is only used on the number of 
computers granted in the license.  This only needs to be done 
once. 

Activation may prompt you to re-enter you license key.  If your 
license key was delivered to you in an e-mail, you may find it 
easier to copy and paste the key into the field. 

Activation requires connecting over the internet.  No personal information will be sent in 
order to activate the software. 

To find out more please see http://www.flowol.com/flowol4/Activation.aspx. 

Registering Flowol 4 

After activation, you have the opportunity to register your 
purchase of Flowol 4 with Keep I.T. Easy, the developers of 
Flowol.   

Only the first field is required here, and if you have purchased 
Flowol for use at your school or college, please use the 
school/college name here as it will be displayed on the 
Welcome dialog box. 

If you do complete the rest of the information, then our customer support can use it to 
provide you with your license key in case you ever lose it. 

To receive e-mails about updated versions of Flowol, or other products that Keep I.T. 
Easy may develop for Flowol (for example mimic packs), please check the appropriate 
boxes.  Keep I.T. Easy will only use your information as you have specified. 

  

http://www.flowol.com/flowol4/Installation.aspx
http://www.flowol.com/flowol4/Activation.aspx
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Launching Flowol 4 

On Windows PC, launch Flowol 4 by clicking on the Flowol 4 program icon in the Start 
Menu/Start Screen. 

On Apple Mac, launch Flowol 4 by double-clicking on the Flowol 4 application bundle. 

On Linux desktop, launch Flowol 4 from under the Education section in your list/menu 
of applications. 

The Welcome dialog  

When Flowol is first launched, the Welcome dialog box will be displayed.  Choose one of 
the options to get started: 

Use  a Mimic  (an on -screen control system simulation)  

Click on the top button to start a new flowchart with a mimic.  A mimic is an on-screen 
pictorial simulation of a control system.  Flowol 4 is bundled with a progressive series of 
mimics which introduce programming concepts in manageable steps.  See the Activities 
section of this document for a set of student tasks for each mimic. 

Mimics are an ideal tool to allow all of the students in the course to work at their own 
pace.  The results provide differentiation and allow the teacher to assess the studentsõ 
achievements individually. 

Connect to an Interface  

Click the second button to connect to a hardware interface.  Flowol supports a wide 
variety of hardware interfaces including control boxes and microcontrollers. 

If you have already used a hardware interface on this computer, then an additional option 
will appear allowing you to directly reselect that interface. 

Open a flowchart file  

Click the last button to load an existing flowchart (.flo) file.  The flowchart file contains 
information specifying which mimic and/or interface it uses. 

Flowol 4 can load flowcharts that were created with Flowol 2 or Flowol 3. 
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Chapter 2: Rapid Start 

A quick overview of  the Flowol screen and flowchart symbols.  This section is suitable for 
users who are experienced with Flowol or other graphical programming software. 

The Flowol 4 Screen 

Below is the Flowol 4 screen once the Ferris Wheel/Big Wheel mimic has been chosen: 

Chapter  

2 

New , Open , Save  and Print buttons Cut , Copy , Paste  and Delete buttons Undo  and Redo buttons 

Run/Stop  the flowchart, adjust flowchart Speed , Pause  and Single Step  Zoom buttons 

Add a Label  

Select  mode 

Add connecting 

line  between 
symbols 

The Mimic Window  is a two or three dimensional graphical 

representation of a control system or robot. 

Move the mouse pointer over the mimic window to reveal the 

icon in the top left and click there to toggle the mimic labels. 

Then click on inputs/outputs in the mimic to toggle their state. 

Drag the corner of the mimic window to resize it. 

 

Click to connect to an 

Interface , use a Mimic  

or use Variables .  Or 

click Moreé for more 

features. 

The Status Panel  shows the current 

status of all inputs, outputs and variables 
in use. 

When the flowchart is not running, click to 
toggle the state of outputs to test their effect. 

When no interface is connected, click on the 
inputs to simulate a state change. 

Drag new 

flowchart 

symbols  

from here 

The Workspace  is where your 

flowchart is constructed 

Start

Turn Red on,

Yellow on,

Blue on

Delay 1

Turn Red off,

Yellow off,

Blue off

Stop

Drag the divider  left 

and right to adjust the size of 
the Status Panel. 

