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Installing the Software for ScratchDuino.Lab

Windows OS Family

.’ To work successfullyith ScratchDuind.abunder Windows it is
’, necessary to install at least tivesualprogrammingenvironment for
. Scratchand ArduinoUNOdriver. In addition, advancedusersmight

want to install alongwith the ArduinoIDEthe Arduinode@ St 2 LIS N a
environment as well

The software can be obtained from
Y%  the CDshipped withScratchDuind.ah

Y%  the file server othe projectt http:/files.scratchduino.ru/;
%  the official developers website

Installation from the CDor from the File Server of the ®ject

How to installScratch run the installation file ../windowsd Scratchduinaexe
from CDor or download and rurthe installation file from the file servert
http://files.scratchduino.ru/Software/Windows/Scratchduino.exe

The Installation Wizardwill ask youto choose a language chooseEnglish,
then press, _, Next, andinstall In a few secondgwo icons willappear at the
desktop(or in the appliation list of the Start button, depending onndividual
setupt Scratchand Scratchduindrobot(Fig.1).

. ScratchCuine 0.3

t’i’_ﬁb Scratch

g Luino Robot

Fig.1. The icons to appear

To operateScrattiduino.Lab, the Scratchsoftware is interd- 55
ed! To launchglick theCaticon. =
|


http://files.scratchduino.ru/
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How to install the driver run the executable/windows/ScratchDuino
drivers.exerom CDor downloadit from the file server

http://files.scratchduino.ru/Software/Windows/ScratchDuino drivers.exe

and run.
In the dialog boxes of thimstallation WizardclickYesthen Nex{, Install and
Fhnish.

ScratchDuing USE driver | |

[e] Do you want to install ScratchDuino USB driver (Arduino board driver)?

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Driver Name Status

w Arduino Sr fwww arduin Ready to use
w Arduino LLC (www .ardui.. Ready to use
~* libusb-win32 fibusb0) ib... Readyto use

< Back Cancel

Fig.2. Dialogboxes of Installation Wizard

A note for users You will not find any Arduino IDE software either on the CD or
on the file server of the projecT hisisintentional, aswith ArduinolDE mstalled

it is possible to reprogram the pygrogrammed Arduino UNO cartridg&o
avoid confusions, wedo not recommend Arduino IDE installationfor
inexperienced userdAdvanced usersan install the Arduino IDE software from
the de@ S f 2 LIS NIiskethg SegtsedtionS


http://files.scratchduino.ru/Software/Windows/ScratchDuino_drivers.exe
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Howtolnstallthe{ 2 FG 6 NBE FNRBY (GKS 5S@St 2LISNRA

1. Download the insdller for Scratchl.4from the develope® website
http://download.scratch.mit.edu/Scratchinstallerl.4.exe

Runthe installer, chooseEnglishas installation languageand follow 00
the instructions oflnstallation WizardAfter a successfuinstallation \ &
youdl see theScratchcon (Cad.

2. Download the fresh versioaf the Arduino IDEsoftware from the develp-
S N@eBsitehttps://www .arduino.cc/en/Main/Software andfollow the instd-
lationinstructiont https://www.arduino.cc/en/Guide/Windows .

How to ConnecScratchDuind_abvia USBCable

Plugthe USBcable shipped along witl&cratchDuinolLah into the USB port of
the PCand into theArduino UNOcartridge To ensurethe communicationbe-
tween the Scratchand ScratchDuind.alh you need toknow the number of &-
rial port connectingScratchDuind.abto the PCForthis purpose goto Device
Manager usudly found atControlPanel

= Device Manager

File Action View Help
s D HE &R

4 ;= electrotop
i Batteries
9| Biometric Devices
€) Bluetooth Radios
1M Computer
. Disk drives
&, Display adapters
&4 DVD/CD-ROM drives
U7 Human Interface Devices
Cg IDE ATA/ATAPI controllers
@ [EEE 1394 Bus host controllers
= Keyboards
)™ Mice and other pointing devices
& Monitors
L¥ Network adapters

PR
7" Arduino Uno (COM9)

2} Processors

Fig.3. Asnapshotf DeviceManagerwindow, showing the number
of serial(COM)port, to which the device is connectadtomatically.


http://download.scratch.mit.edu/ScratchInstaller1.4.exe
https://www.arduino.cc/en/Main/Software
https://www.arduino.cc/en/Guide/Windows
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' Remember thenumber of theCOM port It isthe port & 2 dzQf f selécd S R
in ScratchIn Fig. 3ArduinoUNOmatchesthe port COM9

ConnectingScratchduinoLaband Slectinga Port in Scratch

LaunchScratch In the Scratchwindow that opens selecta blue block Sensing
then right-click on the blockSensorand select show ScratchBoardvatcher
(Fig.4).

sensor bt help

show ScratchBoard watcher
enable remote sensor connections

Fig.4. Rightclickmenuof the Sensoblock.

