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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establish j izati ' i i i v —C
technical fommittees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
The main| task of the joint technical committee is to prepare International Standards.,Draft Internatiopal
Standardd adopted by the joint technical committee are circulated to national bodies fér yoting. Publication [as
an International Standard requires approval by at least 75 % of the national bodies easting a vote.

Attention [s drawn to the possibility that some of the elements of this document'may be the subject of patent
rights. ISQ and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 14651 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technology,
Subcommittee SC 2, Coded character sets.

This secpnd edition cancels and replaces the first edition (ISO/IEC 14651:2001), which has been
technically revised. It also incorporates the Amendments ISO/IEC 14651:2001/Amd.1:2003,
ISO/IEC 1j4651:2001/Amd.2:2005 and ISO/IEC 14651:2004/Amd.3:2006.
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Introduction

This International Standard provides a method, applicable around the world, for ordering text data, and
provides a Common Template Table which, when tailored, can meet a given language’s ordering
requirements while retaining reasonable ordering for other scripts.

TI']e Common Template Table requires some tailoring in different local environments. Conformarce to this
Infernational Standard requires that all deviations from the Template, called "deltas", be declared-to|document
resultant discrepancies.

This International Standard describes a method to order text data independently of context.
ISP/IEC TR 14652 has specifications for ordering that informatively complement the specificatigns in this

Infernational Standard, and indicates where additional information can be<sought on ordering|keywords
defined in this International Standard.

© ISO/IEC 2007 — All rights reserved \"
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INTERNATIONAL STANDARD ISO/IEC 14651

:2007(E)

Information technology — International string ordering and
comparison — Method for comparing character strings and
description of the common template tailorable ordering

TH

Scope

is International Standard defines the followings.

A reference comparison method. This method is applicable to two character strings to deteqmine their

collating order in a sorted list. The method can be applied to strings containing characters frg
repertoire of ISO/IEC 10646. This method is also applicable to subsets\of that repertoire, such 4
the different ISO/IEC 8-bit standard character sets, or any other character set, standardised
produce ordering results valid (after tailoring) for a given set of danguages for each script. Th

m the full
s those of
or not, to
is method

uses collation tables derived either from the Common Template Table defined in this International

Standard or from one of its tailorings. This method provides.a reference format. The format is
using the Backus-Naur Form (BNF). This format is used to describe the Common Template 1
format is used normatively within this International Standard.

A Common Template Table. A given tailoring ofcthe Common Template Table is used by the

described

[able. The

reference

comparison method. The Common TemplatetTable describes an order for all characters encoded in
ISO/IEC 10646:2003 up to Amendment 2, plds characters DEVANAGARI LETTER GGA, DEVJANAGARI

LETTER JJA, DEVANAGARI LETTER-DDDA and DEVANAGARI LETTER BBA (character

s U097B,

U097C, UO97E and UO97F, respectively). It allows for a specification of a fully deterministic ordering. This
table enables the specification of-a string ordering adapted to local ordering rules, without regquiring an

implementer to have knowledge (of;all the different scripts already encoded in the UCS.

NOTE 1 This Common Témplate Table is to be modified to suit the needs of a local environment
worldwide benefit is that, fok other scripts, often no modification is required and the order will remain as cd
possible and predictable from an international point of view.

NOTE 2 The chatacter repertoire used in this International Standard is equivalent to that of the Unicod
version 5.0.

A referencémname. The reference name refers to this particular version of the Common Template
use assa,reference when tailoring. In particular, this name implies that the table is linked to g
stage-of*development of the ISO/IEC 10646 Universal multiple-octet coded character set.

The main
nsistent as

e Standard

Table, for
particular

Common

Requirements for a declaration of the differences (delta) between the collation table and the

- Lot T alal
IrCrripialc Tdulc.

This International Standard does not mandate the following.

A specific comparison method; any equivalent method giving the same results is acceptable.

A specific format for describing or tailoring tables in a given implementation.

Specific symbols to be used by implementations, except for the name of the Common Template Table.

Any specific user interface for choosing options.

© ISO/IEC 2007 — All rights reserved
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e Any specific internal format for intermediate keys used when comparing, nor for the table used. The use of
numeric keys is not mandated either.

e A context-dependent ordering.

e Any particular preparation of character strings prior to comparison.