New users to 
Flowol, please 
skip to the 

Tutorial  on 

page 13  
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Dragging Flowchart Symbols onto the Workspace 

To construct your flowchart, drag symbols from the left toolbar onto the workspace.  
When a symbol is placed, a Prompt 

Box opens at the bottom of the 
Flowol screen. 

Prompt Box es  

Click on the buttons in the prompt 
box to complete the instructions in 
the symbol. 

When the contents of the symbol are correct, click OK  on the prompt box to apply the 
changes to the flowchart. 

Core Symbols 

The left toolbar shows those symbols which can be dragged onto the workspace.  To 
keep the toolbar clean and uncluttered, only the symbols which are currently relevant are 
shown.  An example of this is with variables.  If you want to assign a value to a variable, 

first add the Variables to the Status Panel by clicking on the  button. 

Start/Stop/Sub  Symbol  

Use the Start symbol  at the beginning of the flowchart program.  Multiple Start symbols 
can be placed, and their programs will run in parallel. 
Use the Stop symbol  to end a program.  Or use the Stop symbol to end a subroutine. 
Use the Sub symbol  to head a subroutine.  Note that you will need to define subroutines 
before they can be called from the main program. 

Output  Symbol  

Use the Output symbol  to turn a digital output on or off.  Or turn a motor to the 
forward, reverse or off state.  The motors on the mimics and some interfaces can also 
have their speed defined as a percentage. 

The VEX Cortex and fischertechnik Robo TX also support encoder motors which can 
be programmed to turn a certain amount.  See the Hardware Interfaces section for more 
information. 

The VEX Cortex also supports Servo motors which can be instructed to turn to a 
particular angle and hold that position. 

Delay  Symbol  

A Delay symbol  pauses the processing of the flowchart for a given number of seconds. 

Let Symbol  

A Let symbol  assigns a numeric value to a variable.  To use variables in the flowchart, 

first click the  button to add variables to the Status Panel. 
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Call Sub routine  Symbol  

This symbol will run a sub routine .  When the subroutine is complete (reaches a Stop), 
the program will return to the call subroutine symbol.  Usually subroutines are called 
once, but this symbol can repeat the subroutine a number of times.  Before using a call 
subroutine symbol, define your subroutine with a  symbol. 

Decision Symbol  

Use the Decision symbol  to branch the flowchart based on a condition.  If the 
condition is true (if YES ) then proceed one way, if false (if NO), proceed another way.  
Decision symbols can check the status of an input switch (Is Input 1 on?) or of an 
analog sensor (Is Temperature > 50°C?).  A decision symbol is also used to check the 
value of a variable (Is x = 10?). 

Every decision symbol must have both a YES and a NO line proceeding from it. 

Tools 

The Text Tool  

The text tool is used to add a label to the flowchart.  Click and drag the T onto the 
workspace to add a label.  Then use the keyboard to adjust the text. 

The Select Tool  

When the Select tool  is chosen, clicking on the flowchart will select symbols, lines and 
labels.  Single items can be selected by clicking on them.  Additional items can be added 
or removed from the selection by holding the Ctrl / control  key on the keyboard and 
clicking.  Alternatively, click and drag to create a bounding rectangle to select multiple 
items. 

A selected symbol can be edited with the prompt box.  Edit a label can be by double-
clicking on it. 

Symbols and labels can be moved by dragging them around the workspace.  When 
symbols are moved, the lines will follow. 

Use the appropriate toolbar buttons to cut, copy or delete selected items. 

The Line Tool  

Use the Line tool  to connect symbols together and define the flow of the program.  All 
symbols except for a Stop  symbol need a line proceeding from them to tell the 
computer what to run next.  Every Decision  symbol needs both a YES  and a NO  line. 

To add a line, select the line tool from the tool bar.  Then, click on the symbol from 
which you want the line to flow and it will turn green.  If the symbol is a decision 
symbol, then a small popup will appear allowing you to choose whether this should be a 
YES  or a NO  line.  Finally, click on the destination symbol to draw the line.  Flowol will 
choose an appropriate route for the line around any existing symbols.  
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Running the Flowchart 

To run the flowchart, click the Run button  at the bottom-left of the screen.  Execution 
will begin at all Start symbols and proceed fairly quickly.  Click the Stop button  to stop 
running. 