Rightclick on the grey backgrourathdchooseselectserialusb port (Fig. 5).

off
slider [T
Light [T
Sound [T

Button
A | select serial/USB port
B | hide
c ~
-  ~ O\
e (&S
L >

Fig.5. Rightclick menu ofhé ScratchBoard

Selectthe port, to which ScratchDuindabis connected, in the drogown list
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Linux OS Family

There are three ways to install tf&cratchDuind.ab safwarefor
GNULinux OS family

Y%  Usethe CD shipped with the kit

%  Downloadthe packaged$rom the file server of the project
http://files.scratchduino.ru/;

%  Install from a dedicated repository containing the installation packages
for ScratchDuind.absoftware
http://download.opensuse.org/repositories/home:/scratchduind.

vm viathe official repositories of your Linux distribution download from
the de@ S t 2 LIS NXIa suahscass SciatBhwill not work with a serial
9 port, and therefore you will not be able to program ScratchDuino.Lab in
Scratch The version of the package for the virtual machemwieakvm, based
on whichScratchl.4 operates must be4.0.32202

' It is not recommendedo install scratch 1.4and virtual machinesqueak

Installation from the CD

The packages for installing the software under arnoOlSnux family are on the
CD in the../linux folder. Installation packages areuilt for some of the most
common Linux distriltions (RHEL/CentO%;edora, Scientific LinuxUbuntu,
Debian,openSUSESLED)and found in a folderwith the appropriate hame
mentioning theversion of the distributionlf there is no distribution you need,
select a distributionclosestto the desired For example, to instacratchDuino
on LinuxMint 17, usethe package&rom the ../linux/xUbuntul4.04/folder.

For Debbased dktributions, install the packagescratch1.4.0.7 squeakvm
4.0.3 andsqueakpluginsscratch

For RPMbased distributions, install the packagesueakvm 4.0.3and scratch
1.4.0.7

After the successfulnstallation,you will findthe launcher icons fo 55
Scratch(Cal at your graphical desktop

Besidesyou canrun Scratchand ScratchDuindrom the consolefor this, type
at the command prompt


http://download.opensuse.org/repositories/home:/scratchduino/
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Installation from the File Server of the Project

The installation is similar tine installation fromthe CD Downloadthe packay-
esthat matchyour Linuxdistribution, from

http://files.scratchduino.ru/Software/Linux/, and nstall them

Installation from a Repository

% Addthe repository for you distribution as described belaw

Y%  for openSUSENdSLEtype in the console the line

% for CentOS,RHEL Fedora and ScientificLinux add a file /etc/yum.
repos.d/scratchduino.reppowith the following contents

[scratchduino]
name=ScratchDuino
type=rpmmd
baseurl=http://download.opensuse.org/repositories/home:/scratchduino
IXXRXX X/
gpgcheck=1
gpgkey=http://download.opensuse.org/repositories/home:/scratitino/
XXXXXX/repodata/repomd.xml.key
enabled=1

% for DebianandUbuntu,add a line to the filéetc/apt/sources.list
deb

http://download.opensuse.org/repositories/home:/scratchduino/XXXXXXX/ /

' In all cases XX XXXXmust be replaced with the name and sa&vn of your
Linux distribution
o

For Debbaseddistributions install the packagescratch1.4.0.7 squeakvm
4.0.3 andsqueakpluginsscratchfrom the added repository

For RPMbaseddistributions install the packagesqueakvm 4.0.3and scratch
1.4.07 from the added repository


http://files.scratchduino.ru/Software/Linux/
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PostlInstallation Configuring

After successfulnstallation of the software tooperate ScratchDuind.ab,you
will need tomakesomepost-installation configuring

%  Arduino UNOis accessedvia /dev/ityACM<€ © a > By default, the
/dev/tty* devicesare available to theisersfrom the dialout grouponly. Thele-
fore, the user who is going to work wit8cratchDuind.abmust belong tothe
dialoutgroup.

' Addthe userto the dialoutgroup!

