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FLOWOL 4 TUTORIAL

| ntroducti on

This tutorial is organized into sevelapters

Chapter1: Launching Flowo 14
Instructions for downloading, installing and launching Flowol 4.

Chapter2: Rapid Start
A quickoverview dthe Flowol screen and flowchart symbolsischaptes suitable for
users who are experienced with Flowol or athgyigeamiriaaiming software

Chapter 3:  Tutorial

Thischaptas targetddr all usersThe comprehensivéutorial provides a hands
approach to learning Flowwith the mimicstakingthe reader through a series of
problem solving exercises. Each step aisgmtrol program to explore different
elements of control systems. Programming techniques and features of Flowol are
introducedlong the way

Chapter4:  Hardware Interfaces

Find out how to connect your hardware interfaddnis section containsridf
descriptions of all the hardware interfaces that Flowol supfBortse interfaces have
special features and/or limitations which are detailedahapter

Chapter5:  Advanced Features
Learn how to use advanced features such as geamlsn number geradion,
subroutine parameters and advanced thread control.

Chapter6:  Mimic Activities
Sudent activity shesfor each mimic included with the Flowol 4 software.
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Chapteraunching FIl owol 4

Flowallbws students to develop logical reasoning and problem solving talents, deve
programming skills and explore the world of automatic control systems and robots.

Downl oadingsamd | i ng FI|l owol

Flowol 4 is distributed as an internet download for both WindoasdP&pple Mac
computersA beta (test) download for the Linux desktop is also available.

Downloading Flowol 4
1. Navigate tdttp://www.flowol.com/Download.aspx

2. Enter the license key that was delivered wittpyatitase. The license isegf
the formXXXX% XXXX XXXX XXXX XXXX XXXXwhereX 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 yournmainyeu may find it
easier to copy and paste the key into the field. Ctiek on

3. If youhave a mulinachine license, or a whsite license, then you will be given
the opportunity to register your purchase of Flowol 4 at this point. (See section
ONRegistration ~ below for more information)

4. At the top of the page is a link to the-asericense 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 kpyovides the Flowol 4 software tindows PC,
Apple Macor Linux computers (omore than one typé you have a muiti
computer license).

Installing Flowol 4 on a single computer

Follow the instructions oreé download webpage install Flowol 4 onto angjle
computer. On the left you will find the downleagbia.msi  for Windows PQn the
middleFiowol4.dmg  for Apple Ma@nd on the right the betawol4.zip  for Linux.
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Installing onto multiple computers (on a school network)

Below the instructions far single computemn the webpagare the instructions for
installing Flowol 4 onto multiple workstatiargow the instructions on the webpage

carefully ; otherwise you may haveenoter the license key on each complueng
activation

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

Activating Flowol 4

Once Flowol 4 has been insthliewill need to be activate | .

Activation verifies that Flowol 4 is only used on the numlg = :
computers granted in the licen$his only needs to be dor| Z====sms
once.

Enter Flowal Licznze

Activation may prompt you to-eater you license key. If yo
license key was delivered/ou in an-enail, you may find i
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 $etp://www.flowol.com/flowol4/Activation.aspx

Registering Flowol 4

After activation, you have the opportunity to register | feasieryourproduce
purchase of Flowol 4 with Keep I.T. Easy, the developg, -
Flowol.

Only the firsffield is required here, and if you have purch| =
Flowol for use at your school or college, please us| .- )
school/college name here as it will be displayed orl'i"i-"Lw«-www?m
Welcome dialog box.

If you do complete the rest of the information, then our customer stgpaite it to
provide you with yolicense key in case you ever lose it.

To receive ails 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. Kgel.T. Easy wilbnly use your information as you have specified.
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LaunchkIlngwol 4

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

On Apple Mac, launch Flowol 4 by dottiteking on the Flowolapplication bundle.

