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ASCII

American Standard Code for Information Interchange (published 1963)

based on the English alphabet, encodes 128 characters into seven-bit integers

95 printable chars
0-9 a-z A-Z ..

33 non-printing control chars
return, tab, escape, ...
Most are obsolete - for old typers

* For example, lowercase (i ):
1101001 binary
69 hexadecimal
105 decimal
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eight-bit or larger character encodings - includes the 7-bit chars, and more

For example, lowercase (i ):
1101001 binary
69 hexadecimal
105 decimal

Extended ASCII
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Unicode

Universal standard for encoding, representing, and handling text in computers.

To ensure every character from every writing system has a unique code, no matter the
platform, program, or language.

* Unique number for each character (e.g., U+0627 = Arabic letter “I”)
e Covers 150+ scripts (Latin, Arabic, Chinese, Emoiji, etc.).
* Enables global text processing and exchange across systems.

Without Unicode - text may appear garbled or inconsistent.
With Unicode - seamless communication across languages and platforms.

Examples
U+0041 - A (Latin)
U+0627 - | (Arabic)
U+4E2D > H1 (Chinese)
U+1F600 > @ (Emoji)
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Locales and Word Order
(S Cus A

A locale defines regional & cultural preferences for software:
Language & script (Arabic, English, Chinese...)
Date, time, and number formats
Collation rules (how words are sorted and compared)

Different languages sort words differently:

* English: alphabetical order (A = Z)

* Swedish: 3, 3, 0 are separate letters at the end of the alphabet

* Arabic: (..o ol or (oz ol

* Chinese/Japanese: sorted by radicals, stroke count, or phonetics
e Case sensitivity, accents, and diacritics change order:

* resume #résumé in some locales, but treated the same in others



Unicode Collation

Collation = rules for comparing and ordering text.
Determines how strings are sorted, matched, or searched in different languages.
Without collation - “alphabetical order” varies and may confuse users.

Unicode Collation Algorithm (UCA)

A standard method for comparing Unicode strings across languages.
Provides a default order for all characters.

Allows locale-specific tailoring (e.g., Arabic, Swedish, Chinese).

Examples

English: resume < résumé < resumé

Swedish: z<a<a<o6

Arabic: Sorts by base letters, ignoring diacritics | =1
Chinese: Sorted by pinyin or radical + stroke order.



Letter ordering systems in Arabic

1. Alphabetical Order (3lx¢/! w,un/dwm)
LScjc.chc‘ﬁcd chcdc&c&cbcbcuacuocuucu.uc)c)c.)QcCcCcC“.)cu‘ud
* Widely used today, especially in dictionaries, indexes, and reference works.
* Based on the similarity of letters in shape and sound
* By the linguist Nasr ibn Asim al-Laytht (&) ewele o _23), order of al-Hajjaj, to distinguish it from
the Abjad order. "

2. Abjad Order (=Y i)
.&cbcub céctcd’)c&c& )@ o B c&cuncdcfcd 2 cL“Sc‘b (T e9eRd cccgci
* Oldest ordering of the Arabic script

* Primarily used in Abjad numerals (hisab al-jummal), where each letter is assighed a numerical
value - historically used in other Semitic languages.

3. Phonetic Order (J ss2)) a3 I/ zy5=0ll)
s'-cTcL..Scjc\acgcdc()cdgcécd’)cbc&c&cb Q) ur P cu'acdbcccéctcﬁaccc&
* Less common than the other two systems. It is based on the articulation points of letters in the

speech organs, beginning from the throat and moving outward [1, 4].
* by al-Khalil ibn Ahmad al-Farahidi (de=) ¢ Ju=dl)
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