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System Requirements
1 Apple Mac computer with either Intel or PowerPC G4 or G5 processors
1 Mac OS X 10.5 (Leopard) or 10.4 (Tiger)
1 62MB of Hard Disk space
1 512MB of memory

1 Internetconnection for download and activation of the software
Note:The mi mics in the FIl owol 3 package wil|l al so be
new F3D mimics which have 3D animations. The speed of the animation will depend on thesgraphic
capability of your computer.

Installing Flowol
To install Flowol, follow the instructions on the webpage where the Flowol program was downloaded. To see these
instructions again, navigate ltp://www.flowol.com/download.aspand enter your license key.
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Getting Started

Usually the Flowol3 program has been installed into the /Applications folder. To start Flowol,
navigate to the /Applications folder using Finder and dceuld& on Flowol3.

\ 4

Configuring Flowol

Flowol can operate with or withoutannt er f ace attached. Il f the ONoO
Flowol will automatically be in simulation mode with the maximum number of inputs and

outputs available. If an Interface has been selected from the list then Flowol can operate either:

1 Withoutthe interface connecte ™ open (in simulation mode), so that the correct
number of outputs, inputs and commands are available for that interface.

1 Or: with the interface connecte” . closed (interface in operation).

The following interfacesare supported:

Data Harvest:FlowGo [USB]

FischertechnikRobo [USB]

Deltronics:  Control and Data Capture Interface [USB]
Commotion: Commotion CoCo [USB]

PICAXE

FlowIC

Brainy-USB

Other interfaces may be added in the future andablaifor download from theveksite.
http://www.flowol.com/flowol3/interfaceaspx

( Page 4 ; :! © Keep |.T. Easy 2009 ! »( Flowol )



http://www.flowol.com/flowol3/interfaces.aspx

( Flowol ; :I Primary/Secondary =@

Setting up Flowol for your Interface:
T Open the Settings méntoaonpesnet dbet 6€hoobsef &

® Flowol3 File Elm Edit Help

®00 Interfaces...

Choose Interface

) E Available Interfaces:

— Brainy-USB

Commaotion Coco 3 or Deltronics Box
Fischertechnik Robo Interface
FlowGo

FlowlC

PICAXE

No Interface

{ cancel ) E—OK—'3

Select your interface from the list showimoose OK.
Some interfaces have additional settings which will then be shown.
The program should now detect the interface if it is connected to the computer. The

il
il
il

[connecting plug iconvill flash and close [interface in operation]. To work in
simulation mode, click on the icon to open the connection.

Note: Some interfaces have restrictions on the number of inputs, outputs and motors available,
which will not always match the labelsbnh e mi mi ¢ s . When the ONo 1In
selected, Flowol will have the maximum number of inputs and outputs available but will only

work in simulation mode.

Mimic Options: Some 3D mimicéave additional options which can be set with the
/==j Mmimic options button on the toolbar. The chosen setting will be saved by Flowol in the
flo file with the flowchart.
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The Tutorial

Introduction

This tutorial introduces Flowol software and the flowchart method of creating a control program.
It is a handsonapproach which puts the reader through a series of problem solving exercises.
Each exercise uses a control program to explore different elements of control, starting with
simple ideas and progressing to more complex examples. The features of Flowtbdreed
gradually at each stage.

Using the Tutorial

[This tutorialwill be installedwith the softwares 0 it can be accessed from

Pages 7 to 20 are an appropriate introduction for all students. Since the examples are
progressive, you can decide how far your students shoul@&goch theme in the tutorial gives
direction to possible solutionand several of the pages can also bé aseworksheets. Ideas
should be transferred from one section to another and extended to provide a complete solution.

l't might also be useful to refer to the Stude
to support parts of the Flowolttrial. The controllable tasks are progressive, similar to those in

the tutorial, but focus more on the problem solving aspects of the examples rather than acquiring

the skills to use the software.

Extra mimic packs are available, check http://www.flowoim for details.

Why Flowol?