NOTE 1

It is normally necessary to do preparation of character strings prior to comparison even if it is not prescribed

by this International Standard (see Annex C).

NOTE 2

Although no user interface is required to choose options or to specify tailoring of the Common Template Table,

conformang:
that processses present available tailoring options to users.

2 Conformance

A process

the applicgtion of the specifications given in 6.2 to 6.5.

A declara]
or by refe

e Then

e  Whether the process supports the forward, position processing parameter.
e  Whether the process supports the backward processing parameter and at which level.
e The tailoring delta described in 6.4 and how many levels*are defined in the delta.

e If a pteparation process is used, the method usedyshall be declared.

ion of conformity to this International Standard shall be accompanied by a’statement, either direqt
ence, of the following.

umber of levels that the process supports; this number shall be. atdeast three.

e requires always declaring the applicable delta, a declaration of differences with this table. It is recommended

is conformant to this International Standard if it produces results identical to those that result frgm

y

It is the desponsibility of implementers to shew how their delta declaration is related to the table synfax

described

can be cansidered as giving the same results as those prescribed by the method specified in Clause 6. The
use of a pfeparation process is optionaltand its details are not specified in this International Standard.

3 Normative references

in 6.3, and how the comparison method they use, if different from the one mentioned in Clause| 6

The following referenced. . documents are indispensable for the application of this document. For dated
references, only thecedition cited applies. For undated references, the latest edition of the referenced

document

ISO/IEC 1|0646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

(including any amendments) applies.

ISO/IEC 1

646:2003/Amd. 12005, Information technology — uUniversal Multiple-Octet Coded Character Set

(UCS) — Amendment 1: Glagolitic, Coptic, Georgian and other characters

ISO/IEC 10646:2003/Amd.2:2006, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Amendment 2: N'Ko, Phags-pa, Phoenician and other characters

© ISO/IEC 2007 — All rights reserved
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
4.1

character string

sequence of characters considered as a single object

4.2
collating symbol

ddita
lisf of the differences between a given collation table and another one

NQTE 1 The given collation table, together with a given delta, forms'a new collation table.

NQPTE 2  Unless otherwise specified in this International Standard, the term "delta" always refers to differences from the

Cdmmon Template Table as defined in this International Standard.

(collation) level
uence number for a subkey in the series_of,subkeys forming a key

ering key
uence of subkéys“used to determine an order

(copllation) preparation
prpcess\in"which given character strings are mapped to (other) character strings before the calcula
orglering key for each of the strings

410
reference comparison method
method for establishing an order between two ordering keys

NOTE 1 See Clause 6.
4.1

subkey
sequence of weights computed for a character string

© ISO/IEC 2007 — All rights reserved
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collating element

413
(collation
positive in

414

) weight
teger value, used in subkeys, reflecting the relative order of collating elements

weighting element

list of a gi

5 Symbols and abbreviations

Following
hexadecin
that chara

In the Cd
notation d

6 Strin

6.1 Preparation of character strings prior to comparison

It may be
(see Ann
Standard,
preparatio

Where ap
encoding
encompas
characters
and chang
order Ara
strings wi
accents b
its origina

NOTE 1

(precompo
breaking U
characters

o £ HP S il ol 1o 1 l
CITTIATNTuTT UT ' WTITYITo oTUYUTTIUdAITYy UTUTTTU Uy TCVTT

nal digits (where all the letters in the hexadecimal string are in upper case) and refers to the value
cter in ISO/IEC 10646. This convention is used throughout this International Standard.

mmon Template Table arbitrary symbols representing weights are used according to the B
bscription in 6.3.1.

g comparison

px C for an example of such preparation). Although not part of the scope of this Internatio
preparation may be an important part of the 'ordering process. See Annex C for some examples
n.

plicable, it can be an important part-of the preparation phase to map characters from a non-U
scheme to the UCS for input to.the comparison method. This task can amongst other thin
s the correct handling of escape sequences in the originating encoding scheme, the mapping
without an allocated UCS-eadepoint to an application-defined codepoint in the private zone ar
e the sequence of characters in strings that are not stored in logical order. For example, for vis
bic code sets, input strings must be put into logical order; and for some bibliographic code se
th combining accents;-stored before their respective base character require that the combini

encoding scheme:

The Common Template Table is designed so that combining sequences and corresponding single charact
ed) will have precisely the same ordering. To avoid inadvertently breaking this invariant (and in the procg
nicode,.conformance), tailoring should reorder combining sequences when corresponding precompos
are’reordered. For example, if A is reordered after Z, then the sequence <A>+<combining diaeresis> sho

also be red

rdéred. To avoid exposing encoding differences that may be invisible to the end-user, it is recommended t

ISO/IEC 10646, characters are referenced as UX where X stands for a series\of one to eight

of

NF

hecessary to transform character strings before the reference comparison method is applied to thgm

hal
of

S
gs

of
ea
hal
ts,

ng

b put after their basecharacter. The resulting string sequence may then have to be remapped into

Ers
SS
ed
uld
hat

strings be

normalized according to Unicode normalization form NFD to achieve this equivalence — see Bibliograp

Unicode Technical Report no. 15.

NOTE 2

Escape sequences and control characters constitute very sensitive data to interpret, and it is hig

recommended that preparation should filter out or transform these sequences.

NOTE 3

hy,

hly

Since the reference method is a logical statement for the mechanism for string comparison, it does not
preclude an implementation from using a non-UCS character encoding only, as long as it produces results as if it were
using the reference comparison method.

© ISO/IEC 2007 — All rights reserved
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6.2 Key building and comparison
6.2.1 Preliminary considerations

6.2.1.1  Assumptions

The collation table is a mapping from collating elements to weighting elements. In each weighting element,
four levels are described in the Common Template Table. This number of levels can be extended or reduced,
but can not be less than 3, in tailoring.

NQTE In the Common Template Table, levels generally have the following characteristics, although this| purpose is
nof absolute:

Level 1: This level generally corresponds to the set of common letters of the alphabets for that script, if|the script is
alphabetic, and to the set of common characters of the script if the script is ideographic pr'§yllabic.

Level 2: This level generally corresponds to diacritical marks affecting each basic character of the scrigt. For some
languages, letters with diacritics are always considered an integral part of the basiclletters of the alphabet, and are
not considered at this second level, but rather at the first. For example, in Spanish, N TILDE is considgred a basic
letter of the Latin script. Therefore, tailoring for Spanish will change the definition of N TILDE from "tIe weight of
an N in the first level and the weight of a TILDE in the second level" to("the’weight of an N TILDE (placed after N
and before O) in the first level, and indication of the absence of a\diacritic in the second level'l For some
characters, variant letter shapes are also dealt with on level 2. An example of this is 3, the LATIN SMALL LETTER
SHARP S, which is treated as equivalent to ss on level 1, but traditionally distinguished from it on level 2.

Level 3: This level generally corresponds to case distinctions (upper and lower case) or to distinctior)s based on
variant letter shapes (like the distinction between Hiragana ‘and Katakana).

Level 4: This level generally corresponds to weighting differences that are less significant than those Jat the other
levels. Often the last level (level 4 in the Common Template Table) is intended to specify additional weighting for
"special" characters, i.e., characters normally-not part of the spelling of words of a language (such as dingbats,
punctuation, etc.), sometimes called "ignorable" characters in the context of computerized ordering.

6.2.1.2 Processing properties

A [given tailored table has specifici.scanning and ordering properties. These properties may hHave been
changed by the tailoring.

A bcanning direction (forward,or backward) for each level is used to indicate how to process the string. The
scanning direction is a global property of each level defined in the tailored table.

If {he last level is greater than three, there is an optional property of this level of comparison, called “position”
option: when active) a comparison on the numeric position of each “ignorable” character in the twq strings is
effected, beforeComparing their weights. In other words, for two strings equivalent at all levels excgpt the last
one, the string having an ignorable character in the lowest position comes before the other ong. In case
corresponding ignorable characters are at the same position, then their weights are considergd, until a
difference-is found. Support for this kind of processing is optional and is not necessary to claim copformance
tothis,International Standard.

NOTE The scanning direction (forward or backward) is not normally related to the natural writing direction of scripts.
The scanning direction applies to the logical sequence of the coded character string.

According to ISO/IEC 10646, for scripts written right to left, such as Arabic, the first characters in the logical sequence
correspond to the rightmost characters in their natural presentation sequence. Conversely, for the Latin script, written left
to right, the first characters in the logical sequence correspond to the leftmost characters in their natural presentation
sequence.