%  If your Linux distibution iseither Ubuntu 12.04and later or an Ubuntu-
baseddistribution (for example Mint), you needto check youmwindows man-
ager (WM).By default, it is Compiz Unfortunately, Compizcan cause conflicts
with Scratch.¢ K I (i Q & is geétmended to insil the packagejnome
sessionAfallback (for Ubuntu 14.04 and later T gnomesessiorflashbacl, so
that the WM choicewould be available at thivginwindow (Fig.6).

Select desktop environment

‘i‘ @ GNOME Flashback (Compiz)

@ GNOME Flashback (Metacity) ‘

@) Ubuntu (Default)

Fig.6. Login window

' When logging in, select thdetacity WM!
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ConnectingScrachDuinoLaband Selecting a Port iBcratch

LaunchScratchfrom the GUI or from the consalén the Scratchwindow that

pops up,selectthe blue blockSensingthen right-clickon the blockSensorand
selectshow ScratchBoard watch@ig. 7).

sensor bl help

show ScratchBoard watcher
enable remote sensor connections

Fig.7. Rightclick menu of the blockensor

Then right-click on the grey backgroundand chooseselect serialusb port
(Fig 8).

off
slider [T
Light D
Sound D
Button

select serial/USB port

B | hide

(¢

D
—

Fig.8. Rightclick menu of thé&cratchBoard

Select/dev/ttyACMOin the drop-down list.
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Mac OS Family

To install thesoftware for Mac OS it is possibleto usethe CQ
shipped withScratchDuind.ah or to downloadthe installtion
files from thefile server of the project

On the CD, the installation file in the../mac/Scratch.dmg

fol er.
Mac The link to download from the élserveris
http://files.scratchduino.ru/Software/Mac/Scratch.dmg
To install thesoftware,just openScratch.dma@nd drag theScratchfolder into
the Applicationfolder (Fig.9).

Fig.9. The window looks like that

OpenApplicationin a file managergo to the Scratchfolder, andrun the exe-
cutable(Fig.10).

A Scratch
» [ Help
| license.txt
» [ locale
» [ Media
» [ Projects
 README.txt

& Scratch

£ Scratch.image
M Scratch.ini
B Slewne

Fig.10. Running theexecutable

ConnectingScratchDuind.aband Selecting a Port i8cratch

In the Scratchwindow that appearsselectthe blue block Sensingthen right-
click on theblock Sensorand selectshow ScratchBoard watchdsee Fig. 7).
Thenright-click on thegreybackgroundand chooseselectserial USBport (see
Fig.8). Select'dev/cu.usbmodem141in the drop-down list.


http://files.scratchduino.ru/Software/Mac/Scratch.dmg
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Components of the Kit

ScratchDuind.ab (dDigital Laboratoryg) is intended for laboratorial and illus-
trating experiments researchprojectsof the students andhandson trainingat
the IT-classes and the lessons on natural sciericeprimay and secondary
schools 5¢11 grades

The equipmentncludes

% Arduino UNOmicrocontrollerwith the options of standalone operation
andcinnection to a PC with monitpr

% built-in sensorgseeFig.13);

Y attachablesensorqFig.11),designedor meteringthe parameters of b-
jects at studyby the externaldevices

Fig.11. Attachabletemperaturesensor
and connectingcablewith three croodile clips

»
[

Fig.12.180-cmlongcableto connectScratchDuino.Latw a PC
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Fig.13. Components ascrattiDuinoLabcircuit board
1t Socketdor additionalanalogsensors
(resistanceA andresistanceB variables);
21 Digitalinputfor anexternaldevicé; 31 Button(Buttonvariable);
41 Seaker 51 Gontrollablematrix of eight LEDS;

61 ThreeLEDSgred, yellow, and greer, each at its owrdigital input*;
71 Fourbuttons(resistanceA, resistanced, resistanceq
andresistanceD variables;

81 Lightsensor(Lightvariablg; 91 Soundsensor(Soundvariablé;
101 Adjustableresistor(Slidervariable).

* Additionalitems, for whicha modifiedversionof ScratchBoardis needed

The kit also includes
Y the cable to connedthe ScratchBoardo a PQseeFig.12);
Y a CDwith the software
Y. User Manugl
Y, written guarantee

! The saidrariablesare usedin the Scratchprogramming languagevhich is considered later
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Sensors Testing and Calibration

To be able to compose the prograniisis important to studythe response of
the sensorsand the values taken by thebuttons of ScratchDuind.ah Despite
their beingstandard the sensorsn differentkits of ScratchDuind.abcan have
their own indvidual rangesof sensitivity