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

The Welcome dialog
When Flowol is first launched, the Welcome dialog box will be displayesk one of
theoptions to get started

‘Welcome to Flowol 4 &J

* Choose an option below to get started: Licensed to: The School of Keep |.T. Easy

ol 4 \
‘!l?‘: Connect to an Inteface

-

“| Open aflowchar that was saved earier

‘ =\

Use aMimic (anon -screen control system simulatior)

Click on the top button to start a new flowchart with a m#nmimic is an oscreen
pictorialsimulatiorof a control systentlowol 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 staderihe course to work at their own
pace. The results provide differentiation
achievements individually.

e | Connect to an Interface
!lm“ Click the second button to connect to a hardware intefémgol supports a wide
" o 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 reseleantkatace.

_-?\ Open a flowchart file
< 7 Click the last button to load an existing flowchart (.flojrtile.flowchart file contains
) information specifying which mimic and/or interface it uses.

Flowol 4 can load flowcharts that veeeated with Flowol& Flowol 3
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ChapteRa:d Start

New users to
Flowol, please

skip to the
Tutorial on
pagel3

The

F

owol

4 Screen

Below is the Flowol 4 scremmcethe Ferris WhedBig Wheel mimic has been chosen:

New , Open , Save andPrint buttons

Cut , Copy , Paste andDelete buttons

Undo andRedo buttons

Untitled* -

File _ Settings _Edit _Hel,

2 £

(D)

Start

Flowol Ferris Wheel Mimic

Tum Red on,
Yellow on,
Blue on

Delay 1

Drag new .
flowchart M
symbols

from here
Add aLabel T

Select mode %

Add connecting
line between
symbols

The Workspace is where your
flowchart is constructed

Stop

Turn Red off,
Yellow off,
Blue off

TheMimic Window
representation of a control system or robot.

Drag the comesf the mimic window to resize it.

is a two or three dimensional giaph

Move the mouse pointer over the mimic window to reveal the
iconin the top left and click there to toggle the mimic labels.
Then click on inputs/outputs in the mimic to toggle thete.sta

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

Click to connect to an
Interface , use Mimic
or useVariables . Or
clickMo r e #&r more
features.

Jndug

ndino

TheStatus Panel  shows the current
status of all inputs, outputs and variables
in use.

When the flowchart is not rungj dick to
togglethe state of outputs to test their effect.

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

Drag the divider  left
and right to adjust the size of
the Status Panel.

Slow

i

>

a— =1l |

Run/Stop the flowchart, adjust flowch&peed Pause andSingle Step

aq~ ]

Zoom buttons




Output

1 0

Let
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Dragging Flowchant oSymeoMWsr kspace

To construct youflowchart, dag symbols from the lgéiolbar onto the workspace.

When a symbol is placedqranpt
Box opensat the bottom of the
Flowol screen. Eat e Gutput Symbol
Tum Red on
PromptBox es Fed o | (e
Click on the buttons in the promy || .. e
box to complete the instructions ||~ ===
thesymbol.

When the contents of the symbol are correctosglicdn the prompt box to apply the
changes to the flowchart.

Core Symbol s

The left toolbar shows those symbols which can be dragged onto the workspace. To
keep the toolbar clean and unclutterdy,tbe symbols which are currently relevant are
shown An examplef this is with variablest ylou want to assign a value to a variable,

first add the Variables to the Status Panel by clicking®@rbtitéon.

Start/Stop/Sub ~ Symbol

Use thestart symbol  at the beginning of the flowchart progravtultiple Start symbols
can be placed, and their programs will run in parallel.

Use thestop symbol  to end a program. Ose the Stop symbol to end arsutine.

Use thesub symbol  t0 head a subutine. Note that you will need to define subroutines
before they can be called from the main program.

Output  Symbol

Use theoutput symbol  to turn a digital output on or off. Or turn atoroto 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 andischertechnik Robo TX also support encoder motors which can
be programmed to turn a certain arho&@ee thelardware Interfacegction 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 therocessingf 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.

