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ADoult Ehis book

"‘n

MY na~g is Andre LESSA, [ HAVE bEEN studYing comMPUlERS since |
was 11 YEaRrs old. Today, MY son, JP, is O YEaRs old, and it is His turn
fo IEarn. HE is also HEIPIng ME witH THis book] THarks JP! ..

BY Reading tHis book and solving tHE Puzzles tHat You will Find on
somi OF THE Pages, | HOPE You will IEaRN MORE dbout How coMPulERS
REAIY WOoRK,

Have Funl
AndreE LESS]
PittsburgH, PEnnsYivania, USA

ComPuleRr SCIENCE For Kids
(c) 2008-2010, First Edition
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INnternet

THE woRLd Has bilLions oF comPuleERs and tHEY
are Located eVERYWHERE. WitH tHe InteErnet,

\ CoMPUlERS Can SEnd MESSAgES 10 EACH OTHER,

Q Wow llll THE Internet looks Like a sPiderR webl!

www. carToonNE twoRk com,

wWwWwWiCk)R.ComM, and

www.disneYCHanneL com aReE

SOME EXaMPLES OF

coMPulER addresses, THeY — WED SITE is @ PLACE on THE web
are called web sifes, WHERE You Can go using YOuR

comPulER,
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ComPuleR TOWER
(twis is tHE actual comMPulteR)

Monitor <\0
(THE DisPLaY)

Modem
( THE conngction to tHE InfErRnet) PRINMER

F A\
WV
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ComPuler TOWER
CD/DVD DRiVE
THIS iS WHERE
wi Put THE CDs
and DVDs,

THE MotHERBOARd is wHERE tHeE CPU liVEs,

Just Like EVERYIHIng CPU is How wE cALL THE bRain oF tHE
EISE in YOUR HOUSE, coMPUulER,
comPulERS also need

POWER,

MEMORY
PoweER SuPPLY

THE CPU is VERY srart but it onlY knows about O and 1

&
)
1 mEans "YES, THERE is POWER"

4 O means "No, no POWER"
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Zeros and Ones

Let's PrRetENd WE arE 3 CPUII
THE CPU onLY knows about O and 1. It calls tHemM BITS.

GRouPs of BITS mean diFFERENT things ... CHECk THE examPLES below!
EACH grouP on tHE IEFT CORRESPONGS 10 3 dIFFERENT NUMBER,

> 0
5 1 THis bit is
S 9 wortH 8

B 3

Twis bit is
WORTH 2

> 8 THis bit is THis bit is
wortH 4 wORTH 1

HERE'S How WE REad THE gROuP OF bils above.

Can You tell wHat numMbeR tHE CPU tHinks
HE bits below CORRESPond fo 277 A s

1001 BLI8

Cl |9
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Hardware and
Software

WhHat is diFFERENT bEIwEEN ' and 3 % 777

THat's RigHt! Ong is HaRd and THE OfHER ong is soF T,

In THE comPuler world, THings You can toucH are usudlly called
HARAWARE. THings You cannot toucH arReE usudlLy called soFtware,

Look at tHE game on tHE monitor's scReEEN

THE monifor is § HARAWARE.
What about tHE game?

WE krow it is tHERE but wi can't really
foucH i, THE gamE is 3@ SOFtwaRE.

7‘ Can You 1Ell wHat is HARAWARE and wHal is soFtware?

MONITOR
GAME
PRINTER
WEBSITE
SPEAKERS
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PROgRO ALL tHESE ZEROS and
00010010 | orEs want Mg 1o PRint

Just LIKE PEOPIE FolLow RECIPES WhEn You ge 1o a web sSitE,
fo Make Food 1aste THE samE. @ You usE § PROgRaM CaLLed
CPU usgs PRogRams 1o know wHat WEB BROWSER.

it nEEds to do.

WHEN You want to Have Fun
You PLAY 8 GAME PROgRaM.

THat's itl SoFtware Programs are just LikE RECIPES]

—
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Data and
INformation

THis SENtENCE MAKES ij":‘;.

WE call this INFORMATION,




Be a computer!

Bu! How do PEOPIE WRIlE PROgRaMS? How (an SoMEONE WRItE 3 Wb
sife oR 3 game?