Tablel. SensitivityRangesand ValuesTaken bythe ScratchDuind.abButtons

Sensor or buttonlname of thevariable) Min | Max
Lightsensor(Lightvariable 12 98
Soundsensor(Soundvariable 23 100
Adjustableresistor(Slide variable 0 100
Black buttonButton variable false | true
Fourbuttons (resistanceA, resistanceB, resistanceC 0 100
andresistanceD variableg
Temperaturesensor 0,6 | 22,5
(whenconnected uses theresistanceA variable

Calibrationof Light Sensor
Tocalibratealight sensor a meter ofilluminance is usedn ourcase, it idigi-
tal luxmeterLX101The measurementshown inTable 2 andin Fig.14.

Table2. Relation betweenthe Meterageof ScratchDuind.abLight Sensor

and LuxmeterLX%101
Luxmeter ololol|lo| «
1 3 11 22 37 |42 |53 |63 |75(83|92 | H < ©
LX101,Ix SRS |5
Light

12 | 47 | 60 | 65 | 67 |67 |69 |70 |70 | 71|72 |73 |75|82|86| 90

Sensor
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600

500

400

300

200

100

Relation of the Meterage of Luxmeter LX-101 and the Light Sensor

/562

/440

12 47 60 65 67 67 69 70 70 71 72 73 75 82 86 90

Fig.14. Areaof linear depenédncy(confidence range
betweenthe LuxmeterLx101andthe light sensormf SratchDuindLab
meterage curves

Usingthe LuxmeterLX101 usermanualk guidelineson recommendedevel of
luminanceat working placegFig.15),it is possible taassumethat the built-in
light sensor ofScratchDuind.ab can be with great confidenceused as a
luxmeter at a luminance ofip to 1001x calculatedoy Formulal. Thisformulais
obtainedasper atrend line (approximation of the functiopfor the light sensor

valuesfrom 12to 73.

y = x- 15,62

(1)

confidence rangef the sensor

RECOMMENDED LUMINANCE AT WORKING PLACE,Ix
tocATION 1000 5000 3000 2000 1500 1000 750 500 300 200 150 100 75 50 30 20
OFFICE Typing Office work Conference hall Corrifor Entrance Iru'ser escape
Drawing Canteen Stairways Stock- | stairways
works Reception office Toom
HOME Sewing Reading Face- | Dining | Allkinds | Laun-
Learning painting | table of relaxat- | dering
ion
HOSPITAL Eyesight Operation Examination room Reception | Doctor’s| Stair- Escape
testing theatre Canteen T00m office ways stairways
Emergency aid Stock-
room

SCHOOL

Drafting room

Library

Classrooms

Gym
Restroom
Lecture halls

Escape
stairways

Fig.15. Recommened luminanceat working places
and the confidence range 8tcratchDuind.ablight sensor
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Calibrationof SoundSensor

The measurements are made a roomat complete silence In this casethe
sensor indicates thevalue 23. The natural sounds (voice, masetc.) core-
spond to a range of &B0. A maximumof 100can be ahievedwhen you make

a vigorous breathingut into the sensorTo identify the functional dependence
of the sensor sound in decibels (dBdu needto use a digital phonometer.
Methods of neasurements and the derivation of a formula are similar to those
described for the calibration of light and temperature sensors

TheValuesTaken byAdjustable Resistor Slider
At the leftmost positiont reads asO, at the rightmost positiormr as100.

The ValuesTaken byBlack Button
On pressinghis button, its valuetoggles fronfalseto true and vice versa

TheValuesTaken byColouredButtons

On pressin@ny of thesebuttons, its valuetoggles from0to 100 and vice versa
All the buttons have a usili group of contactsa couple of fixed contacsnda
movablecontactbetweenthem. At the movablecontact a rodis fastenedhat
protrudesout of the caseof the circuit board

Calibrationof TemperatureSensor

To calibratea temperature sensor we aregoing tomeasurethe temperature
of water being continuoushheated up,and we put the readings takenfrom a
thermometer and from a sensor panelinto Table 3. Make agraphicalplot
based on the data of theable (Fig.16).