9
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Call Sub routine  Symbol

This symbol will run @b routine . When the subutine is complete (reaches a Stop),
the programwill return to tle call subroutingymbol. Usually sidwtines are called
once, buthis symbol can repeat thersutine a number of time8efore using a call
subroutine symbol, define your subroutine v.-\symbol.

Decision Symbol

Use thebpecision symbol  to branch the flowchart based on a condition. If the
condition is true (ifes) then proceed one way, if falsedif, 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 s 107?).

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

Tool s

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

The Select Tool

When theselect tool IS chosen, clicking on the flowchart will select symbols, lines and
labels.Single items can be selected by clickitigeon. Additional items can be added

or removed from the selection by holdingché control  key on the keyboard and
clicking. Alternativelglick and drag to create a bounding rectangle to select multiple
items.

A selected symbol can be edited with the prbaxpt Edita 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 buttamstut, copy or deletelscted items.

The Line Tool

Use the.ine tool to connect symbols together and define the flow of the program. All
symbols except for stop symbol need a line proceeding from them to tell the
computer whab runnext. Everyecision symbol needs bothvas and avo line.

To add a line, select the line tool from the tool bar. , Thenon the symbol from
which you want the line to flow amawill turn green. If the symbol is a decision
symbol, then a smabgup will appear allowing you to choose whether this should be a
YES or aNo line. Finallyclick on the destination symbol to draw the line. Flowol will
choose an appropriate route for the line around any existing symbols.

10
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Running the Flowchart

» . To run the flowchart, click timen buton  at the bottorreft of the screen. Execution
will begin at all Start symbols and proceed fairly quickly. Cliek ien to stop

running.
ser (1 s TOadjustthe speed that the flowchart runs, dragpéheider  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 therause button to pause execution, and these thesingle Step button to

II N advance the flowchart by one symbol. I f t
the Run button, check that the Pause buttor
Connect. ng to an |l nt erface

Flowol 4 supports a variety of ifdee 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 display FlowGo *x

the Status Panel.
- - Click to Connect

Interfface  Options

i Some interfaces haygationsthat can be set. Click c
the Optionsbutton to view and modify thesations : SESE
2 Input 2
An important optionis theconnecton . This is the 5 3 Input 3
port (Serial, USB or Bluetooth) to which y(&= 4 Input 4
interface is connected. Seleetconnection from the 1 vall  0.0%
dropdown in th®©ptionsdialog. 2 val2  00% [I]v]
Conmecing 1 Output 1
== diktocome  Click on the black connection icon to instruct Flo, 2 Output 2
to make a connection to your interface. 3 e
g 4 Output 4
= Connected Once a connection has been made, the icon |2 s Qutput 5
green. Click again to disconnect fronmtieeface. 6 Output &
Downloading A Motar
- ciktonemicsd  SOME interfaces have an integrated microcont  ° Motar 8

which can run a downloaded Flowol flowchart remotélyhis is the case, the
download button will be present. Click this button to compile and download the
flowchart to the coretted interface.

Inputs
Digital inputs (initially named Inpgtare switches and can be either on or off. Analog
inputs (initially named V@ aresensors which report a numeric reading. When the

11
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interface is disconnected, click onrtpats to toggle their state, and click and drag the
analog value left and right. When the interfaceneated, the statef the inputs on
the interface itsedfe shown

Analog sensors can be of various types, including a light sensor, tempsaatarelse

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

Digitd outputs (initially named Outpitare lights or buzzeasd can be either on or
off. Motors (initially named Motar) can be either off, turning forwards or in reverse.
When the flowchart is not running, click on the outputs to toggle their stdte. Wi
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 areihanlidsk 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 thiticame the input/output

with a suitable name (for exanhyalgieor left whéeel

FI owol Options

See pade/for details on adjusting the workspace size.

See pag@8 for details on adjusting the toolbar icon size, locating 2D mimics from
specific directories and changing the colors used.