W&PEMREO'PES_MQDOWMS?EPSMFGWW
You 3rRE THIRsTY 3t YouR House,
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wE WROIE FOR THE wateR was written in EnglisH,
ComPulERs undeRstand a littLE bit oF EnglisH,

I coMPUlERS NEEd PEOPLE 1o wRItE PROgRamMS in SPECIAL languageEs.

THosE languages are CALLEd PRogRaMMing languages.

PEOPLE ust Languages LIkE EnglisH, GERMan and JaPanese.

ComPulERS ust Languages Like PYtHon, Java, and Rub,

= @
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Code Blocks

THE VERY Firs! Rult 1o REMEMDER is THat it is E3SiER 1o REad Your
PROgRaM's CodE iF You iMaginE £acH instRuction as a block.

A code block usualLy starts all tWe waY fo THE LEFT, HOWEVER, THE
blocks BELOW it can sometiMeEs sHIFT to tHE RigHt,

faPPLes =1 N
HORANGES = 2 B
fiF APPLES = 1 %
I PRINT “ONE APPLE"
MIF ORANGES = "2" A
[ PRINT "TWO ORANGES" )
ExT ;|

b
7‘ WHiICH PROGREM do You THink is CORRECT and FolLLows THE RuLES?

| ]
— '—¢
| ]
e T e—
A B C

11
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Catching Errors

Programs aRE WRIttEN bY PEOPLE and PEOPLE MakE mistakes so
it is ok fo Find ERRORS in PROgRaMs EVERY now and tHeEN,

WHen sometHing goes wRong in @ ComMPUlER, wE usualLy saY if's 3
mg‘

Y

z.

A=5/0

PRINT A
EXCEPT.
PRINT "SorrYl You cannot divide 8 numbgR bY ZERO.”

WHat MESSAgE do You tHink THE comPuteR will PRING?

Al]O
B[]S
C  SorrYl You cannot divVide 8 numMbeER bY ZERO,

12
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NMath Review

BEFORE WE MOVE ForRwaRd, LEt's MakE SURE You REMEMDER
YouR M3TH CLASSES FRomM sgHool,

Look at tHe examPLES below and Make SURE You REMEMDER
wHat tHE =, < and > signs mEan,
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Conditions

ManY fimes YouR ParRENts will Look at You and saY someTHing LikE...
“IF THE TV CHanngl 39 is on, do not fougH tHE TV."

"WHIlE it is Raining outside. DO Your HoMEwoRK."

“For £aCH tiME You do YOuR CHORES RigHt, You will gt onE de

THERE is alwaYs a condition FoRr this, 8 condition For tHat
to teacH comPulERS, PROgRaEMS nEEd 1o ust conditions too

IFA<E
T

ELSE |
PRINT "5" N\ '

WHat nuMbER do You tHink THE ¢
Al 110
B[]S
cl 12
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WHat is a variable?

Variable is like a nickname

For fHings tHat I want to
. mmn.

THis is 3 Variable.

CARS is anotHER VaRiablg.

V.3
wHat Variable
Look at tHESES VaRiables: Equals FVE 7
APPLES = 2
TABLES =7 A | ORANGES
BANANAS = 5 B BANANAS
GRAPES = 6 C  APPLES

s ———— 15



Strings

Strings arRE How comPulERs call woRrds, THEY aRE
usudllY surRrRounded by " "

. THESE arE callLed
- " O L
MESSAGE HELLO WORLD QUOTES.

L THis is a stRing

CompPulers count LETERS in 3 sTRing starting

witH THE nuMbER ZERO,
HELLO WORLD
01'2345%:7:89'10

Let's sPlit tHE string:

_THis wiLL PRint
A = "HELLO WORLD" Letters 6 to 10.
PRINT A [6.10]
WORLD Let's combine somE strings:
A = .HE“O“ + "now + uWo.R‘ dn
PRINT A
Hello Worid

10
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Erinting

PRINT "Hello World"

THE commMand above will Print tHE words "HELLO WORLD" on THE

SCREEN,
And THE command beLow will PRint "APPLE" on tHE sCREEN.

FRUIT = "APPLE"
PRINT FRUIT

17
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| -

Do You REMEMDER tHis sentence 7 %
"IF tHE TV CHannel 39 is on, do not toucH tHe TV

ComPuleRrs migHt not understand 3 sentence Like THat, but Look at
THE PROgRaM belLow,

CHANNEL = 39
IF CHANNEL = 39.
PRINT "DO NoT TOUCH THE TV"
ELSE:
PRINT "OK. YOU CAN CHANGE THE CHANNEL"
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WHILLE ...