To adjust the speed that the flowchart runs, drag the speed slider  to the left to slow the 
flowchart down, and to the right to speed it up.  Return the slider to the middle for 
normal speed. 

Use the Pause  button  to pause execution, and then use the Single Step button  to 
advance the flowchart by one symbol.  If the flowchart doesnõt run when you click on 
the Run button, check that the Pause button isnõt selected. 

Connecting to an Interface 

Flowol 4 supports a variety of interface hardware from a range of manufacturers.  Please 
see the section at the end of this document which details each interface and notes any 
special features that they might have. 

When an interface is selected, it will be displayed in 
the Status Panel. 

Interface Options  

Some interfaces have options that can be set.  Click on 
the Options button to view and modify these options. 

An important option is the connection .  This is the 
port (Serial, USB or Bluetooth) to which your 
interface is connected.  Select the connection from the 
dropdown in the Options dialog. 

Connecting  

Click on the black connection icon to instruct Flowol 
to make a connection to your interface. 

Once a connection has been made, the icon turns 
green.  Click again to disconnect from the interface. 

Downloading  

Some interfaces have an integrated microcontroller 
which can run a downloaded Flowol flowchart remotely.  If this is the case, the 
download button will be present.  Click this button to compile and download the 
flowchart to the connected interface. 

Inputs  

Digital inputs (initially named Input x) are switches and can be either on or off.  Analog 
inputs (initially named Val x) are sensors which report a numeric reading.  When the 
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interface is disconnected, click on the inputs to toggle their state, and click and drag the 
analog value left and right.  When the interface is connected, the states of the inputs on 
the interface itself are shown. 

Analog sensors can be of various types, including a light sensor, temperature sensor and 
sound sensor.  When the mouse pointer is over the status panel, dropdown arrows 
appear to the right of the analog readings.  Click on this dropdown arrow to choose 
which sensor is connected and calibrate the reading. 

Outputs  

Digital outputs (initially named Output x) are lights or buzzers and can be either on or 
off.  Motors (initially named Motor A) can be either off, turning forwards or in reverse.  
When the flowchart is not running, click on the outputs to toggle their state.  With 
motors, click with the right mouse button to put the motor into reverse. 

Naming Inputs and Outputs  

Once you have connected your control system or robot to your interface, it is useful to 
name the inputs and outputs appropriately.  Once they are named, it will be no longer 
necessary to remember which numbered connection on the interface it is attached to. 

When the mouse pointer is over the status panel, renaming icons will appear to the right 
of the inputs/outputs that can be renamed.  Click on this icon to name the input/output 
with a suitable name (for example barrier or left wheel ). 

Flowol Options 

See page 37 for details on adjusting the workspace size. 

See page 38 for details on adjusting the toolbar icon size, locating 2D mimics from 
specific directories and changing the colors used. 
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Chapter 3: Tutorial 

A hands-on approach to learning Flowol 4 using the mimics. 

Flowol 4 Bundled Mimics 

Flowol 4 is bundled with a series of mimics.  Some of these mimics show road and traffic 
features.  In these cases there are often two mimics, one for the United Kingdom market 
(and countries where traffic drives on the left) and another for the United States market 
(and countries where traffic drives on the right). 

The set of mimics that are shown is configured by the Country Setting.  This is 
automatically set when you first activate Flowol 4 and should match the country in which 
you purchased Flowol 4.  The country setting can be changed by opening the Settings Ƃ 

Optionsé menu item and selecting your country from the Country dropdown.  

Zebra Crossing 

Set up a new Flowol workspace with the Zebra Crossing mimic: 

1. If necessary, click on the New Document  button:   

2. Choose Use  a Mimic :   

3. Then select the Zebra Crossing mimic  and click OK.  

  

Chapter  

3 

United States 
users please 
turn to page 17 

for the All 

Stop  mimic. 
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Constructing the Flowchart  

1. Drag a Start/Stop symbol from the left toolbar onto the workspace.  
If the symbol outline is red, move it slightly and try again in order to 
place it in the desired position.  In the prompt box, click Start .  