12
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Chapt efrut3or i al

A handsn approach to ledloinghging the mimics

FI owol 4 Bundled Mi mics

Flowol 4 is bundled with a series of minfisne 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 drivaghe right).

The set of mimics that are shown is configured by the Country. Sattisgis
automaticallget when yofirst activate Flowol 4 and should match the country in which
you purchased Flowol 4. The country settimpeahanged by openingshet t i ngs b
Opt i onmenu item and selecting your country from the Country dropdown.

Zebra Crossing

Setup a new Flowol workspace with the Zebra Crossing mimic:
1. If necessary, click on th&v Document  button: D
2. Chooseasse a Mimic © ==

3. Then select thexbra Crossing mimic and click OK.

13
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Constructing the Flowchart
1. Drag a Stai$top symbol from the letbolbar onto the workspace.  san
If the symbol outtie is redmove it slightly and tagainn order to

place it in the desired positidn the prompt boxglickstart . v
urn Light on
2. Drag an Output symbol anz==" — zT " ;

position it directlpeneatithe Start E—— —
symbol. Use the prompt box tc
selectum Lighton . Click OK.

3. Drag a Delay symbol and positifz=———
it bereath. Use the prompt boxt  * / um L'Q““’”;
selecbelay5 . Click OK. S Be

Delay 5

4. Drag another Output symbol and position it beneath. Usé thew )
prompts to seleatim Lightoff . Click OK.

5. Drag a Start/Stop symbol and position it last. In the prompt boxsaplick

6. If when dragging the symbols onto the workspace they were dfopped c
enough to the symbol abow, line will have automaticallybeen drawn
connecting the two symbols. When this hapiieneutline of the symbol will
turn orange. Otherwise, the lingsleaexplicitly added using the Line Tool:

a. Click on theine Tool .
_} b. Then click on thetat Symbol. It will highlight green.
c. Then click on the symbol beneattuity Lighton , to draw the line.
d. Continue clicking on them andio symbols to complete thest of the
lines to match the flowchart shown above.

’ Running the Flowchart
Click on the Run button at the bottéeft to run this short flowchallotice the lights

illuminate in the mimic and the state ofifae output is shown in the Status Panel.

Untitied" - Flawol

e
—
-

@\s':;k‘“" -

'El 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 flename and click Save.

14
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Removing a Mistake
Symbols or lines placed incorrectly easteteted:

1. Select theditTool on the leftoolbar.

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 theelete b utton 0N the top toolbar to delete the selection.

X

Using Undo and Redo
f’ Click on theundo 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 theoekspc®, or

the last time a flowchart was loaded.

Y If you press the Undo button too many times, presedbieutton  to redo the action
g that was just undone.

Changing a Symbol
L estchii@ange the delay aur zebra crossing to 2 seconds, insteagbobads:

[} 1. Select thedit Tool .
2. Click on the Delay symbol in the flowchart to select it.
3. In the prompt box click on theto clear the number and clickzonThen click
on OK.

Inserting an additional Symbol
To insera second delay symbol just before the Stop: iTum Light off ;
1. Click and drag a delay symbol from the left toolbar ont
workspace, and drop just above the Stop symbol whe N
outline of the new delay symbol is an orange rectangle. +
2. Placing a symbol when the outlirerasige will insert the ne Stop
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 ) Start
Currently the flowchart just runs through once. But if we deletegE>
Stop symbol and connect, the second Delay back to the first Outpu

symbolas shownye will have a flowchart that continues for ever: iT”m u;m . /
[k 1. Select theditTool on the leftoolbar.

2. Clickon the Stop symbol.

3. Click on thepelete buton ~ on the top toolbar to remove the
Stop symbol.

_> 4. Click on theinetool on the leftoolbar.

Delay 2

5. Click on the second Delay symbol (turning it green). 3
6. Then click on the top Output symbol to draw the line bacKTt‘tT“g““’“;
the top.