Scanning forward starts with the lowest position in the logical sequence, while scanning backward starts from the highest
position, independently of the presentation sequence. The scanning direction for ordering purposes is a global property of
each level described in the table.

In ISO/IEC 10646, the Arabic script is artificially separated into two pseudo-scripts: 1) the logical, intrinsic Arabic, coded
independently of contextual shapes, and 2) the Arabic presentation forms. Both allow the complete coding of Arabic, but

© ISO/IEC 2007 — All rights reserved 5
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intrinsic Arabic is normally preferred for better processing, while presentation-form Arabic is preferred by some
presentation-oriented applications. ISO/IEC 10646 does not prescribe that the presentation forms be stored in any specific
order, and in some implementations, the storage order for the latter is the reverse of the storage order used for intrinsic
Arabic. It is therefore advisable that the preparation phase be used to make sure that Arabic presentation forms and other
Arabic characters be fed to the comparison method in logical order.

A tailored sort table may be separated into sections for ease of tailoring. Each section is then assigned a

name consistent with the specification in 6.3.1. One of the tailoring possibilities is to assign a given order to
each section and to change the relative order of an entire section relative to other sections.

6.2.2 Reference ordering key formation

When twd strings are to be compared to determine their relative order, the two strings are first parsed:intg a
sequence|of collating elements taking into account the multi-character “collating-element” statements
declared and used in a tailored table (if the syntax of 6.3.1 is used). For the syntax used for expressing Lhe
Common [Template Table, the name of a collating element consisting of a single character, iscformed by the
UCS valug of the character, expressed as a hexadecimal string, prefixed with “U”. For multi“character collating
elements,[the name and association to characters can be found via the collating elements declarations.

Then a sg@quence of m intermediary subkeys is formed out of a character string,(Where m is the number|of
levels desgribed in a tailored collation weighting table.

Each ordgring key is a sequence of subkeys. Each subkey is a list of numeric-weights. A subkey is formed |by
successively appending the list of the weights assigned, at the level of ¢he'subkey, to each collating elemegnt
of the string. The keyword “IGNORE” in the Common Template Table\at the place of a sequence of collating
symbols gt a level, indicates that the sequence of weights at that level for that collating element is an empty
sequence|of weights.

There arg three ways of forming subkeys: subkeys formed using the “forward” processing parameter;
subkeys [formed using the “backward” processing,”parameter; and subkeys formed using the
“forward, position” processing parameter. Subkeysithat use the “position” option can only occur at the
last level,|and only if that level is greater than three! Support of the “position” option is not required for
conformance. If the processing parameter “forward,position” is not supported, “forward,positiqn”
shall be interpreted as if the processing parameter had been “forward”.

If there is| no entry in the tailored table for a character of the input string, then the character’'s weights gre
undefined| Characters with undefined weights should be ordered, with respect to characters that have defined
weights, gs if the undefined ones were given the weight named “UNDEFINED” at the first level. If there is ho
weight asgignment to the symbal SUNDEFINED” before the symbol <SFFFF>’s weight assignment in a given
tailored taple, then the table shall be interpreted as if “UNDEFINED” was weighted just before <SFFFF>. The
ordering df characters with-undefined weights with respect to other characters with undefined weights is mot
specified in this International Standard.

NOTE 1 A possihle way to order characters with undefined weights is as if there were tailoring lines like this one added
to the table, in UCS code point order (call the maximal level 4 weight <PLAIN> here):
<UXXXX> "<UNDEFINED><UXXXX>";<BASE>;<MIN>;<PLAIN>

NOTE 2 “—<SFFFF>Tsthemaximattevet-tweightmthe-Commom Temptate-Tabte:

6.2.2.1 Formation of a subkey with the “forward” level processing parameter

Subkeys, at a particular level, formed with the “forward” level processing parameter, are built in the following
way:

During forward scanning of each collating element of the input character string, one or more weights are
obtained. These weights are obtained by matching the collating element in the given tailored collation
weighting table, obtaining the list of weights assigned to the collating element at the particular level. The
obtained weight list is appended to the end of the subkey.

