
Overview of elementary standards

Language and locale coding

Character encoding



What do we need?

� Identification of linguistic communities

� Librarian, technological, linguistic perspectives

� Identification of ‘locales’

� Communities with cultural and linguistic 
specificities

� Identification of writing systems

� How a language is represented in written form 
(from stone to computers)



Languages

� ISO 639:1988, Code for the representation of names of 
languages. Part 1: Alpha-2 codes

� Two-letter language symbols

� ISO 639-2: Code for the representation of names of languages. 
Part 2: Alpha-3 codes

� Three-letter language symbols

en/eng = English

fr/fra = French (français)

es/esp = Spanish (español)

de/deu = German (Deutsch)

Note: lowercase letters for language codes

Maintenance agency:

http://www.iso.org/iso/en/prods-services/iso3166ma/index.html



Countries

� ISO 3166: Code for the representation of names of 
countries

� Two-letter country symbols

GB = Great Britain, US = United States, FR = France, RO = 
Romania

Note: uppercase letters for country codes

� Combining languages and countries:
fr FR = French French, fr CA = Canadian French



Difficulties

� Regional variants

� ? Towards an extended codification of places 

(which granularity)

� A limited language repertoire

� A lot of “peripheral” languages are not registered

� Cf. Ethnologue http://www.sil.org



Representing written languages

Definitions, history

and current situation



Basic definitions

� Character repertoire

� Set of distinct characters, defined independently 

of any coding or ordering rule/procedure

� Each character is defined by a name and a 

reference shape

� Rem.: distinct characters may be associated with 

the same shape

� A: Latin capital A, Cyrillic capital A, Greek capital A



Basic definitions (cont.)

� Character code

� One to one (bijection) association between a 

character repertoire and a set of positive integers

� Hence, notion of position

� Presentation of characters in a table



Basic definitions (cont.)

� Character encoding

� Method (algorithm) to represent in electronic form (as a 

sequence of bytes) of a character code

� By definition: a process which should be independent 

from the character code and the character repertoire

� Simple case (When the code is defined within [0-256])

� The integer code is associated to its standard representation as a 

byte



Example

� Character repertoire
� “a”, “!”, “ä”, “‰”

� Character codes

� ISO 10646

� 97, 33, 228, 8240

� Encoding

� As two bytes

� 0 97, 0 33, 0 228, 32 48



Difficulties

� Charset/character set

� Ambiguous term that designates globally the character 
repertoire, codes and/or encoding

� E.g.: used in MIME headers

� Language

� Often (but wrongly) associated with the choice of a 
repertoire (e.g. web browsers)
� E.g.: Bulgarian can be represented in Cyrillic or Latin characters

� Fonts

� Impose constraints on the representation of characters

� Subordinated to the prior choice of a repertoire



Some archaeology…

� ASCII - American Standard Code for Information 
Interchange
� Combines repertoire, codes and encoding

� The ASCII code also contains control characters

� E.g. CR, LF, ESC, TAB

� Repertoire
! " # $ % & ' ( ) * + , -. /

0 1 2 3 4 5 6 7 8 9 : ; < = > ?

@ A B C D E F G H I J K L M N O

P Q R S T U V W X Y Z [ \] ̂ _

 ̀a b c d e f g h i j k l m n o

P q r s t u v w x y z { | } ~



ASCII : definitions

� Character codes

� One to one association of a number from 32 (“ ”) to 126 
(“~”) following the order in the preceding table

� Positions from 0 to 31, as well as 127are kept for 
« standardizes » control characters

� Character encoding

� Codes are represented by their standard byte 
representation

� No specific use is made of codes between 128 and 255 
(parity)



From a standardization point of 
view

� United states (US-ASCII)

� ANSI X3.4-1986

� International (ISO/IEC JTC1/SC2/WG3)

� ISO 646

� Introduces flexibility for some positions in the code

� # $ ̂  ̀ ~

� Some positions are kept for “national usage”

� @ [ \] { | }

� IRV (1991 edition): International Reference Version = US-ASCII



Next step…

� ISO Latin 1, alias ISO 8859-1

� One member in a family of standards (ISO 8859)

� Defines:

� A character repertoire

� Alphabet latin n° 1 (ISO Latin 1)

� The corresponding codes

� Where ASCII is seen as a sub-set

� Encoding

� Same as ASCII (byte encoding of integers from 0 to 255)



ISO 8859-1

� Additional characters
� Codes from 160 to 255

¡¢ £ € ¥| §¨ © ª« ¬ – ® ¯

° ± 2 3 ́ µ ¶·¸1 º»* * * ¿

À Á Â Ã Ä Å Æ Ç È É Ê ËÌ ÍÎÏ

‹ Ñ Ò Ó Ô Õ Ö x Ø Ù Ú Û Ü † fi ß

à á â ã ä å æ ç è é ê ëìíîï

›ñ ò ó ô õ ö ÷ øù ú û ü ‡ fl ÿ

� Rem.:

� Positions from 128 to 159 are kept for control characters

� E.g. Windows code page 1252,  windows-1252

� Code 160: no-break space



The rest of the family

� ISO 8859 from a wider perspective

� The same principles as those of ISO 8859-1 are 
used to describe other repertoires

� ISO 8859-2 (ISO Latin 2)

� Slavic languages from centre and eastern Europe

� ISO 8859-15 (ISO Latin 9)

� € !