WHILE is anotHER command You Can use wHEN wRiting 8 PRogRram, [t
works LIkE tHis ..

WHILE MY CONDITION IS TRUE:
DO WHAT I SAY

CHECk tHis outl

CHANNEL = 1
WiiLe CHANNEL < 3.
PRINT CHANNEL
CHANNEL = CHANNEL + 1
PRINT "THE END"

‘m

[privT " 200 |
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WE use THE command FOR to ask tHeE comMPulER 1o walk
fHRougH a List oF tHings.

So, iIF wi want tHE comPulER 1o look at 3 List oF THings and
PRint E4CH OnE oF tHEM on THE SCREEN, WE Can do THis .

FOR NUMBER in[2 8,10, 5, 7.
PRINT NUMBER

— and guess wHat wilL sHow uP on tHg scrReenll
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Files

IF You aRE woRking on someTHIng
imPORTaNT, LIKE YOuR HOMEWORK.
REMEMDER 10 sSaVE YouR woRk in 8 FilLE.

Cortcn H @

OPEN FiLEs and FolLDERS can
bE storREd inside tHE
COMPUlER'S HaRd disk
oR outside, like in a8 CD.
FiLES arE sSaVeEd in FOLDERS.

Some PEOPLE usg THE

woRd DiRectorY"
ins1Ead oF FolDER,

Just Like THE maLL Has g diReCTORY fo sHow
M A L L You wHERE THE stores arE Located, comPutERr
Direclories 1ELL You wHERE YOuR FiLES 3RE.

BY saving YouRr work. You Make SuRE You do not HavE fo keeP starting
THE SaME tHing OVER and oVER again. WHEN You'RE REAdY 1o continug

WORKing, just oPEN YouR saved FiLE. 2 1
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NVMiodules

A MOdulE is How You call 3 In tHis examPLE, FiLE A and FiLE B are

FiLE fHal You @RE combining 41 e tvat tve FiLe C is using,
witH @ nEw File

FiLE A
namE= "JP" \
F
IMPORT FilgA
IMPORT FilgEB
PRINT name
PRINT “is” =
PRINT age
TO REUSE COdE FROM
existing FiLES, You nged to
iMPORT THOSE FilES, BY adding one PrRogRam fo
anotHER, You don't HaVE fo tYPe
EVERYIHiNg OVER again,

22
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Stacks and Lists

Last In - First Out (or, LIFO)

Peler
@ o
OIS
- ' ~
~3 ~
-~ ~
-

JOHN

JOoHN KEEPS Pulling balLs inside tHE barREL,
but tHe Last ball HE Puls in, is alwaYs tHE FiRst
ont PETER 1akes out oF THERE. JoHn is stacking
THE balls and tug Last ong in, is THE FiRst ong
out,

First In - First Out (or, FIFO)

Look at JoHn tossing THE balls down tHE RamMP.,

THE FiRst ong HE tosses down is THE FiRst ong PEIER takes
OFF THE RamMP and into His box. [t's just LikE a Ling oF
PEOPLE waiting For somEtHing, but instEad oF calling it @
Ling, comMPuteRrs call it a List,
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Jictionaries

Dictionarigs HELP PEOPLE gVE MEaning to THings. WE use
dicionaRIES WHEN WE nEEd 1o look uP THE MEANIng OF WoRds,

WHat about coMPuteRrs?

Let's cReAME 3 dictionaRY tHat ouR PRogRams (an use!
Our new dictionarY wilL be calLed “twing'

“ I. [-M“] e .a - a‘-
tiingl"aPPLE"] = "Fruit"
tuing["cat"] = “animal”
tring["orange"] = "Fruit”

Print "APPLE IS8 ."

Print tring["aPrLe"] o

b Now, wHat iF we WERE 1o saY .,

77 Print “Catisa "

PRrint ting(“cat”)
.. wHat do You tHink tHE comPutER would PRInt?
A Cat
B Fruit
C  anmal
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MAX() is & Function
AGE = [7.8,9,10] ( 18 8 PR SRR,

Li1e ® ParametERS HAVE
+
PRINT "THE oldest kid is M&X(PGE)' / g 4

fHEM,

MAX() is 8 Funclion tHat tELLS us THE mMaximum
NUMbER in 8 gROUP OF NUMDERS.