Run the flowchart and see the light continue to flash. i
Stop the flowchart with thsep button . . belay2  [—

© N

15
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CrossingMPai ccol

Whil e keeping the current flashing |ight
Patrol:

1. Click on theselectMimic ~ button above the Status Panel. = X
2. Choose therossing Patrol  Mimic and click on OK.

Now the Zebra Crossing Mimic has be@taced by the Crossing Patrol, the output
used in the flowchart now refershteTop Light .

Controling  both Outputs
Adjust the flowchart to flash the two out@itsrnatelpy editing each output symbol:

1. Select the Edit Tool.

Ech the Output Symbel

Tum Top Light on, Bottom Light off oK (==

2. Select the first Output symbol and modify i W o

read Tum Top Light on, Bottom Light off
Click OK.

3. Select the second Output syindad modify it to reatlum Top Light off,
Bottom Lighton . Click OK.

4. Run the flowchart and observe thattivo lights flash alterngtel

File Settings Edit Help

|5 ot 22X Y

Flowol Crossing Patrol Mimic x ks e XY More

Crossing Patrol %

M= 2
£ g Bottom Light
i
2

ndino

Tum Top Light
on, Bottom
Light off

Tum Top Light
off, Bottom
Light on

\7~O0EE0

< ] D
Slow o} st | QQ 0% v
B i ]

16

f



SR

United Kingdom
users pleasturn
to page20for the
Double Traffic
Lights mimic.

FLOWOL 4 TUTORIAL

Al

| Stop

Setup a new Flowol workspace with the All Stop mimic:

1.
2.

3.

If necessary, click on th&v bocument  button: [
ChoosaJse aMimic © .

Then select th@ stop mimic and click OK.

Constructing the Flowchart

1.

—

Drag a StaéfStop symbol from the letbolbar onto the workspacm
If the symbol outline is remhove it slightly and try again in orde
place it in the desired positidn.the prompt box, clickart .

2
tthe Output Symbol Turn Light on
i Tum Light on ok ][ Cores

o | ‘

Drag an Output symbol an;
position it directly beneath the St
symbol. Use the prompt box
selectrum Lighton . Click OK.

Delay 5

Drag a Delay symbol and positi{z=== — v
it beneath. Use the prompt box I iTurn Light off ;
selecbelay5 . Click OK. AR

v

Drag another Output symbol apdsition it beneath. Use t sop
prompts to selectim Lightoff . Click OK.

Drag a Start/Stop symbol and position it last. In the prompt bosaplick

If when dragging the symbols onto the workspace they were ditopped c
enough to the symbol aboweline will have automaticallyoeen 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:
Click on the.ine Tool .

Then click on thetart  Symbol.It will highlight green.

Then click on the symbol beneathuit,Lighton , to draw the line.

Continue clicking on them andto symbols to complete the rest of the
lines to match the flowchart shown above.

coop
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Running the Flowchart
Click on the Run buttoat the bottonrfeft to run this short flowchart. Notice the lights

illuminate in the mimic and the state ofigae output is shown in the Status Panel.

; Untited" - Flows! 4~ Copyrght Keep LT £a2
File s E

T

e

_a_]-

Saving the Flowchart

If the flowchart is still running, first click on the Stop button to stdlowahart. 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.
2.

3.

Select thedit Tool 0N the leftoolbar.
Click on the incorrect symbol or line to sélecelected symbols or lines turn
blue. (To skip step 1, click directly on the symbol or line with the right mouse

button).

Then click on theelete button

Using Undo and Redo

Click on theundo button

on the top toolbar to delete the selection.

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, presedbieutto n to redo the action

that was just undone.

Changing a Symbol

Let 6s

1
2.
3

change

. Select thedit Tool .

t

he

del

ay

on

o u

Click on the Delay symbol in the flowchart to select it.