Flowol is normally set to operate in simulation mode. This allows all students on a computer to
actively create, test and refine their control solutions. The mimics are controllable pictures
which respond in a realistic waynd the visual activity of the flowchart allows the logic to be
easily followed and amended.

When models are connected and operated through a control interface, the mimics still respond.
Readings from analogue sensors can also be logged and used tbes@mi® The computer
screen then also becomes an important monitoring tool. Industrial processes, security systems
etc are often monitored in a similar way.

Copyright: all rights reserved. This tutorial may be copied for use within the premisdb®f
licensee on the condition that it is not loaned or sold.

Keep I.T. Easy acknowledge that there may be error or omission in this publication for which
responsibility cannot be assumed. No liability will be accepted for loss or damage resulting from
the use of information contained in this tutorial or from uses as described.
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Flowol Control and Data Logging

ann Untitled* - Flowol 3

The Screen: DIREls)| %)) sl )

v

The Workspace
The Flowol workspace is the area of screen
available to build the flowchart program.
This initially has a size of pages capable

of holding 220 symbols, but these
dimensions can be changed.

Electric Fire

The Toolbar

i) Click on a Tool/symbol to select it.

i) Click again on the workspace to
position it.

iii) A prompt box will appear at the
bottom of the window. It contains
all the items that can be entered into
that symbol.

[ 4
Inputs: 1 2 3 4 5 6 7 & Vals:[{iEaN ENGN ENGN ENGN Output:
Running Speed: ;@;

[ x=mv|v@=omamo)x

000 Flowol Big Wheel Mimic

e

Bl <«— Mimics

| These are controllable pictures which
allow the programs to be developed anc
tested in O0Simulat
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The Tools / Symbo$

Erase/Delete

TheErase Toolwill highlight and become active when part of the
flowchart has been selected for editing.

Start/Stop/Sub  Use theStart symbol at the beginning of the flowchart program.

:) Use theStop symbol at the end of a subroutine, and at the end of a pro
which is not recursive (repeating).

Use theSub symbol to head a subroutine. ({fdosubroutines should be
defined before the main program).
Use the prompts to make your selection.

Output Use theOutput symbol to turn on or turn off an output or a motor.
D Use the prompt® make the selection. (Note: all the outputs or all the
motors can be turned on or off within one symbol).
Process Use theprocesssymbol to put in a delay. (e.g. how long the output neec
be switched on for).
This is also used to call up a subroutine, or to set up a variable. Use tl

prompts to make your selection.

Decision Use theDecisions y mbol t o decide i1 f o&6Yes
For example,tican beused to check for feedback from an input signal si
as: is the switch qgror is the temperature value mohan, less than or
equal to ® This symbol can also be used to check the values of a varie
Use the prompts to make your selection.

Text Click on theText Tool to add a title, or comments on the flowchart. Clic

on the workspace to position the text window. Type in the text window
I appears on the workspace. Edit the text with the font toolbar at the toy
the screen

Edit Click on theEdit Tool (or use right mouse button) when you need to
highlight symbols, lines, labels or section of flowchart. They can then |
erased, changed or moved.

— Use theline Tool to link the symbls together to create the flowchart.
Where a decision symbol has been used, then both a YES and a NO |
have to be used. [The Yes/No selection box appears when you first cli
the decision symbol]. e.g. If switch is pressed (Y-a&) something.

If switch is not pressed (Neygo back and check again.

- B ‘ Start / Stop button to run or stop the program.

Interface connection E.g. if configured for an interface you can switch
= - between simulation mode and interface operation mode.