MIN() is aNOTHER Fungtion!
tHE smalLLest numMbeR isl

b Let's deFine a Function tHat adds 5 to anY numMbeR
and REturns tHE nEw nuMbgeR o us;

deF ADDFIVE(numbeR).
ReEturn S+numMber
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Classes and
Objects

A CLass is How wE call 3 grouP oF objects twat
belong (or go well) fogetHER.

For examPLE, iF we weRE to cREATE a class called Dog,
WE Could HaVE objects called Buddy, Rusty, and Ringo,

Class Dog:

deF bark(seLF):

Object nave w e ‘ Print "Rurf!l"

BuddY = Dogl)
BuddY.bark()

class it belongs fo.
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Networks

®

7cmvoutel\wcusenmism?

A SERVER Sends rRequest and Client sends ReEsPonse
B Client sends RequEst and SERVER sEnds RESPONSE
C  SERVER sends ReEqQuEst and SERVER SENdS RESPONSE

217
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Compression

1

1

1]111111111

1 || 210 x

1

AbovE we Have 12 bits! )

\ HERE WE onLY need 4 bits

> AND THEY BOTH REPRESENT THE SAME THING!
xmmorcmcsmm

Can You unCoMPRESS THIS?

Ol 5 f:x

1

ALl
BL]

28

ofejefe]e

1|1||1I.1 1

IDDOBNNNAE
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Running
Programs

00010010

tHis, DisPlaY THat, and ALL AT
THE SAME TIME.

EAcH PROCESS Runs inside
twe CPU just For g LittLe
bit oF timE bul EVERYIHINg
H3PPENS so Fast tHat it

Looks Like tHEY'RE alL
OF PROCESSES at tHE
sameE time,

() 20082010 « www LessaWorks, com/iids



¥ IF a comPuteER Has 2 CPUs and £acH CPU Has 3 PRocESSES and

EACH PROCESS iS Running 2 THREAdS, How ManY THREAdS is tHE
COMPUTER Running at tHE same time?

A 2
B 12
C 1232
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WHEN You sHARE tHE PRogRaMs You CREATE
ofHER PEOPLE (an ust and iMPROVE THEM fo
make BEHER PRogRaMS.

b

L]

: ; CrossWoRds

_ NN

HEEE BGE
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Homework

Can You Follow tHis PROCESS Flow
From START 1o END 7




Dear Parents

"ComPuteRr SCIENCE FOR Kids " was designed 1o infRoducE tHE basic
conCEP1s oF comPulER SCIENCE to kids wHo aRE starting to LEarn
about comPulERS 3t sgHool oR 3t HomE,

Book's web sifE:

Htte/ /www LEssaWoRLD com/kids

Suggestions and fRansLation REQuESsTs:

IF You HaveE anY suggestions, CORRECTONS, REQUESTS FOR THE
next edition ofF tHis book, OR would like 1o sEE tHis book
transLaled fo Your Language., PIEASE SEnd an Email to;
kids@LessaWoRrLD com

Don't Forge! to BUY @ PAPER COPY OF fHis book:

PlEase Visit THE Book's web sitE to Find out How,
THank You For Your surrortill
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About the book:

"Computer Science For Kids™ was created to introduce the basic
concepts of computer science to kids who are starting to learn about

computers at school or at home,

About the author:

Andre Lessa i3 an experienced IT professional who has been all over
the techie industry - Software Engineer, Business Analyst, IT
Consultant, Database Administrator, CTO, Web Business Entrepreneur,
Project Manager, Technical Book Author ... you name it! His interest
in computer systems dates back to when he was 11 years old. That was
his age when he got his first computer and started writing programs

using programming languages like Basic and Pascal.

He has worked with A LOT OF technologies throughout his career: VB
C#, C, Java, JEE, NySQL, PHP, Python, Perl, Javascript, Oracle, §

Server, XML, XPath, XSLT, LANP, ANS, CSS, and AJAX to name a few,

For this one~of-a~kind book, he took care of everything (Concept
Design, Content, Development, Production, Publishing, etc.)

Thanks for your support!
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