In the prompt box click on theto clear the number and clickzonThen click

. on OK.

r

stop
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Inserting an additional Symbol
To insert a second delay symbol just before the Stop: Tum Light off
1. Click and drag a delay symbol from the left toolbar ont

workspace, and drop just above the Stop symbol tindne N
outline of the new delay symbol is an orange rectangle. v
2. Placing a symbol when the outline is orange will insert t Stop

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 makhis also a delay of 2 seconds.

To make the Light flash forever (An Infinite Loop) ( Start )

Currently the flowchart just runs through once. But if wée dak
Stop symbol and conngtite second Delay back to the first Output |
symbolas shownye will havaflowchart that continues &rer: iT”m Lorton /
[} 1. Select theditTool on the leftoolbar. ’
2. Click on the Stop symbol.
3. Click on thepelete buton ~ on the top toolbar to remove thé
Stop symbol.

_} 4. Click on theinetool 0n the leftoolbar.

Delay 2

5. Click on the second Delay syn{bahing it green). *
6. Then click on the top Output symbol to draw the line bacKTttT“g““’“;

the top.

7. Run the flowchart and see the light continue to flash. ;
8. Stop the flowchart with tiep button . . belay2  [—

cagmw. Cr o0s s wMil ki ¢

While keeping the currefitl ashi ng | i ght fl owchart,
Crosswalk:

1. Click on theselect Mimic  button above the Status Panel. _ .

2. Choose therosswak Mimic and click on OK. L= B

e

Now the All Stop Mimic has been replaced by the Crgstwealktput usedin the
flowchart now refers to theft Light .

Controlling bath Outputs
Adjust the flowchart to flash the two outlitsrnatelipy editing each output symbol:
1. Select the Edit Tool.
2. Select the first Output symbol and modify it to___
readTum Left Lighton, Right Ligh toff . CliCk | S mmmimen oo =) L)
OK Agn Lz [
3. Select the second Output symbol and mod
to readTum Left Light off,  Right Light on .
Click OK.
4. Run the flowchart and observe that the two lightsfteshately.
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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&v Document  button: D

2. Choose@useaMimic : | == 4

3. Then select either theyge Lights ~ (UK) OF Intersection Lights (US) mimic.

Showing Label s on the Mimic
When the mouse pointer hovers over the mimic windoy Flowol Bridge Lights Mimic

icon appears in the tdgft corner. Click this icon to sh Show

input/output lbels on the mimic window. Click the i
again to hide the labels:

[

Testingthe  Outputsby  Clicking on the Mimic

In order to test the appearance of the outputs, cliekatiight directly on the mimic
window Thestate can also be toggled bkinlion the outputs in the stajpsnel.

r = B r P B
Flowol Bridge Lights Mimic & Flowol Intersection Lights Mimic &

== 1Red [ 2Red
1Yellow | 2Yellow

1Green 2Green |

2Green

oyt

0o |
> L=
»

Construct  andRun the F lowchart Start )

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 Jast 1red on o Delay7
few pages of thtsitorial. Click on therun button at
the bottorleft to run this short flowchart. .

_ . Delay 7 ot dvellowon
Single Traffic Light Sequence '

The flowchart to the right is not quite correct for
eitherthe UK or UStraffic light sequense Use the /. ..on -
Edittool  t0 Select the symbols t@ke the correction,/ on 1redof

Turn 2
Delay 3 1Yellow off
Turn 1Green
on, 1Yellow off

20
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Both Setsof Traffic Lights
The final step is to develop the flowchart to control both sets of traffistights they
provide a safe control of traffic.

First, edit each of the output symbols to add contimandgor the secod set of
traffic lights.