Note:a Remotedtool will become avadblewhen supported by the

interface
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Mimic An All -Stop road intersection
6All Stopbod
Resource Skil: To connect three of the

6V bulb connected to Output 1 control program to turn output 1 on for 5 seconds, then tuff it

Program:
1 SelecttheStats y mb o |  6Ocliok aghiion thenvdrkspace to position
and fix the gray image of the symbol. Use the prompts to s&fardt ( Start )
2 Select arOutput symboli position it ,'Lm B
under the Start symbol. Use the pror . || o= ; Tum
to SelectTurn Output 1 on, — Output 1 on
click on OK.
3 Select aProcesssymboli position W [beiys [ |

. Dy [5 seeon ds Delay 5
it under the Output symbol. Use the s | .. (5)c

prompts to seleddelay 5Click OK. Le |+ I

BEAE

4  Select theDutput symboli position it under the symbol above. Use the f Out;jt"‘l i /.
prompts to selecturn Output 1 off. Click OK.

5 Select &Stop symboli position it under the symbol above. Use the prompt @
to selectStop. %

6 Select theLine tool to link the symbols
i) Click om tstyemb®St gritt will high
i) Click on the symbol beneath it. (The line will be drawn).
iii) Click on the second symbol again. (This is the start of the next line
iv) Click on the third symbol etc and continue until the flowchart is
complete.

To run this short program, click on the symbol in the toolbar. To stop the program click

onthe M symbol[note: inthis exampletimay stop automatically at the end of the

Flowol Mimics:

Big Wheel
Mobile
Light House
Bridge Lights

= Zebra Crossing

S S Allstop
Intersection Lights
y  Crosswalk
Crosswalk 2
Railroad Crossing
Auto Rambler
Greenhouse
School Bus

To open up the mimic click on the mimi
icon on t he Alstoph Ba r -~
show the labels, click on the label icon.

To test the action of the mimic click on the
light on the mimic to turn it on, click again to
turn it off. RUN your program again

To save a program:open the File menu, then
click on Save As... give your program a
filename [e.g. Oalls
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Changing and Adding Instructions.

Mimic )

6All Stopb and Skill:  To modify a flowchart

Resources |) Remove u_nwanted_ syr_nbols

6V bulb connected to outputs 1 & i) Changing information in the symbols
iii) Inserting extra symbols in a sequenct
iv) Have multiple outputs in a symbol
Moving the prompt box

Removing a mistake:

Symbols or lines ithe wrong place can be removed.
Select theedit tool (Hand). Note: the right mouse button is an edit Shatt instead of

clicking on OHand?®d
@ Click on the incorrect line or symbol to highlight it, and then click#®nat the top of

the toolbar. ( st ) san )(  ser )

Changing Information e.g. delay time

1 Select the edit tool (Hand) . . .

2 CI | C k on t h e é D‘ OutpL:Jt":L on OutleJJt";L on OutleJJtrrl on
flowchart, to highlight it. Chance dola

3 Cl i ck otmepronpbboo n  —
number pad and change it to 2. Ot Delay 2 Delay 2 Delay 2

Inserting Additional Symbol:

1 Selectanotter pocess ooyl [/ /i ] /o]
symbol from the toolbar. P P °

2 Place the orange image on the line Insert extra process
above the Stop symbol. The chart - NV
will automatically redraw itself. @ ’

3 Use the promptd))( to prOdUCE: Erase this stop & draw new line
Delay 2, OK

( Stop ) ( Stop )

To make the 6A| | s FCrE——————%8%0¢w

(recursive):

1 Select Edit tool, click on the Stop o Q0 3Sk, v :

5 < > -

symbol and erase it withS tool. . . O4S

2 Now draw a line from the second ot 2[R
Delay to the process symbol at the
top which turns output 1 on.

Run and Save this new prograni .

Now | oad t hée mi@mwdoc
modi fy your déall si
outputs below] so that the lights (outputs
& 2) flash alternatively.

Run and Save yourprogram i

Multiple outputs can be triggered in the same output box by simply selecting as many a
wish in the prompt box.

I [Turn Gutput 2 on 1 off [ ok | cacd |

1 Output | O On -
Cukput Off I On

Ji.Turm Qutput ©

Turn Mator
Sound
Speak

(__Page1o ) »| ©Keep.T. Easy 2009 | »( Flowol )
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Mimic

6l ntersect

Resources

Output 3i 6V bulb
Output 2i 6V bulb
Output 1- 6V bulb

Etc.