Table3. Relation between th&aluesTaken fronthe Attachable Temperature
Sensoandthe Householdrhermometer

h a o a
<A < 0 5 10 15 20 25 30 35 40 45 50
h X m
17t Tl
- *oT 0,6 22| 43 | 6,7 9 11,2 | 13,7 | 158 | 17,9 | 20,2 22,5
h t x h . >

Thetrend line (approximationof the function) showsthat the relation between
the values taken from the attachable temperature sensor and from the éous
hold thermometeris linearandcanbe expressedy Formula2:

y = 0,4497x% 0,4165 (2)



1
7N i
={sy= ScratchDuino "

Relation of the temperature of the water and the sensor meterage

20 /
15 /
10 /

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

25

Fig.16. Therelation between thelata obtained
from the dtachable temperature sensor and from the heligld thermometer

For a whole host of projects, not only direct but also an inverse dependency of
the said meterages can be requitebthat effect, just derive the inverse rat
tionship, expressingby* :

9 [ HZHHOTX bBENIPHCM

Sensorgalibration Calibrationof the sensoris a specificareaof educational
' researchperformedusing theScratchDuind.abh The measurements can be

made by differentmeters and following different methodS’he measue-

ment errors also cadiffer. Within the frameworkof ScratchDuin@ommu-
nity (see about it below)you canoffer your ownmeterageand formulas You
canalsosharewith other membersof this communitythe experienceconcen-
ing the calibation of the sensas, the ones shipped with the kdr addtional.
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Basic Concepts of Scratch

Scratchis a computermodel of the real worldits environmentwith the items
of graphical user interface (GlUgshown inFig.17.

& Scratch 1.4 of 30-Jun-09 =g

—

P T
| when sprite1 clicked
[wait @ secs

;n_revq

=

ra“peat (10]

= 3
x:-1285 y:-365

(broadcast |
[Deaaacast]_ and viare

l/wh_en I I'BEENQ\___J

forever if __~

Fig.17. TheScratchenvironment
1t InfoPanet 21 the Block Palette (groupd commands)
31 the ScriptArea; 41 Controlgroug 51 the Actor(sprite);
61 background of current Stag@&t the SpritesPane] 81 the Stage area

Theworld of Scratchconsistsof many objects (the word tobjedé stems from
Latinobjectum which meansa thing) populatinga commonspace Theobjects
are anything that exists in th@ature: people animals wind, snow, tree,
sun, letters, ice-cream candiesand all

Theobjects can also bActorsto implement thealgorithms
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Analgorithmis an exact, stejppy-step instruction determining th&ehaviourof

the Actor(s)that brings the data (taken, for example, fronthe ScratchDuino.
Labsensoryto a required result Development of aralgorithmis a creative

processAn dgorithm can be represented as a script.

Scriptsin Scratch andn ScratchDuin@re made ofreadyblockscommandsre-
sembling the bricksf Lego This syntaxs quite intuitive To make a script,ou
have to joinseveral blocks (just snap them togetherthe Script Area)The
blocks and the order they follow each othare important becausehey define
what anActoris going to do

Actorsin Scratchare depicted bysprites(Spriteis a supernatural creaturan
elf), while the space where the eventse happenings aSage. The Stage can
be an Actor too. The stories iBcratchare describedusing the algorithms
There are only two kinds of Actors$tratchthe Stageandthe sprites

Sprites either createdby the users or downloaded or found im sprite library
are theActors that operate within the projecMany projectsinclude,asa min-
imum, one spritethat can move around the project screamlike the stage

Except forrunning the commandsa sprite canchange itscostume The ap-
pearanceof a sprite can be changeddirectly or with the commands in the
scriptsediting areaTo change costumeyou need to go to theostumedab,
found next to the Scriptsand Soundstabs. The Costumestab containsthe
whole list of costumes and the costumesan be modified orimported from a
sprite libraryor from your PCYou can create and add a neastume as well

The Stageincludes a set of images found under theckgroundtab (Fig. 18)
which are backgroundor the spritefactions On launchingthe program a
background image is reany is a white rectangle480pixelwide and 360pixel
high. A dpixek isadot, a mhimal componenbf rasterizedcomputergraphics

| Stage

; = g Background \
New background: m [ Camera |

Fig.18. TheBackgrounddah
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Thecommand sefor the spritesconsistof 125command, while for the stage
there are 8%of them. Thissetallows forthe implementationof a vast varietyf

algorithms All the commands are found at the teleft pane of theprogram
window (the Block Paletteflistributedinto eightgroups. The groups areghi-

lighted with different colours Motion, Looks Sound Pery Control Sensing
OperatorsandVariables

Projectsin ScratchDuinaconsistof severalscriptsfor the sprites performed
simultaneouslyin paralle) using one or more costum€big.19).