This resuftin 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 bedasthér directiorwould move to
yellow/ambeand then green

Editing Output Symbols

The Output symbol prompt bosnableshe
setting of multiple outputs in the same sym — —
Click on theon andoff buttons todetermine ||| ... s

["Edit the Output Symbel
|Tum 1Green off, 1Yellow on, 2Yellow off,

which outputs are controlledTo remove an||| of | on
output from the symbol all together, click on| | == Z_
orangeon/ off button. The buttonwggle. 2Red off

Tooltips

When an output symbol is controlling 3 or more outputs, theadgxte truncated if it
doesnot fit in the symbolWhenthis is the case, apou move the mouse pointer over
thesymbol, a tooltip will appear showing the full text.

Hi ding and Showing the Mimic Wi ndo

Click on the close icon of the Mimic window to hide it. A mimic icon will theniappear

the Mimic area of the Status Panel. Click on this icon to show the mimic window again.

Flowol Bridge Lights Mimic ’ Y ‘[ !: @xy More...
A

: |11y Bridge Lights -~
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Zoomi nlwe FIl owchart View

As the sequence of symbols gets longer it quickly fills the screen. The sarolbéars
used to scroll the workspace to view tkegast part of a large flowchart.

Also use the zoom tool to adjust the scale that the work-z-~~
is displayed on the screen. The zoom buttons can be @25 Q 100% v
in the bottoraright 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.

T Addi ng Ltadbetlhse Fl owchart

The Text Tool IS used to add a label to the flowchart. Clicld@gdthe7 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 symbolsassmgithe %

To select and move multiple labels and symbols at once, choose the Edit Tool,
andthen drag a bounding rectangle around a group of items to select them all. Then click
and drag the group to a new location.

When sel ect e,kbize ahdhstgle darabe adjustesi using thet buttons on the
Font toolbar at the top dfi¢ window:

Arial -] 15 - B [ u ]

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 thdt Label T2 button to edit the text.

Sl owing and Pausing the Flowchart

’ . To run the flowchart, click thran button  at the bottordeft of the screen. Execution
will begin at all Start symbols and proceed fairly quickly. Céiclk then to stop
running.

To adjust the speed that the flowchart runs, dragetheiider to the left to slowhie

Slow Fast
: flowchart down, and to the right to speed it up. Return the slider to the middle for
normal speed.
Use thepause button tO pause execution, and then usesity@ Step  button tO
II >| advance the flowchartby onesymbdl. t he f |l owchart d

oesnot r
Run button, check that the Pause butto i
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The Lightvhouce

Either Create a new documgenhoose the.ighthouse mimic and /n Lamm?
constructhe flowchart to the right.

or load the flowchart createdrlier for the Zebra CrossiAd)/ Stop
mimic and change the mimic touigehouse by clickng

Delay 2

on theselect Mimic ~ button above the status panel.  ® | X
- & A, v
Moving Sections of Flowchart around the Workspace f Turn Lamp off
1. Select thedit Tool .
2. Drag a rectangle around all 5 symbols to select them.
3. Click and drag any symbol to move the whole group. Delay2 | —
Copying a Section of Flowchart

1. First select the 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 theshitkey and drag any symbol. The mou.[%e
cursor will have a little + sign next to it:

or click thecopy button &} on the toolbar to copy the selection to the
clipboard, and then click thate button®E to place a copy.

Parallel Programming 0 More than one Start
Now that there are twstart symbols  in the flowchart they will both run ttger,
simultaneously when you run the flowchart.

This isparallel programming and each Start begins a sepatgt@nming thread

Adjustthe Secon  d Flowchart to control the Fogh om
Currently the second flowchartis an eamt of the " san ) ( san )
first, so |l etds make &edjiits so|that [
Fog horn : v v
1. Adjust both output symbols. |/:Tum Lamp on odum
2. Adjust the delays. Experiment with differ ’
values.

3. Run the flowchart.

Delay 2 Delay 1

Tumn

Turn Lamp off Foghorn off

Delay 2 — Delay 3 —
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Li ght house with a Switch

ouputs are the means the control system hasifef on the environment. In the
Lighthouse mimic there are three outputsatie, therog horn and the insidaghts .