1 Labeling the Flowchart:

aprw NP

Select thélext Tool, p
Rewrite the label in the text window.

Edit the font by using the Font toolba/#
Labels can benoved in a similar way to that of the symbaiiidk onceon the label].
To edit the text in the labedouble clickon the labebr click once on the label to highlight it,

:I Primary/Secondary

Traffic Lights

osition

Skill:  Putting Text on the flowchart
Simulations with monitoil oolbars.
Editing the information in a symbol.
Printing the flowchart.

and cl i

ck the o6Label

Text edit icon

Sl 7 e

and then click on the Text edit icon.

Simulation without a mimic.
Flowol has monitor toolbars at the bottom of the workspace.

These monitor bars show the state of the inputs and outputs.

| [pats: |T|?|?|T|?|?|T|?| J Wals: 1| 0 §| 1] §| 0 ﬂ| 1] |

JDutputs:lTE.lTFl?F|?| J kM otors: FFEW|

When the program is in simulation modee input can be clicked on to simulate the input changir

Traffic Lights:

Let Output 1 be green, Output 2mber and Output 3red and build up the flowchart shown below

To Edit the instructionsin a symbol re-select
the symbol on thevorkspace [highlight blue] to

re-open its prompt box

Note: If the symbol is already selected but the
prompt box is not open, then you need to click ¢
the workspace first; and then click on the symbc

again.

Click on the options in the prompt box to make 1
changes. E.g.to change an On to an Off, just ¢
on the Off [they will toggle]. To remove the On
altogether just click on it agairNote: When
starting a new columalways work downwards.

Run the program. Note: the light sequence is ni
quite rght. Make the correction arséve your

program .

To print theflowchart,

===

| & click on

the printer icon on the top toolbar. [See details
about the full printing options on page 25].

( Start )

Traffic Lights

<

Turn

Output 3 on

Delay 7

Delay 7

Turn Output
2 on 1 off

-~

Turn Output
2 on 3 off 4

Delay 3

Turn Output
1 on 2 off

( Flowol ;
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Mimic Double Set of Traffic Lights
6l ntersection 1
Resources Skill:
Outputs (1 to 6) 6V bulbs i) Changingthe scale of the flowchart
i) Undo and Redo
: S [\ Click on the mimic to test its function.
Testing the Outputs on the Mimics: V)) Slowing down the flowchart

Display ol ntersecti 0 pprmmym
the labels== . e~

If you carefullyclick on each of the lightsn
the mimic, you will make them turn on; click
on them again to turn them off. Also observe
the output monitor bar. Nowlick on the

outputs on the monitdsarto see the effect on k
the mimic.

Run the Traffic Lghts program and check it
out on the mimic. Change/edit the delays un
you have the best result.

Undo and Redocan be used to step back and then forwa
again through the stages of creating the flowchart.

Re-scaling [Zoom] the flowchart. When the flowchart becomes too large to be
seen in one frame, use zoom to observe more symbols on the monitor screen.
is a useful, readable size

Double Se of Traffic Lights

This can be done by either constructing another flowchart for the second set of lights, or by
modifying the sequence for the single set of lights. [e.g. insert extra symbols or edit some ¢
symbols already there]. Run the programa observe the effect on the mimic so your progran
can be checked and refine8aveyour new program.

Reducing the Speed of the Flowchart or Stepping Through the Prograris useful when
demorstrating or checking for errars

Make the speed adjustment by moving the Running Speed sli  <— Sjow-Fast—»
at the bottorreft of the mairwindow. ‘ [ J_

To step through theprogram, first pause the flowchart wlicking on the pause button (under the
stop button) and then step from one symbol to the next using the step button (under the paus
button)
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The Lighthouse

Mimic Skill:  To use multiple flowcharts:
Light House i) Move sections of flowchart.

i) Copy a flowchart.
Resources iii) Changing the color of the flowchart.
Output 2- buzzer iv) Controlling a model through a control box.
Outputs 1 & 3 6V bulbs

Open the Light House mimic,4eo0 a d tohppdogéam fromghe earlier example,
andrun it to observe the effect on the mimic. Stop the program again.