2. Drag an Output symbol and 
position it directly beneath the Start 
symbol.  Use the prompt box to 
select Turn Light on .  Click OK. 

3. Drag a Delay symbol and position 
it beneath.  Use the prompt box to 
select Delay 5 .  Click OK. 

4. Drag another Output symbol and position it beneath.  Use the 
prompts to select Turn Light off .  Click OK. 

5. Drag a Start/Stop symbol and position it last.  In the prompt box, click Stop . 

6. If  when dragging the symbols onto the workspace they were dropped close 
enough to the symbol above, a line will have automatically been drawn 
connecting the two symbols.  When this happens, the outline of the symbol will 
turn orange.  Otherwise, the lines can be explicitly added using the Line Tool: 

a. Click on the Line Tool . 
b. Then click on the Start  Symbol.  It will highlight green. 
c. Then click on the symbol beneath it, Turn Light on , to draw the line. 
d. Continue clicking on the from  and to  symbols to complete the rest of the 

lines to match the flowchart shown above. 

Running the Flowchart  

Click on the Run button at the bottom-left to run this short flowchart. Notice the lights 
illuminate in the mimic and the state of the Light  output is shown in the Status Panel. 

Saving the Flowchart  

If the flowchart is still running, first click on the Stop button to stop the flowchart.  Then 
click on the Save button on the top toolbar, enter a filename and click Save. 

Turn Light on

Start

Delay 5

Turn Light off

Stop
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Removing a Mistake  

Symbols or lines placed incorrectly can be deleted: 
1. Select the Edit Tool  on the left toolbar. 
2. Click on the incorrect symbol or line to select it.  Selected symbols or lines turn 

blue.  (To skip step 1, click directly on the symbol or line with the right mouse 
button). 

3. Then click on the Delete b utton  on the top toolbar to delete the selection. 

Using Undo and Redo  

Click on the Undo button  on the top toolbar to undo the last action that was taken.  The 
Undo button can be used repeatedly to undo all actions back to the empty workspace, or 
the last time a flowchart was loaded. 

If you press the Undo button too many times, press the Redo button  to re-do the action 
that was just undone. 

Changing a Symbol  

Letõs change the delay on our zebra crossing to 2 seconds, instead of 5 seconds: 
1. Select the Edit Tool . 
2. Click on the Delay symbol in the flowchart to select it. 
3. In the prompt box click on the C to clear the number and click on 2.  Then click 

on OK. 

Inserting an additional Symbol  

To insert a second delay symbol just before the Stop: 
1. Click and drag a delay symbol from the left toolbar onto the 

workspace, and drop just above the Stop symbol when the 
outline of the new delay symbol is an orange rectangle. 

2. Placing a symbol when the outline is orange will insert the new 
symbol in the place shown.  The Stop symbol will be moved 
down and the line will automatically be redrawn. 

3. Use the prompt box to make this also a delay of 2 seconds. 

To make the Light flash forever (An Infinite Loop ) 

Currently, the flowchart just runs through once.  But if we delete the 
Stop symbol and connect, the second Delay back to the first Output 
symbol (as shown) we will have a flowchart that continues for ever: 

1. Select the Edit Tool  on the left toolbar. 
2. Click on the Stop symbol. 
3. Click on the Delete button  on the top toolbar to remove the 

Stop symbol. 
4. Click on the Line tool  on the left toolbar. 
5. Click on the second Delay symbol (turning it green). 
6. Then click on the top Output symbol to draw the line back to 

the top. 
7. Run the flowchart and see the light continue to flash. 
8. Stop the flowchart with the Stop button . 

Start

Turn Light on

Delay 2

Turn Light off

Delay 2
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Crossing Patrol Mimic 

While keeping the current flashing light flowchart, letõs change the mimic to the Crossing 
Patrol: 

1. Click on the Select Mimic  button above the Status Panel.  

2. Choose the Crossing Patrol  Mimic and click on OK. 

Now the Zebra Crossing Mimic has been replaced by the Crossing Patrol, the output 
used in the flowchart now refers to the Top Light . 