PROJECT
in Scratch

[ Spritel ][ Stage ][ Sprite.. ]

- Scriptl
- ScriptX
- Script2 (Stop)

- Costumel
- Costume2
- Costume..

- Costumel
- Costume2
- Costume..

- Scriptl
- Script2
- ScriptX

Fig.19. The structure of a projea Scratch.
Highlighted is the mandatory part
Therestdependson the author@design

Todescribethe projectsin Scratchthe following patternis used
Y% theme;
Y requirements to meet
% descriptionof the project progressingand or explanationdor the script
Y the picture of thescript
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Basic Algorithms of Scratch
The algorithms can be divided into three kinds as of their structurelinear,
branching andloops

Linearalgorithm is suchone, for which all the commandsare doneone after
anotherandonly once Its scriptis a sequenceof blocks following from top to
bottom in the order of their performing

Theme dTheCrabDrawsthe Stairs.
Requirements
Y the Actor isthe Crah
% the drawing is madéke in ananimatedcartoon

% an easyoption to change the number of stastepsand their size is jo-
vided

% the scriptrunsif the value ofSlidervariableis greater tharb0.

Implementation of the projeaiThe Cralbrawsthe Stairs
usinga linearalgorithm

We have to teach ou€rabto draw the stairs The Crablives in a rectangular
field of a size 48860 pixelsand knows howvio locate a place in théeld by its
coordinate$. The Crab can make a prescribed number ofmoves; wait; and
point in the directiondeft and rightby 0, 990 and 180 degrees The Crabhasa
penthat leavesa linewhen put down A scriptfor the Crabis shownin Fig.20.
As per thisscript, the Crabdraws3 steps(Fig.21). The script startsunningon
pressing the&up arrowe key.

If you use a purely lineaalgorithm

Y the process obfbuilding the stairs is not visible, but the picture appears
instantly;,

% changingthe number of staksteps needs to make the script longer and
to edit numeric values in each block, so this method cannot diked
easy

Y the requirement concerninthe Slidercannot be met

%It isreasonableo start studyng Scratchsincethe 5th grade asthe studentshaveto be aware olsomemath-
ematical notionssuch asd O 2 2 NRX ¥ o83 a A (i hegafiveyr dfYR0 SNEBLE O X NI O il RBANS S
measure2 T | yefd. H&vavér simpleprojectscanbe implementedin primary school as well
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Fig.21. The result of linear scrifpor Spritel in aCrabcostume
at a Stagewith white backgroundcourtesyof crabl-a collectior).

point in direction ElRd
set x to
set y to

move @ steps

point in direction (k4
move m steps

point in direction ElRd
move @ steps

point in direction (4
move m steps

point in direction ElRd
move @ steps

point in direction (4
move m steps

point in direction ElRd

Fig.20. Linearalgorithmto draw thestairs.

k.

Gonclusionl. Whenonly the linear algorithmis used you cannot meet all the

requirements
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Loop algorithms A loop is a series of commands to berepeated until a
specified condition becomes tru&hankdo the operators controlling the loop
the scriptcan bedone much shorter Scratchprovides the blocks faiour kinds
of loops unconditioned (endless); witla counter; with a precondition; and
with a postcondition(Fig.22).

W1o0] : s peat until .__

—J r —— —

Fig.22. Loopsn Scratch.

Implementationof the projectdThe Cralbrawsthe Stairs
usinga linear algorithm anda loop

It is easyto notice that in Fig. 20, a set of commandss repeated make 60
moves, point in the direction & up@ards), make 40 moves, point in direction
90c. That means we can use a loop

point in direction Elikd
set x to
set y to
o ¥
1 2| .
at B
move m steps

point in direction (I8
move m steps

point in direction ElRG

pen up)

Fig.23. Aloop.

Notice that the script inFig. 23 is shorter than inFig. 20, and theCrabhas
drawn 5 stair-steps(Fig.24). Now it will be enoughto change the value ithe
repeatbox, andyou will have as many stasteps as you likdf we changethe
number of the moves (the height of a staustep) from 40 to 20in just one
block,all the stairsteps will change

When we use a loap

Y% the process obbuildinge the stairs is not visible anyway
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% we have managedto meet the requirementabout easily changinthe
numberand the size of thestair-steps

% the requirement concerninthe Slidercannot be met yet

Fig.24. The result of script with a lodpr Spritel in aCrabcostume
at a Stagewith white backgroundcourtesyof cralil-a collectior).

Conclusion2. When only the linear algorithm and a loops used you cannot
meet all the requirements of the projedheCrabDrawsthe Stairg.