Try moving Sections of flowchart: (individual symbols or groups of symbols)

1 Select the edit tool (hand).

2 Click on the symbol in the flowcharm e moved and it will highlight.

3 Use the left mouse button to drag the symbol and then release.

4 To highlight a group of symbols, drag a box around the group. (Click left
mouse button at one corner of the group, drag a box across them and rel

5 Selectany one of the highlighted symbols to drag the group.

6 Move the group back or use Undo.

Controlling the Foborn on the lighthouse Main Light ey

COPY I ot ottt Com D s D
Select edit tool and highlight the
flowchart by dragging a box around it. Output 1 t0 2

(explained above).
Turn Turn
i) Hold the Shift key and drag one of the @”j @tzj

highlighted symbols to drag a copy of
the flowchart to one side, release mou
button. Delay 2 Delay 1

i) OR: use theCopy and Past.# B 8| 4 4

icons See details afut, Copy and
Pasteonpage 17. i Tum / i Tum /
Output 1 off Output 2 off

The outputs in the second flowchart now nee
to be redefined as Output 2.

Delay 2 E— Delay 3 —

It may also be advisable to change the delay:
Delay 1 when buzzer Change the Delays
6ofShvet. he Ol i ght housec¢

Connecting to aninterface and controlling a modet
If Flowol is configured for an interface [see p.5] and your control box is connected to the
computer, you can switch from simulation mode to interface mode by closing the plug conne

icon on the toolbar e." " to = or vice versa to return to simulatiomde.
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Lighthouse with a switch

Mimic

Light House SKkill:
Resources

Output 3i 6V bulb
Output 21 Buzzer
Output 11 6V bulb
Input 17 switch or LDR

Using an Input (Decision) symbol.

Usingan input switch to control the interior light in the lighthouse:
An input is observed by@ecision symbol When the program is running the decision
instruction 01 osekond@o seedfthe iaputfisrtOacrOff. on of a

The diagrams below show the steps needed to build the procedure for the interior light progr

Create and position these four symbols. When you click on the decision symbol to draw the
line it will highlight the symbol [green] and open a window for you to decide if this first line is
be aYES or NO line. Make your decision (e.§yES) and then click on the destination symbol [Tu
Output 3 on]. When you highlight the decision symbol for the secoadthe program will
already know it is for th&lO line. Click on the destination symbol [Turn Output 3 off]. Add the
extra lines to complete the flowchart. Write some labelsR8avethe program.

The inside light

Is Input 1 off @
hO ES

Turm Turn Turm Turn
Output 3 on Output 2 on Output 3 on Output 3 on
Turn Turn Turn Turn
Output 3 off Output 3 off Output 3 off Output 3 off

' ' i [Exflowol Mimic
Using a light sensor as the switch. £, Flowol M =
A light sensor is On when is light and Off
when it is dark.
in 1

Runthed | i ght houseltkognr o
the Moon/Sur{input 1)on the mimic This Lt
will simulate the effect of changing the ligh ‘ A

sensor. Wy |
Now insert decision symbols to the other é’ ‘

flowcharts so that the main light and foghot ’3( { :“'ﬁ .

are also controlled automatically bye i) ?

daylight. N

Test your program and re-save it.
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Lighthouse with Subroutines and Sound

Subroutines SKkill: Using Subroutines

When a section of flowchart needs to be repeated, it is better to use a subroutine and a sepe
main routine to command this subroutine. The subroutine however, mdstitedand drawn

first, so it can be selected and included in the main routine.

[In the lighthouse example we can use a subroutine to give the flashing light a signature].