6 © ISO/IEC 2007 — All rights reserved
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6.2.2.2 Formation of a subkey with the “backward” level processing parameter

Subkeys, at a particular level, formed with the “backward” level processing parameter are built by forming a
subkey as with the “forward” parameter, then reversing that subkey weight by weight.

6.2.2.3 Formation of a subkey with the “forward, position” level processing parameter

Subkeys, at the last level, formed with the “forward, position” level processing parameter are formed by
forming a subkey as with the “forward” parameter, but for collating elements that are not ignored at all levels
but the last one, their last level weighting (list of weights) is repl ingle weight (call it <PLAIN> here)
that is larger than all other weights at the last level in the given tailored table. Collating elements that are
ored at all levels but the last one, retain their weighting according to the given tailored table) Fjnally, any
trgiling sequence of the maximal weight (<PLAIN>) is removed from the subkey, effectively repldcing each
trgiling maximal weight with a zero weight.

NQTE For any level, implementations are allowed to apply an order-preserving reduction '0f all subkeys gt that level.
Such a reduction is useful for levels 2, 3, and 4. Level 2 often has long stretches of the weight hamed <BASE>|in Annex A.
Lejel 3 often has long stretches of the weight named <MIN> in Annex A. Level 4 often has long stretches of the weight
named <PLAIN> here. One such ordering preserving subkey reduction technique efféctively encodes, in the last level
supkey, the (relative) position, as single number each, of each otherwise ignoréd)character; hence the ngme of the
“‘ppsition” option.

6.2.3 Reference comparison method for ordering character strings

THe reference comparison method for ordering two given character strings (after collation preparafjon, which
is hot part of the reference comparison method itself) is to compare ordering keys generated by the|reference
kely formation method described in 6.2.2 of this International Standard:

e | Begin by building an ordering key, using a given\tailored collation weighting table, for each of the two given
character strings being compared.

e | Then compare the resulting keys according to the key ordering definition below in this subclause| Keys can
be compared either up to a given level;or up to the last level of the given tailored collation weighting table.

NQTE 1 The comparison may be made while generating the ordering keys for two strings to be compared, stopping the
key generation when the order of the\strings can be determined. Such a technique is sometimes termed lazy|evaluation,
and some systems support it by default. This avoids generating the full ordering key, when an ordering differepce may be
foynd early in the keys. Whena bigger set of strings are to be ordered, it may be advisable to generate the ordering keys,
anf store each key or an initial segment of each, before comparing the keys.

WEights for different’levels should not be compared, which implies that subkeys at different levels $hould not
be compared. Nof.should keys generated from different tailored tables be compared.

NQTE 2  This( allows implementations to assign weightings at each level independently of the other |evels, and
independentlyof other tailorings.

mlis’the maximal level of a given tailored table. Recall that a key is a list, of length m, of subkeys; g subkey is

e 4 H s Il O ' Hy Ol oy ) 1
a Irstof WCIUITS, atiu a WCIYTIU 1o a PUSILUVT TTTIICYCTT. UUITT TIULAUUTTS UsSTU UTIUW dltT.

L is the length of the subkey z, i.e., the number of weights in the subkey.

e  zZwyy), Where 1 <a <L, is the weight at index position a (an integer > 0) of the subkey z.

uskp), Where 1 < b < m, is the subkey at level b (an integer > 0) of the key u.

© ISO/IEC 2007 — All rights reserved 7
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The orderings of weights, subkeys, and ordering keys (up to a given level, or up to the last level) are total
order relations, defined for a given tailored collation table as follows:

1. Weights are positive integers (in the reference method), and are compared as such for the purposes of
collation.

2. A subkey v is less than a subkey w (written v <w) if and only if there exists an integer i, where
1<isL,#1andi=<L,, suchthat

— I=1and Ve < Woan OF
w(r) wi(r)r

—h

or all integers j, where 1 < < i, the equality Vwt(j) = Wwt(j) holds, and either
1 <L, and vwti) < Wwt(;), Or
+ 1=L,+1 and 0 < wyy).

A subkey v is greater than a subkey w (written v > w) if and only if w is less than{ A subkey v is eqlial
to a syibkey w (written v = w) if and only if neither v is less than w, nor w is less'than v.

3. An ordlering key x is less than an ordering key y at level s (written x < y).if and only if there exists an
integdr i, where 1 <i < s and i < m, such that

~.