Controlling both Outputs  

Adjust the flowchart to flash the two outputs alternately by editing each output symbol: 

1. Select the Edit Tool. 

2. Select the first Output symbol and modify it to 
read Turn Top Light on, Bottom Light off . 
Click OK.  

3. Select the second Output symbol and modify it to read Turn Top Light off, 

Bottom Light on .  Click OK. 

4. Run the flowchart and observe that the two lights flash alternately. 
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All Stop 

Set up a new Flowol workspace with the All Stop mimic: 

1. If necessary, click on the New Document  button: 

2. Choose Use a Mimic : 

3. Then select the All Stop  mimic  and click OK. 

Constructing the Flowchart  

1. Drag a Start/Stop symbol from the left toolbar onto the workspace.  
If the symbol outline is red, move it slightly and try again in order to 
place it in the desired position.  In the prompt box, click Start .  

2. Drag an Output symbol and 
position it directly beneath the Start 
symbol.  Use the prompt box to 
select Turn Light on .  Click OK. 

3. Drag a Delay symbol and position 
it beneath.  Use the prompt box to 
select Delay 5 .  Click OK. 

4. Drag another Output symbol and position it beneath.  Use the 
prompts to select Turn Light off .  Click OK. 

5. Drag a Start/Stop symbol and position it last.  In the prompt box, click Stop . 

6. If when dragging the symbols onto the workspace they were dropped close 
enough to the symbol above, a line will have automatically been drawn 
connecting the two symbols.  When this happens the outline of the symbol will 
turn orange.  Otherwise, the lines can be explicitly added using the Line Tool: 

a. Click on the Line Tool . 
b. Then click on the Start  Symbol.  It will highlight green. 
c. Then click on the symbol beneath it, Turn Light on , to draw the line. 
d. Continue clicking on the from  and to  symbols to complete the rest of the 

lines to match the flowchart shown above. 

Turn Light on

Start

Delay 5

Turn Light off

Stop

United Kingdom 
users please turn 
to page 20 for the 

Double Traffic 

Lights  mimic. 
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Running the Flowchart  

Click on the Run button at the bottom-left to run this short flowchart. Notice the lights 
illuminate in the mimic and the state of the Light  output is shown in the Status Panel. 

Saving the Flowchart  

If the flowchart is still running, first click on the Stop button to stop the flowchart.  Then 
click on the Save button on the top toolbar, enter a filename and click Save. 

Removing a Mistake  

Symbols or lines placed incorrectly can be deleted: 
1. Select the Edit Tool  on the left toolbar. 
2. Click on the incorrect symbol or line to select it.  Selected symbols or lines turn 

blue.  (To skip step 1, click directly on the symbol or line with the right mouse 
button). 

3. Then click on the Delete button  on the top toolbar to delete the selection. 

Using Undo and Redo  

Click on the Undo button  on the top toolbar to undo the last action that was taken.  The 
Undo button can be used repeatedly to undo all actions back to the empty workspace, or 
the last time a flowchart was loaded. 

If you press the Undo button too many times, press the Redo butto n to re-do the action 
that was just undone. 

Changing a Symbol  

Letõs change the delay on our stop light to 2 seconds, instead of 5 seconds: 
1. Select the Edit Tool . 
2. Click on the Delay symbol in the flowchart to select it. 
3. In the prompt box click on the C to clear the number and click on 2.  Then click 

on OK. 
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Inserting an additional Symbol  

To insert a second delay symbol just before the Stop: 
1. Click and drag a delay symbol from the left toolbar onto the 

workspace, and drop just above the Stop symbol when the 
outline of the new delay symbol is an orange rectangle. 

2. Placing a symbol when the outline is orange will insert the new 
symbol in the place shown.  The Stop symbol will be moved 
down and the line will automatically be redrawn. 