Branchingalgorithms Analgorithmis calledbranchingif it hasseveral options
to choose for a further actiaimhechoicecan besimple (in case of two altewax
tive options)or complicated (when there are more thawo options)(Fig.25).

—-

Fig.25. Acomplicatedchoice

The moment of a choice is called theanching point Branchings one ofthe

three basic structuresf algorithms @longwith the linearflow of commands
andthe loop). All the programminglanguagesave specialoperators(or com-

mand9 T conditionaloperators,to implementan actiondepending ora sta-

ed condition Scratchhas three conditionaloperators in its Control group:

complete branching (HFHENELSE),ncomplete branching (HFHEN),and

pause (WAIT UNTI(Big.26).

Fig.26. Conditional operators iScratch
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Implementationof the projectdThe Cralbrawsthe Stairs
usinga linear algrithm, a loop, and dranching

Asshownin Fig.27, the ready scrip{Fig.23) was addedy:

1)two blocks of pause: , enabling youto see(like in an ani-
mated cartoorT) the process of drawing thstairs

&=

2) a blockof incompletebranching , that checkghe valueof the Sid-
er variablefrom the connectedScratchDuind.ah In accordance wittihe speg-
fied condition the script runs if the Sliderrests at the righthand side of its
daneg, that is,the vaue of the Sidler variableis greater tharb0.

set x to
set y to

Fig.27. An dgorithmwith branching

ConclusionThe projectcan be implementedhn full only in casevhen all three
kinds ofalgorithms (linear, loop, andbranching are used

¥ Such delayconvenientfor humaneye, belongs to the methodsf developing the projectwith animation.
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Howto dbuildé a blockchecking acondition

Fig.27 showsa blockcheckinga condition Such block isbuilté as fdlows you
ddragg @ne after another, the block IFTHENfrom the Controlgroup),a logical
expressionfrom the Operatorsgroup), andhe sensowalue(from the Sersing

group) (Fig.28).

slider |sensor value > Ei}

Fig.28. Howto dbuilde a block checking eondition
Thenumericvaluecan bechanged in the Edfteld.

Editingthe script

If you need taremove a blockrom a readyscript, the rule dDetachat the bot-
tomég is used As anexample,to remove a block from thecriptin Fig.29 (the
block is marked by a red arrow), you have to

M Uteaaway€ the piece of the scripbelow the block that you want teemove,
putting this piece aside

H Uteatawa) the said block in the sameay;

3) bring backthe former dtorn away piece and snap it to the bottom of the
upper piece of the script

point in direction ElRd

point in direction Elkd

Fig.29. The way to remova blockfrom the script



i
[ i
={sy= ScratchDuino o8

Projects To Make Use
of the ScratchDuino.Lab Components

Buttons

ScratchDuind.aballowsyou to operatevirtual Actors Considerusingthe bu-
tons (resistanceA, resistanced, resistanceC, andresistane-D variables.

Theme dTheCat@Journey.
Requirements

Y, for the dourneyg, an appropriate picture is set as a background

Y% on pressing the coloured buttons @&cratchDuind.alh the Catmust
moverightwards leftwards upwards,anddownwards

Y, the scriptstopson pressinghe space baof the keyboard

Implementation

Clickon the Stageand selecthe Backgroundab. SelectNew backgroundand
click thelmport button. A window with ready images will opeBelect theNa-
ture folder andin this folder,selectthe file desert

| sor walue _';’-

Fig.30. Twosamplescriptsto controla sprite in a Catostume(file catl-a)
with the ScratchDuind.abkeys Framedisthe first scriptthat stopsall scripts
on pressing thepace bar
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Slider

Theme dvarying the Speed of the Balf Slidek.
Requirements

Y the Actor isthe Ball

Y% launchingthe script, the Ball starts to move horizontally cback and
forth€, bouncingfrom the wallswithin the Stage

% the speedof the Ballis controlledwith Slideg

Y the scriptstopson pressinghe spa® barof the keyboard

Implementation

Thekeyidea of the solutionis to changethe coordinatestep alongthe 2 axis
The effect of bouncingat the border of the Stagés implemented through a
comparison of the current coordinate of the Bélposition) and the coord-
nates of the left and right borders of the Stag@®0and-200.