= 1 and Xsk(j) < Ysk(i), O
— for all integers j, where 1 <j < i, the equality xsk(j) 5 Ysk(j) holds, and xsk(;) < ysk()

An ordlering key x is greater than an ordering key y at level s (written x > ) if and only if y is less thap x
at level s. An ordering key x is equal to an ordering-key y at level s (written x = ) if and only if neithef x
is lesg than y at level s, nor y is less than x at levels.

4. For ordering keys, <, >, and = are defined as-<;;;, >,,;, and =, respectively.

NOTE 3 | For ordering keys, X <ty implies X <t#71Yy, X >ty implies X >t+1y, X =ty implies X =t-1y, X<gYy is falpe,
X >pYy is fdlse, and X =g y is true. Above level m, for a given tailored table, there are no further ordering distinctions. Npte
that this defiinition implies that if two ordering.keys are in the ‘less than’ relationship at level 1, they will also be in the ‘Igss
than’ relatignship at levels 2, 3, 4, etc. [h general, whenever two ordering keys are less than at a given level, they will aJso
automatically be less than at all subsequent, higher levels. Conversely, if two ordering keys are equal at a given level, they
will also aufomatically be equal at’all preceding, lower levels.

6.3 Common Template Table: formation and interpretation
This subclause spegcifies:

e The gyntax‘used to form the Common Template Table in Annex A of this International Standard of a
tailorgdiable based upon the Common Template Table as expressed in Annex A.

e Conditions of well-formedness of a table using this syntax.

e Interpretation of tailoring statements in deltas for tables formed using this syntax.
e Evaluation from symbols to weights of tailored tables formed using this syntax.

e Conditions for considering two tables as equivalent.

e Conditions for considering comparison results as equivalent.
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6.3.1 BNF syntax rules for the Common Template Table in Annex A

Definitions between <angle brackets> make use of terms not defined in this BNF syntax, and assume general
English usage.

Other conventions:

* indicates 0 or more repetitions of a token or a group of tokens;

+ indicates 1 or more repetitions of a token or a group of tokens;

? indicates optional occurrence of a token or a group of tokens (0 or 1 occurrences);
parentheses are used to group tokens;

production rules are terminated by a semicolon,

Define collation tables as sequences of lines:
weight_table = common_template_table | tailored_table ;

common_template_table =
simple_line+ ;

tailored_table = table_line+ ;

Dgfine the line types:

simple_line = (symbol_definition | collating_element |
weight_assignment | ordér)end)? line_completion ;

table_line = simple_line | tailoring' line ;

tailoring_line = (reorder_after | oxder_start | reorder_end |
section_definitien | reorder_section_after)

line_completiony’;
Dgfine the basic syntax for collation weighting:

symbol_definition =
‘collating-symbol’ space+ symbol_element ;

symbol_element =_gymbol | symbol_range ;

symbol_range = symbol ‘..’ symbol ;
symbol = simple_symbol | ucs_symbol ;
ucs_symbpol = ("<U’ one_to_eight_digit_hex_string '>') |

("<U-' one_to_eight_digit_hex_string '>') ;
simple_symbol = ’‘<’ identifier ’'>’' ;

collating_element =
"collating-element’™ space+ symbol space+
'from’ space+ quoted_symbol_sequence ;

quoted_symbol_sequence =
'm gimple_weight+ "7

weight_assignment =
simple_weight | symbol_weight ;

simple_weight = symbol_element | 'UNDEFINED’ ;

symbol_weight = symbol_element space+ weight_list ;

© ISO/IEC 2007 — All rights reserved 9
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weight_list = level token (semicolon level_ token)* ;
level_token = symbol_group | 'IGNORE’ ;

symbol_group = symbol_element | quoted_symbol_sequence ;
order_end = ‘order_end’ ;

Define the tailoring syntax:

reorder aftrer = ‘reorder-after’ space+ target symbol
tdrget_symbol = symbol ;
order_start = '‘order_start’ space+ multiple_level_direction ;

miiltiple_level_direction =

(direction semicolon)* direction (’,position’)? ;
direction = 'forward’ | ’'backward’ ;
re¢order_end = 'reorder-end’ ;

s¢ction_definition =
section_definition_simple |
section_definition_list ;

s¢ction_definition_simple =
"section’ space+ sectionWidentifier ;

s¢ction_identifier =
identifier ;

s¢ction_definition_list =
"section’ space+ section_identifier space+ symbol_list ;

symbol_list = symbol_element (semicolon symbol_element)* ;
re¢order_section_after (=