3. Use the prompt box to make this also a delay of 2 seconds. 

To make the Light flash forever (An Infinite Loop)  

Currently the flowchart just runs through once.  But if we delete the 
Stop symbol and connect, the second Delay back to the first Output 
symbol (as shown) we will have a flowchart that continues forever: 

1. Select the Edit Tool  on the left toolbar. 
2. Click on the Stop symbol. 
3. Click on the Delete button  on the top toolbar to remove the 

Stop symbol. 
4. Click on the Line tool  on the left toolbar. 
5. Click on the second Delay symbol (turning it green). 
6. Then click on the top Output symbol to draw the line back to 

the top. 
7. Run the flowchart and see the light continue to flash. 
8. Stop the flowchart with the Stop button . 

Crosswalk Mimic 

While keeping the current flashing light flowchart, letõs change the mimic to the 
Crosswalk: 

1. Click on the Select Mimic  button above the Status Panel.  
2. Choose the Crosswalk  Mimic and click on OK. 

Now the All Stop Mimic has been replaced by the Crosswalk, the output used in the 
flowchart now refers to the Left  Light . 

Controlling both Outputs  

Adjust the flowchart to flash the two outputs alternately by editing each output symbol: 
1. Select the Edit Tool. 
2. Select the first Output symbol and modify it to 

read Turn Left  Light on, Right  Ligh t off . Click 
OK.  

3. Select the second Output symbol and modify it 
to read Turn Left  Light off, Right  Light on .  
Click OK. 

4. Run the flowchart and observe that the two lights flash alternately.   

Start

Turn Light on

Delay 2

Turn Light off

Delay 2
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Double Traffic Lights 

The double traffic lights extend what was learned with the previous mimics to 6 outputs: 
3 outputs for each set of traffic lights. 

1. If necessary, click on the New Document  button:   
2. Choose Use a Mimic :   
3. Then select either the Bridge Lights  (UK) or Intersection Lights  (US) mimic.  

Showing Label s on the Mimic  

When the mouse pointer hovers over the mimic window, an 
icon appears in the top-left corner.  Click this icon to show 
input/output labels on the mimic window.  Click the icon 
again to hide the labels: 

Testing the Outputs by Clicking on the Mimic  

In order to test the appearance of the outputs, click on each light directly on the mimic 
window.  The state can also be toggled by clicking on the outputs in the status panel. 

Construct and Run the F lowchart  

Copy the flowchart on the right to control a single set 
of traffic lights.  If you need guidance on how to 
position, fill and connect the symbols review the last 
few pages of this tutorial.  Click on the Run  button at 
the bottom-left to run this short flowchart. 

Single Traffic Light Sequence  

The flowchart to the right is not quite correct for 
either the UK or US traffic light sequences.  Use the 
Edit tool  to select the symbols to make the correction. 
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Delay 7
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Delay 7
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Delay 3
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1Yellow off
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Both  Sets of Traffic Lights  

The final step is to develop the flowchart to control both sets of traffic lights, so that they 
provide a safe control of traffic. 

First, edit each of the output symbols to add control commands for the second set of 
traffic lights. 

This results in both directions having the yellow/amber light displayed at the same time.  
A better solution would be to insert additional delay and output symbols so that one 
direction would complete the sequence to red before the other direction would move to 
yellow/amber and then green. 

Editing Output Symbols  

The Output symbol prompt box enables the 
setting of multiple outputs in the same symbol.  
Click on the On  and Off  buttons to determine 
which outputs are controlled.  To remove an 
output from the symbol all together, click on its 
orange On / Off  button.  The buttons toggle. 

Tooltips  

When an output symbol is controlling 3 or more outputs, the text may be truncated if it 
does not fit in the symbol.  When this is the case, and you move the mouse pointer over 
the symbol, a tooltip will appear showing the full text. 

Hiding and Showing the Mimic Window 

Click on the close icon of the Mimic window to hide it.  A mimic icon will then appear in 
the Mimic area of the Status Panel.  Click on this icon to show the mimic window again. 
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Zooming the Flowchart View 

As the sequence of symbols gets longer it quickly fills the screen.  The scroll bars can be 
used to scroll the workspace to view the relevant part of a large flowchart. 

Also use the zoom tool to adjust the scale that the workspace 
is displayed on the screen.  The zoom buttons can be found 
in the bottom-right of the Flowol window. 

If the scale is less than 80% then tooltips will be displayed on the workspace when the 
mouse pointer is positioned over any symbol. 