' On
Slider ETD
Light
sound [FXE

Button [Z9
A

& >
~ 7

Fig.31. The scripaind the result of its performance
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Sound Sensor

Theme cHop on a Signdh clapor a word utterede.
Requirements

Y the Actor isthe Dancey

% when the script is launchegpu can see the Dancezadyto hop;

% on a loudshriek (or a clapof your handg, the Dan@r hopsandreturns to
initial positionin 3 seconds

% if the noiselevelin the roomis greater than24 all the way(for example,
somemusic is playingthe Dancerstill returns to initial positionn 3 se-
conds(to have a restand then hops agajn

Y the script stopson pressinghe space baof the keyboard

Implementation

Knowingthe value at whichthe soundsensorreactsto a loud sound (a clap),
you can choose the value be put intothe condition box Thesolutionis to
changethe costumeof one sprite depending on the result of the chedkig.32
showsthat on changing thesensor value(greater than 24) the costume is
changed

Fig.32. The scriptandthe result of its performance

Theeffectof a hop is achieved by changing ttenter of thesecord costume
(Fig.33).

Paint | | Import | | Camera | 32 G|(o) 8] o
ballerina-b
it opy |

it allerina

‘ 1™ ‘ Edit | [Copy | X

Fig.33. Locationof the new centefor the costumeballerinad.
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Theme 6ShowYourMagnitude €
Requirements

Y two Actors are thRecorderandthe Bat

% the Recordedrawsa redline which is the sound magnitugle

Y% the Bat hoverssomewhere, chearg the sounds,and drememberg the
maximal value of th&ouncdvariable displayng it in a cloudFig.34);

% the valueof the move isvaried by theSlides

% on pressingthe spacebar, all the scriptsstop running the picture dis@-
pears,and the Recorderis sat to initial position(bottom-left corner of
the Stage.

e

(e & 7

W

Fig.34. Themagnitudeshownwhen thesongOhne dich (Rammsteiry) played
The maximal magnitude i&2.

Implementation
Create two spritegFig.35):

1, 0on your own, make red squae which is theRecorder
v takethe Batfrom the collection

3 Jé‘

Spritel Sprite2

Fig.35. Sprites for the projeatShow Your Magnitude
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As per our study of the sound sengeeeabove, its minimal valuet silenceis
23. Therefore you needto subtractthis numberso thatthe magnitude in the
field would bezero. Thesensitivityrangeis 23 to 93, that is, approximately’0
units, while the Stage to show the magnitude360-pixel high. Dividing360 by
70, we obtain the multiplier for the magnitudeo fit into the Stage &*15C¢ is
the value of the stepto move the picturedownwardsalong they axis as the
coordinate center of the sprite (a point of (0;0) coordinate$ is in the middle of
the StageTheSlideQrangeis 0 to 100.Dividingby 200allows tovary thestep

fromOto 05.

Spritel

set x to
set y to
set x to \“;.

2l -150)

pen down

| if on edge, bounce

Slider_|sensor value / €T steps

B
{1 z0und_|sensor value - €D * @ - (D'

)

move

set y to

Fig.36. Twoscriptsfor Spritel: oneddrawst, while the otherjf the spacebaris
pressedgerases the pictureand setsthe SelfRecordeto the initial pogion.

The Bai@ taskrequires tousea variablemax'. Beforethe loop, it is seto 0. If
within the loopthe sound sensor valuexceeds zeraghe value ofvariablemax
isupdatedanddisplayedn the cloudfor 1 second

o5

Sprite2

Fig.37. Script for Sprite.

* The variables are created the \Variablesgroup.
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External Temperature Sensor

Theme dHousehold Thermometer
Requirements

Y2 Two Actors arethe Scaleandthe Red Arrow

Y the Scaleof the householdhermometeris placed on théeft;

Y% the Red Arrommovesalongthe Scale while on the lefta numeric value
of thetemperatureis displayed in an output windo(#ig.39);

% you have to determing¢he size of one degree in pixels at tBeale

% on pressing the space bar, all the scripts stop runnamgl the Scale is
sent to initial position(bottom-left corner of the Stage

Implementation

Onyour own, make both spritesthe temperatureScaleranging 0 to +50and
the RedArrow (Fig.38).

Sprite2 | Sprite3

S—

Fig.38. Sprites for the project

45 45

40 40

26.39
20 20 23.99

25 . 25

20 20

10 10
5 3

[ 4]

Fig.39. Three views of the screen, showing the results of the project
You can sea dynamic changef the measuredemperatureof the ambience

We are going to makevo scripts for Sprit@ (Scalg: a standardstop on pres-
ing the space bawhile on launching the projecfon pressing theup arowg
key) the Scale is placad the bottom-left corner of the Stagérig.40).

























