Inputs ~ are sensory devices the control system uses d@ect and measure the
environment. The Lighthouse mimic has one inpidyrithelt 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 @8g® connect an interface to Flowol

which is linked to the Lighthouse mimic. When an interface is connected, the state of the
inputs is the redime 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@mic window  to toggle the input or L\,
and off.

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

1

Sun [

Lamp

ndng

Foghorn

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

)] ][] X

Respondingto  the Input in the Flowchart
The flowchart must respond to the state of the inpugfdin@radecision symbol IS

used. Theondiion tests the state of the Input and the flowdhaithes on the
result. The condition is only evaluated, and the state of the input is only oluseheed
fraction of a second when the decision symbol istbeing

Constrat the following flowchart to use the Su
input to control the inside lights in the lighthouse. I@

Two lines need to be drawn from the decision
symbol. Choose the line tool and when you clicktt
decision symbol a small popup will ask whethe
are drawing thees or theno line.

SO After the Lights output
has been set, the flowchart loops back aroutie tdecision

i symbol to continually-gheck the status of the Sun input.

YES

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

Li glhdause witbauSBubes

When a ection of flowchart needs to be repeated, or reused, it is idgalfor-
placement insidesé routine . L et 8 s r e b ughthodse foowahart o the |
using a subutine:
1. Start with a New document and choose the Lighthouse mimic.
2. First build a subutine cafidriash :
a. Drag a Start/Stop symbc:====
onto the workspace, but th =
time se it to define g===-

Delay 1

i

Delay 1

subroutine
b. Follow on with outputs and delays to flash the Lamp once. I
c. End the sutputinedefinition with a Stop symbol. s )

Calingthe Sub  routine  from the main flowchart
For a subroutin® be executed, it needs to be clwdkedfrom a main  ser )

flowchart (from a thread which begins with a Start symbol).

Now that there is a suitine defined =« —— Is sunoff? >
on the workspace, the Call Sub sy g —
hasbecome available on the left tool o sub Flash x2
Use it to build the main flowchart. 1 I
When the flowchartins ancencounters a Call Sub symbol, the subroutine™™?

is then run.After the subroutinesicomplete (reaches a Se@cution will
return backto the Call Subymbol. In the above example, the Flash subroutine is
repeated twice.

Subroutines can be called from within other subroutines. This isnesadled
subroutines

Distinct flashing sequence of a lighthouse
Lighthouses have distinct flagh#®equences 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.

Ot héMn mi cs
Flowol 4 is bundled with other minticatmake use of digital inputs and outputs. Apply

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

Pelican Crossit Crosswalk 2
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Sounadnd Spdgewht available i n Linux

Sound can give extra realism to the control situations. For example, consider the foghorn
on the lighthouse, abBk warning on level/railroad crossings, or sounds to help the
visually impairecbpe 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:

=NRCN X

1. Click on themo r e dutton at the topight of the
window above the Status Panel.

2. Choose theound and Speech  feature and cliabk. = B
2 xy i

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

Play ing aSound file

Drag a sound symbol onto the workspeltepse Sound in the prompt box and then
browse to the sound filé&zlowol 4 can playav files which can be recorded by most
popular sound recording softwanat {ncluded):

| f t hwveit forlth® s6und 6 finish playing before the program continues 6 1 s
checked, then when run, the flowchart will pause at the Sound symbol until the WAV file
has played completel@@therwiseexecution will proceed immediatelylemine sound

playsn the background

For some sample sound files, dattia//www.flowol.com/flowol4/Sounds.aspx

Relative and Absolute File paths

A relative path ~ Will be usedo reference the sound fifeit is located in the same
directory or subdirectory of teavedlowchart (.flo) file Otherwise ambsolute path (@
full path from the root directory) will be used. If therdbartis subsequently sayved
then theeferencet® the sound files will be updated, using relative paths if possible.

Note that he flowchart (.flo file) saves a reference to the sound file. It does na embed
copy ofthe sound file within it. Therefpieyou 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.
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