@ Buildi_ng a subroutine: Sele_ctt he 6St abutt:lick@ry_Snb(oolt
Start)in the prompt box. \Wte the namé f | ia ghéntéxt windowand
click OK. '|Subﬂash [ ok | cancal |
Skark |
Turn
f Output 1 on ; I%Ilﬂashl
skop All |
<«—— The flowchart for the subroutine cémenbe built up in the usual way
Delay 1 but it should finish with a 6°¢
(s ) Building the main routine:
Drawthema i n routine (with
i Tum ; selecing the processymbol,c | i ¢ k imthe O
Output 1 off . . .
o prompt box A |IS'[. of your sulvoutines wil appear.
Make you selection.
I [Subflashx 2 o | concsl |
Delay 1 Doy |[Fesh | repeat |27
Sub flash x 2 Sub 7lal9e|c

A Let 4|5 | B
11230

( Stop )

To repeat this subutine,click on the number pad

Delay 3 X X
before clicking on OK.

L

You can now modify the mainroutiiey addi ng del ays and ca
in different ways to give the flashing light a different flashing routine [e.g. a signature].

Adding a fog horn sound to your lighthouse program
One of your flowcharts should be controlling the foghorn output 2. Insert another output £/ bo
below the one in the foghorn flowchart which turns Output 2 on.

When the prompt box openshoose Sound andge the Browse... button to navigate to a soueah
the computer Click OK in the prompt box.

[Extension task: Use the 6Crosswalk 26 mimic to buli
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Using Sound

Sound can give extra realism to the control situations for example the foghorn on the
lighthouse. In automatic systems such as crosswalks and elevators sound is also freque
used to help the partially sighted cope more easily.

1 To use the sound in your flowchart programinsert an output symbc.— . Select
Sound from the prompt box and Browse.. for your .wav file and click OK. In the fogt
example above we wanted the sound to run with the visual fog horn on the mimic ar
therefore did not select the 6Wait fo

If we wart the sound to finish I [Soundeait "G FLOWOL \Neptunewav™ | oc | cancal ||

before the program continues Turn Cutput |

[le deSCI‘IbIng SO meth|ng]’ Turn Motor | v wait for the sound bo finish plaving before the program continues

S e | e C t é Wa | t f I Sound IC:'I,FLOWOL'I,Neptune.WA\-' e, I
i i e en sound recorder:

prompt box before clicking OK, —2%_] Opensound recoder: 21

1 Note: Although flowcharts can run simultaneously sounds cannot. If a sound is initic
by one routine, then it may be interrupted or cancelled out by sound from amattiees.

1 When the sound file has been used in a Flowol program and the Flowol .flo file save
location of the sound .wav file is also saved but not the sound itself. If you transfer «
open the Flowol file on another computer you may have to either:

o Transfer the sound file to the location specified by the Sound prompt box or
o0 Use OBrowsed6 i n t h-4pcate thesouhd fifer cockn@K in the
prompt box to save this location in your program andaree the Flowol .flo file.
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Using Copy and Paste. & = &

Flowcharts can be caogd from Flowol3 and pasted intbe same Flowol3 application.

Stage 1:
1 Drag a box around the section of flowchart to be copied to highlight it blue.
ﬂ CIICk On the Copy ICOﬂ Ty LightHouse2.flo - Flowol 3 - Copyright Keep LT. Easy i =101 %]
File SXtings Edit Graph View Help
. DENYE (3 B@B|o-o - [fx | @k v[m] 2w = =
Either Stage 2: Jyma —— I gy | T |- - ==
1 Click on the paste icon. “ — .
1 Move the gray ghost 2
image to the new place =
on the workspace and I
click to fix it.
T
Il
_’
»>u \
— Ghost images red iftoo
close to other symbols.
4 | » =
Jinputs: [T [2[3[4 567 8] Ve 1[0 2/ 0 3] 0 4 0 | Oupus T[22 4567 |8 Motws: & |8 [C[B]
Ready ==

After a flowchart has been copied back into Flowol:

1 Edit the commands in the symbols to suit the new context.

1 Note: the subroutine title will have changed automatically, since a program must not he
two different subroutines with the samema

( Flowol > ;l © Keep I.T. Easy 2009 = »(__ Pagel7r )






