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Data
How does the computer hardware 
understand data? 

How is that data stored and interpreted? 

Is that data secure?



Data Representation
Data is stored in bits - binary digits 

Depending on the context of the 
information, that data can be 
interpreted in different ways 

How can you tell if a binary number 
(10110101) represents a color, a 
letter, or a decimal number? Last 
week, we learned how to convert a 
binary number to a decimal number, 
but could it represent something 
more?



Context
File extensions provide a great deal of context 

For everything else, there is ASCII 

American Standard Code for Information Interchange 

Originated in 1960 as a way to organize data



ASCII Table

This is just an excerpt of the table. Here, you can see the decimal number on the 
left, followed by the hexadecimal number, and octal numbers that represent 
the item in red. So, capital A is decimal 65 and lowercase a is decimal 97. This 
is programmed into the hardware, which allows our keyboard to appropriately 

communicate with the screen based on our expectations.



Representing Images
Images are represented by individual pixels 
(picture element) 

Each pixel has a 3-byte RGB representation: 
Red, Green, Blue 

http://code.org/pixelation

*Slide from Dr. Jeff Gray

http://code.org/pixelation


Why does a photo taken by 
an 8 MegaPixel camera not 
take 24 Megabytes (8x3) to 

represent?



Compressing Bits
There is often a need to compress information when 
bandwidth or storage is limited 

A fax machine sends 1000x2000 pixels per sheet of paper 

How can we reduce the amount of information sent? 

Think about potential wasted space in a photo when many 
pixels are redundant  

Run-Length Encoding (RLE) is a compression technique used on 
hard drives and other storage media. It also is used to reduce 
the time to send a fax by a factor of 7.



RLE
How the letter ‘a’ might be represented with Run-

LengthEncoding 

*Worksheet





Lossy vs Lossless Data 
Compression

Key Tradeoffs in Storing Information 

Size versus fidelity 

Lossless compression reduces the overall number of bits needed 
to represent data, allows the original data to be perfectly 
reconstructed 

RLE, ZIP, GIF, TIFF, PNG 

Lossy compression reduces the overall number of bits, but uses 
inexact approximations that may result in loss of information 
when recovering the original data 

JPEG, MPEG, MP3



Text Message Acronyms
Think of some commonly used text 
messaging acronyms 

Why are they important? 

What do they allow us to do? 

What are the disadvantages of their 
use?



How can data leaks 
happen?



Computer Doesn’t Forget

Redacting within software doesn’t work. It still needs to be 
done the old fashion way. When done on the computer, the user 

is merely placing a color over the existing bits, but those 
existing bits never disappear. They are still present.