� Etc.



The whole family…

ISO 8859-1, Latin alphabet No. 1, Western", "West European"

ISO 8859-2, Latin alphabet No. 2, "Central European", "East European"

ISO 8859-3, Latin alphabet No. 3, "South European"; "Maltese & Esperanto"

ISO 8859-4, Latin alphabet No. 4, "North European"

ISO 8859-5, Latin/Cyrillic alphabet, (for Slavic languages)

ISO 8859-6, Latin/Arabic alphabet (for the Arabic language)

ISO 8859-7, Latin/Greek alphabet (for modern Greek)

ISO 8859-8, Latin/Hebrew alphabet (for Hebrew and Yiddish)

ISO 8859-9, Latin alphabet No. 5, "Turkish"

ISO 8859-10, Latin alphabet No. 6, "Nordic" (Sámi, Inuit, Icelandic)

ISO 8859-11, Latin/Thai alphabet, (for the Thai language; draft)

(Part 12 has not been defined.)

ISO 8859-13, Latin alphabet No. 7, Baltic Rim

ISO 8859-14, Latin alphabet No. 8, Celtic

ISO 8859-15, Latin alphabet No. 9, "euro"

ISO 8859-16, Latin alphabet No. 10, for a collection of languages



ISO 8859 tables

� ISO 8859-1
� fr, es, Catalan (ca), Basque (eu), pt, it, Albanian (sq), Rhaeto-

Romanic (rm), nl, de, da, sv, no, fi, Faroese (fo), Icelandic (is), 

Irish (ga), Scottish (gd), and en



ISO 8859 tables

� ISO 8859-2 (Latin 2)
� Czech (cs), Hungarian (hu), Polish (pl), Romanian (ro), Croatian

(hr), Slovak (sk), Slovenian (sl), Sorbian



ISO 8859 tables

� ISO 8859-5 (Cyrillik)
� Bulgarian (bg), Byelorussian (be), Macedonian (mk), Russian 

(ru), Serbian (sr) 



ISO 8859 tables

� ISO-8859-6 (Arabic - ar)
� Characters are missing for Perse (fa) and Urdu (ur) in Pakistan



ISO 8859 tables

� ISO 8859-7 (Greek - el)



Towards a universal 
representation of characters

� ISO/IEC 10646 (UCS)
� An international standard

� UCS: Universal Character Set

� An extensible character repertoire associated to a code

� Underlying abstract model

� Unicode
� An industry consortium standard

� Defines a character repertoire and a code made compatible with that 
of ISO 10646

� Provides additional constraints on character usage



Structure of ISO/IEC 10646

128
groups

256
planes

256 rows of
256 cells

A 4 byte encoding

A = 00 00 00 41



Structure of ISO/IEC 10646 
(cont.)

� The character code is identified by:

� Group - Plane - Row - Cell

� BMP - Basic Multilingual Plane

� Group = 0, Plane = 0

� Corresponds to a two byte encoding seen as four 

zones

8190 positionsE000 à FFFDPrivate use, compatibility zone, arabic special forms 

=restricted use section

R

16384 positionsA000 à DFFFReserved for future useO

20992 positions4E00 à 9EFFUnified representations of ideograms (CJK)I

19903 positions0000 à 4DFFalphabets, symbols, phonetic section of  CJK, hangul...A



Example : IPA

(International Phonetic

Alphabet)

U+0250..U+02AF



Encodings (for BMP/Unicode)

� Reference encoding

� UCS-2

� Representation of characters as a sequences of two bytes

� Alternative

� UTF-8

� Codes below 128 are represented as one byte (7 bits, cf. ASCII 

codes)

� Other codes are represented as a sequence of 2 to 6 bytes 

(belonging to [128,255]) 



Summary

� We are close to a stable picture for character 

representation

� 30 years to acheive this!

� General idea of the standardisation process

� Combines:

� Identification of existing practices

� Abstraction to cope for additional needs



Sources

� Unicode Technical Report #17: Character 

Encoding Model

� Korpela, Jukka 2001. A tutorial on character 

code issues


