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« Storage and processing of information
> History of computing
> Computation
> Memory
> Coding
e Under the bonnet
> Representation of information
> Number systems

e | ogic and Mathematics
> Boolean Algebra
> Binary Arithmetic



Data Representation # e

e You will need to understand:
—how data exists in a computer as binary numbers

— Types of character representation

—How data is represented in files
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e Documents
e Images
e Video

e Audio

It's all numbers to the computer
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e CPU’s dont understand characters or images or
Powerpoint documents etc

e =» O/S designers invented character encoding to
represent alphabets, digits and symbols (e.q.
punctuation)

o A-Z, a-z, 0-9, |@#$%N&*()_+-={}]\;:""/.,<>7
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e CPU’s dont understand characters or images or
Powerpoint documents etc

e = |ater needed to extend to other languages eg

European (Latin diacritics like adadaea) and other
symbols (eg VO£YV)

e = also needed to define file formats to contain this
data ...



Examples of Character encoding... 4 RS oy

Faculty of Information
Technology

e Pre-Historic:
— EBCDIC - used only IBM mainframes, punch cards
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e Historic:
— ASCII - 7 bits — 128 different characters (add a 0 to
the front to make it 8 bits or 1 byte per character)

—IS0-8859 — extension of ASCII to include Latin

alphabets eg German, Scandinavian characters
e 15 subsets to cover Latin, Cyrillic, Arabic, Hebrew, Greek, Thai

https://en.wikipedia.org/wiki/ISO/IEC_8859
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ASCII Table
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e Since computers only know numbers, here is a
the ASCII code is used to encode text.

e To print the word “Hello” on a printer, the
computer sends the sequence of numbers:

13
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e Since computers only know numbers, here is a
the ASCII code is used to encode text.

e To print the word “Hello” on a printer, the
computer sends the sequence of numbers:

Bin 01001000 01100101 01101100 01101100 01101111

Dec 104 101 108 108 111

e Hello = 01001000 01100101 01101100 01101100 01101111
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e Current encoding
— Unicode — expands ASCII to 16 bits or more to
represent over 120,000 characters

— UTF-8 — most common, compatible with ASCII

e Variable length encoding:
— Character# 00-127 1 byte
— Character > 128 2 or more bytes

— UTF-16 — every character (including A-Z) as 16 bits or
32 bit

—The first 128 characters of Unicode are the same as
ASCII for backward compatibility
— See http://www.unicode.org/charts/
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e Current encoding
— Unicode — expands ASCII to 16 bits or more to
represent over 120,000 characters

—UTF-8 — most common, compatible with ASCII &5 rmiL

e Variable length encoding:
— Character# 00-127 1 byte standard
— Character > 128 2 or more bytes

— UTF-16 — every character (including A-Z) as 16 bits or

32 bit
— Commonly called a Double Byte Character Set (DBCS)

—The first 128 characters of Unicode are the same as
ASCII for backward compatibility
— See http://www.unicode.org/charts/
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Unicode — CJK Unified Ideographs

CJK Unified ldeographs (part 2 of 4)-neede.org chart (FLF)
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e How much storage space is required for the string
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e How much storage space is required for the string
—Hello hero?
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e How much storage space is required for the string
—Hello hero?
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e How much storage space is required for the string
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e How much storage space is required for the string
—Hello hero?

H @ | | o h e r o ?
48 |65 |6C |6C [6F (20 |68 |65 |72 |[6F |3F

— BRHL
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e How much storage space is required for the string
—Hello hero?

H @ | | o h e r o ?
48 |65 |6C |6C [6F (20 |68 |65 |72 |[6F |3F

— BRHL
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e How much storage space is required for the string
—Hello hero?

H @ | | o h e r o ?
48 |65 |6C |6C [6F (20 |68 |65 |72 |[6F |3F
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e How much storage space is required for the string
—Hello hero?

H @ | | o h e r o ?
48 |65 |6C |6C [6F (20 |68 |65 |72 |[6F |3F

— BRI

B A il 114
6F | B3 | 59 | 27 | 55 | 29 | 4E | 9A




What about im t ¥
TECHNOLOGY SYDMNEY
dt dDOUT Images, etC e
Technology

e Encoded in special format
—Images: GIF, JPEG, TIFF etc
—Movies: AVI, MOV etc
—Documents: DOC, DOCX, PDF etc

29
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e Often file metadata (eg extensions) tell
applications what format the file is in.

e Sometimes the 1t few bytes tells you:

See FourCC or “"Magic Number” in Wikipedia
e Examples:

“GIF89a” for GIF, “JFIF” for JPEG

“ID3" for MP3

“%PDF-1.5" for PDF

“#1” for shell scripts

“PK" for zip files

https://en.wikipedia.org/wiki/Magic_number_(programming) 3o
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