Adding Labels to the Flowchart 

The Text Tool  is used to add a label to the flowchart.  Click and drag the T onto the 
workspace to add a label.  Then use the keyboard to adjust the text. 

Labels can be selected and moved in a similar way to symbols using the Edit Tool .  
To select and move multiple labels and symbols at once, choose the Edit Tool, 
and then drag a bounding rectangle around a group of items to select them all.  Then click 
and drag the group to a new location. 

When selected, the labelõs font, size and style can be adjusted using the buttons on the 
Font toolbar at the top of the window: 

To edit the text in a label, double click on the label with the edit tool, or click once to 
select it and then use the Edit Label  button  to edit the text. 

Slowing and Pausing the Flowchart 

To run the flowchart, click the Run button  at the bottom-left of the screen.  Execution 
will begin at all Start symbols and proceed fairly quickly.  Click the Stop button  to stop 
running. 

To adjust the speed that the flowchart runs, drag the speed slider  to the left to slow the 
flowchart down, and to the right to speed it up.  Return the slider to the middle for 
normal speed. 

Use the Pause  button  to pause execution, and then use the Single Step  button  to 
advance the flowchart by one symbol.  If the flowchart doesnõt run when you click on the 
Run button, check that the Pause button isnõt selected. 
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The Lighthouse Mimic 

Either  create a new document, choose the Lighthouse mimic  and 
construct the flowchart to the right. 

Or  load the flowchart created earlier for the Zebra Crossing/All Stop 
mimic and change the mimic to the Lighthouse  by clicking 
on the Select Mimic  button above the status panel. 

Moving Sections of Flowchart  around the Workspace  

1. Select the Edit Tool .  
2. Drag a rectangle around all 5 symbols to select them. 
3. Click and drag any symbol to move the whole group. 

Copying a Section of Flowchart  

1. First select the 5 symbols in the flowchart (the same way as steps 1 and 2 above). 
2. Then there are two ways of copying the symbols: 

Either  hold down the Shift key  and drag any symbol.  The mouse 
cursor will have a little + sign next to it: 

Or  click the Copy button  on the toolbar to copy the selection to the 

clipboard, and then click the Paste  button  to place a copy. 

Parallel Programming  ð More than one Start  

Now that there are two Start symbols  in the flowchart they will both run together, 
simultaneously when you run the flowchart. 

This is parallel programming  and each Start begins a separate programming thread . 

Adjust the Secon d Flowchart to control the Fogh orn  

Currently the second flowchart is an exact copy of the 
first, so letõs make edits so that it will control the 
Fog horn : 

1. Adjust both output symbols. 
2. Adjust the delays.  Experiment with different 

values. 
3. Run the flowchart. 
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Lighthouse with a Switch 

Outputs  are the means the control system has of acting  on the environment.  In the 
Lighthouse mimic there are three outputs: the Lamp , the Fog horn  and the inside Lights . 

Inputs  are sensory devices  the control system uses to detect  and measure  the 
environment.  The Lighthouse mimic has one input, the Sun .  It represents a digital light 
sensor and can be either on or off. 

Using a real light sensor with an Interface  

Turn to the section on interface hardware (page 39) to connect an interface to Flowol 
which is linked to the Lighthouse mimic.  When an interface is connected, the state of the 
inputs is the real-time state of the real light sensor. 

Simulating  the light sensor input  

When no interface hardware is connected, the state of the digital input can be simulated 
in two ways: 

1. Click on the Sun on the mimic window  to toggle the input on 
and off.  

2. Click on the Sun input in the status panel  to toggle the 
input on and off.  

The current state of the input is visible both on the mimic window 
and in the status panel. 

Responding to  the Input in the Flowchart  

The flowchart must respond to the state of the input, therefore a decision symbol  is 
used.  The condition  tests the state of the Input and the flowchart branches  on the 
result.  The condition is only evaluated, and the state of the input is only observed, for the 
fraction of a second when the decision symbol is being run. 

Construct the following flowchart to use the Sun 
input to control the inside lights in the lighthouse. 

Two lines need to be drawn from the decision 
symbol.  Choose the line tool and when you click the 
decision symbol a small popup will ask whether you 
are drawing the YES  or the NO  line. 

