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Lesson O1:
The Bit
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Binary Code is Made of Binary Digits
The Bit

* Short for “Binary Digit”

* The basic unit of information
storage and communication.

* Only has two states...



A Bit Only has Two States

From the Disney Movie Tron
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Examples of Bits
0/1

True / False
Yes / No
Heads / Tails
+ / -
Pass / Fail



Can you find
the bit on your
laptop?



/0O Switch
(on / off Switch)




How Bits String Together

* Bits can represent numbers in Base-2.

* We work in a Base-10 Number System:

1. We count from 0 to 9 in the “ones” place.

2.

Go back to zero in the ones place and put a “1”
in front of it in the tens place to make “10”

Repeat O to 9 in ones place, and add one to tens
place.

What happens when we add 1 to a number with
a 9 in the ones place and 9 in the tens place?



ten tenths
thousands hundredths

hundred |thousands thousandths
thousands ten
hundreds thousandths
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MathATube.com Together we"ll learn




Binary is Base-2

Count from Oto 1 in the ones
place, reset to zero and puta 1l
in front of it in the twos place
to make 10.



Binary Place Values

100
1000
10000
100000
1000000
10000000
100000000
1000000000
10000000000

Place Value
Ones
Ones
Twos
Fours
Eights

Sixteenths

Thirty-Twos

Sixty-Fours

One-Hundred Twenty-Eights

Two-Hundred Fifty-Sixes
Five-Hundred Twelfths

One-Thousand Twenty-Fours



There are 10 types of
people in the world:
those who understand
binary and those who
don't.



Counting in Binary

We've seen 1, 2, 4, and 8 in binary,
but how do we show 3, 5, 6, and 77

Decimal Binary




Deciphering Binary Numbers

1011 8+4+2+1 15
1011 8+ +2+1 11
1100 8+4+ + 12
11111 16+8+4+2+1 31
10110 16+ +4+2+ 22
11001 16+8+ + +1 25
110011 32+16+ _+ +2+1 51
101110 32+ _ +8+4+2+ 46

1010010010 512+ +128+ + +16+ + +2+

1010010111

10010011011




Count in Binary on Your Hands




LIKE

TOTALLY HANG

THAT'S 0100

0010

Q000 Q01001001000

0000 00100100100
P

0

MPOSsTBLE! YUY THAT'S 5
Tony Have sl ALva i PSRNOERS W srow me BEIE
FINGERS! SR NEED! Py 0
: ! £\ From 0-31 :

00111 184714
‘)‘b“;‘&)“v e

YOU KNOW TUCKER
IF YOU WERE
COUNTING ON
YOUR FINGERS
LIKE A

COMPUTER,

00 00

REALLY! 8

I, HOW!

U100 M przaser

CON010 00

PLEASE!
o, \ 50 .
Loy o PR
18 ‘ A Prease!

~

THAT'S PRETTY MUCH IT. |RRERE
|

YOUR FINGERS BEING  |ARN

10010000111110000100100100101

ONCE YOU CAN TMAGINE n1'.])«6001000"1111moomomomoom

THESE NUMBERS, YOUR [RSELI
READY TO GO. SHOWING iRk
CERTAIN FINGERS AND |
THEN ADDPING THEM IS

< =

WHAT NUMBER YOU GET! |1

FOR INSTANCE THE
HANG LOOSE SIGN 15:

mﬂs
0 e

/0010000111110t |01

20100 1111079101001

SEE CHART FOR O-31,

s

1

s

7

-

s/
=3

IS CALLED B/NARY AND IS ﬁ’
USED IN EVERY PIECE OF 2=
DIGITAL ELECTRONICS!

THIS COUNTING SYSTEM \EIBIMERIRS FROM WRISTWATCH TO
CALCULATOR TO PHONE

TO CD PLAYER TO

5

L

~;

4

R

-
—

WOW! SO IF
I CARRY THAT ON WITH
BOTH HANDS T CAN
COUNT TO...

AND TF T

001000100117100100111000100010011117 \0001¢
0010001001 Y0, ADDED MY TOES

001000 @A\ @ 0
0010\ Wi

0016 M

00

001

‘.