After the Lights output 
has been set, the flowchart loops back around to the decision 
symbol to continually re-check the status of the Sun input. 

Insert decision symbols into the other flowcharts so that the 
Lamp and Foghorn is also automatically controlled by the Sun. 

Start

Is Sun off?

Turn Lights on

Turn Lights off

YES

NO
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Lighthouse with Subroutines 

When a section of flowchart needs to be repeated, or reused, it is ideal for 
placement inside a sub routine .  Letõs rebuild part of the lighthouse flowchart 
using a subroutine: 

1. Start with a New document and choose the Lighthouse mimic. 
2. First build a subroutine called Flash : 

a. Drag a Start/Stop symbol 
onto the workspace, but this 
time use it to define a 
subroutine. 

b. Follow on with outputs and delays to flash the Lamp once. 
c. End the subroutine definition with a Stop symbol. 

Calling the Sub routine  from the main flowchart  

For a subroutine to be executed, it needs to be called (invoked) from a main 
flowchart (from a thread which begins with a Start symbol).  

Now that there is a subroutine defined 
on the workspace, the Call Sub symbol 
has become available on the left toolbar.  
Use it to build the main flowchart. 

When the flowchart runs and encounters a Call Sub symbol, the subroutine 
is then run.  After the subroutine is complete (reaches a Stop) execution will 
return back to the Call Sub symbol.  In the above example, the Flash subroutine is 
repeated twice. 

Subroutines can be called from within other subroutines.  This is called nesting  
subroutines. 

Distinct flashing sequence of a lighthouse  

Lighthouses have distinct flashing sequences so that ships can identify which lighthouse 
they can see.  If they can see two or more lighthouses they can triangulate their position. 

Adjust the flowchart to create a distinct flashing sequence. 

Other Mimics 

Flowol 4 is bundled with other mimics that make use of digital inputs and outputs.  Apply 
what youõve learned so far in the tutorial to complete these mimics: 

 
Review the Student Activity 
sheets at the end of this 
document for ideas.

Sub Flash

Turn Lamp on

Delay 1

Turn Lamp off

Delay 1

Stop

Start

Is Sun off?

Sub Flash x 2

Delay 3
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NO

Pelican Crossing Crosswalk 2 Robot Santa 
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Sound and Speech (not available in Linux beta) 

Sound can give extra realism to the control situations.  For example, consider the foghorn 
on the lighthouse, audible warning on level/railroad crossings, or sounds to help the 
visually impaired cope more easily. 

Adding the Sound and Speech Feature to Flowol  

To use Sound and Speech, the feature needs to be first added to your workspace: 

1. Click on the Moreé button at the top-right of the 
window, above the Status Panel.  

2. Choose the Sound and Speech  feature and click OK . 

Once the feature has been added, the Sound symbol is now 
available on the left toolbar.  Incorporate this into your flowchart. 

Play ing  a Sound  file  

Drag a sound symbol onto the workspace, choose Sound in the prompt box and then 
browse to the sound file.  Flowol 4 can play WAV files  which can be recorded by most 
popular sound recording software (not included): 

If the box ôWait for the sound to finish playing before the program continues õ is 
checked, then when run, the flowchart will pause at the Sound symbol until the WAV file 
has played completely.  Otherwise execution will proceed immediately while the sound 
plays in the background. 

For some sample sound files, go to http://www.flowol.com/flowol4/Sounds.aspx 

Relative and Absolute File paths  

A relative path  will be used to reference the sound file if it is located in the same 
directory or subdirectory of the saved flowchart (.flo) file.  Otherwise an absolute path  (a 
full path from the root directory) will be used.  If the flowchart is subsequently saved, 
then the references to the sound files will be updated, using relative paths if possible. 

Note that the flowchart (.flo file) saves a reference to the sound file.  It does not embed a 
copy of the sound file within it.  Therefore, if you modify the sound file (.wav file) on 
disc, then the modified sound file will play in Flowol.  Also, when copying your saved 
flowchart files to a different computer, be sure to also copy the referenced sound files. 

http://www.flowol.com/flowol4/Sounds.aspx

































































































































