00
5

1001¢
..,...ng]gdm(
1010001
200

g
=

FIRST IMAGINE
THAT EACH FINGER
REPRESENTS A
NUMBER. STARTING
WITH THE THUMB,
THAT WILL BE
NUMBER 1. YOUR 0
INDEX FINGER WILL
BE NUMBER 2, AND
YOLIR MIDDLE
FINGER NUMBER 4.

ARE YOU NOTICING
A PATTERN HERE?
ALL PROCEEDING

FINGERS ARE

DOUBLE THE ONE

BEFORE IT. YOUR
SINEXT FINGER IS 8,
AND ENDS WITH
THE PINKY BEING
NUMBER 16.

é

-

s 2|E

o=

1000100111

ol

Q:Q

| Howroons.com




How many
numbers can we

represent using
both hands?



Other Base Number Systems
Quaternary: Base 4

{1,2, 3,10, 11, 12, 13, 20...}

Octal: Base 8

{1,2,3,4,5,6,7,10,11,12,13...}

Duodecimal: Base 12

{1,2,3,4,5,6,7,8,9,A,B,10,11,12...}

Hexadecimal: Base 16

{1,2,3,4,5,6,7,8,9,A,B,C,D, E, F 10,11, 12...}

Sexagesimal: Base 60

So why do we use Base-107?



Q: Why do Geeks get
Halloween and Christmas
confused?

A: Because
25 DEC =31 OCT



The Bit is the Basic Unit of Information
Storage and Communication
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Model of a Helium Atom

Bits aren’t the atoms of the Information Technology Universe, and they aren’t the Protons and Neutrons
of the IT Universe. Bits are the quarks and electrons of the IT Universe.
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The Byte

1 Byte = 8 Bits
On your desktop: Right Click and select “New >
Text Document”

Name it “byte.txt”, Open it and type a single
characterin it.

Save it (CTRL + S). Close it (ALT + F, X).
Right click on the file, select “Properties”.
What is the size of the file?

Try adding another character to the file and
saving it.



Making Letters Out of Bytes

American Standard Code for Information Interchange

ASCII

Binary
0100 0001
01000010
01000011
01000100

0100 0101
0100 0110
01000111
0100 1000
0100 1001

Binary
01100001
01100010
01100011
01100100
01100101
01100110
01100111
01101000
01101001

Glyph

There is also Unicode Standard (UTF-8)



The Kilobyte (KB)

1 Kilobyte = 1000 Bytes

Examples of Files Measured in Kilobytes:
* Images (JPG, GIF, BMP).
* Text files larger than 1000 characters
* Word Processor documents (DOC, PPT, PDF).



The Megabyte (MB)

1 Megabyte = 1000 Kilobytes

Examples of Files Measured in Megabytes:
* Song files (MP3)
e Commercials or Music Videos (MPG, MOV)
* Books / Novels (PDF, DOC, TXT)

When Windows shows a file in KB with a comma,
everything to the left of the comma is the MB

(ie. 123,456 KB = 123.456 MB)



The Gigabyte (GB)

1 Gigabyte = 1,000 Megabytes

1. Open “My Computer”.

. Right click on the “C:” drive, select
“Properties”.

. What is the capacity of your disk? How much
space is used? How much is free?

. Note the value is expressed in bytes too.
Examples of Files in GB: DVD Movies, Video Games



I CRECIVCEE)
1 Tera byt = 1,000 Gigabytes

One lerary of Congress = 20 Tra bytes
New Hard Drives are Being measured in TB too.



The Petabyte (PB)

1 Petabyte = 1 OOO Tera bytes

Exemples of Data I\/Iesured in Petabytes
. World of Warcraft (1.3 PB) . L
Facebook (1 5 PB for 10 B|II|on User Photos)
NEIE (Google processes 10 PB a Day) |

Human Race’s Entire Written Works from the
oeginning of recorded history (50 Petabytes)




The Exabyte (EB)
1 Exabyte = 1,000 Petabytes

The Sum of All Human-Produced Information, Including
Text, Audio, and Video is about 12 Exabytes of Data



Powers of 10
B, KB, MB, GB, TB, PB, EB

“Power of 10” by Charles and Ray Eames 1977
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