'reorder-section-after’ space+ section_identifier space+
taxrget_symbol ;

Define low-level tokens used-by the rest of the syntax:

10

iflentifien. (letter | digit) id_part* ;
id_part-—= letter | digit | =" | '_" ;

limé. completion =

x o £ _TAOT
LT

=Pt £11:133 7 = mopry 7

comment = comment_char character* ;

one_to_eight_digit_hex string =
hex_upper | hex_upper hex_upper |
hex_upper hex_upper hex_upper |
hex_upper hex_upper hex_upper hex_upper |
hex_upper hex_upper hex_upper hex_upper hex_upper |
hex_upper hex_upper hex upper
hex_upper hex_upper hex_upper |
hex_upper hex_upper hex_ upper
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THe usage of the following locale syntax keywords is as follows:

cdllating-symbol
cqllating-element

orger_start

orgder_end

reprder-after

reorder-end

section

reorder-section-after

© ISO/IEC 2007 — All rights reserved
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hex_upper hex_upper hex_upper hex_upper |hex_upper
hex_upper hex_upper hex_upper
hex_upper hex_upper hex_upper hex_upper

hex_numeric_string =
hex_upper+

7

Keyword usage

character set injuse,

not including any

characters used to delimit the end of lines>

Defines a collating symbol representing a weight.

space = © ' | <TAB> ;
semicolon = "2
ESH‘]H‘]EHE_SHSE — 7 O 7 -
digit — 0’ | 11 | 1 | I 4 |
5 | 6’ I g I g’ XY ;
hex_upper = digit | 'a’ | 'B* | ‘¢’ | 'D’ | 'E' | 'F'(4
1etter = /a/ /b/ /c/ /d/ /e/ /f/ /g./
Ihl Iil Ijl Ikl Ill Iml lnl
Iol Ipl Iql Irl Isl Itl Iul
ey ‘W ey Ty ro
IAI IBI Icl IDI IEI IFI IGI
IHI III IJI IKI ILI IMI INI
IOI IPI IQI IRI ISI ITI IUI
Ivl IWI le IYI IZI ;
EOL = <end-of-line in the téxt conventions in use> ;
character = <any member of thelZepertoire of the encoded

7

Defines'a collating element symbol representing a multi-character collating elgment.

Defines collation rules. This statement is (after reordering is done) followed by one or

more collation order statements, assigning multi-level collation weightings to gollating

elements. A collating element is either a character or a defined substring.

Specifies the end of the collating order statements.

Specifies the end of the "reorder-after" collating order statements.

Redefines collating rules. Specifies after which collating symbol weighting the|lines
are to be moved. This

eassign

Defines a section of the table. A section can be moved as a whole by “reorder-section-

after”.

Redefines the order of sections. This statement is followed by a section symbol and a

target symbol. The result is to reassign collating symbol’s values or collating element’s
weightings.

11
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6.3.2 Well-formedness conditions

WF 1. Any simple_symbol occurring in a weight_list shall also occur in the initial symbol_element of a
symbol_weight, or symbol_definition that occurs no later in the sequence of lines that constitute a
weight_table.

NOTE All simple_symbols must be “defined” before they are “used”.

WF 2. No symbol that occurs in a symbol_definition in a weight table that contains no failoring_lines may
occur in another symbol_definition in the same weight_table.

NOTE Puplication—of-colation— A - s Lt

must remain true for a tailored_table after all reordering of lines has been applied.

WF 3. Al weight lists in a tailored_table shall contain the same number of level_tokens. An~empty
leyel_token shall be interpreted as the collating_element itself.

NOTE A tailorable table must be consistent in its use of levels throughout.

WF 4. A|tailored_table shall contain one order start statement. This statement shall appear after the
symbol_definition entries and before the symbol_weight entries after all reordéring of lines has been
applied.

WF 5. A|multiple_level _direction in a tailored_table shall contain the same ‘wiumber of directions as the
ndmber of level_tokens of any weight_list in that tailored_table.

NOTE Any order_start must have the same number of levels as is generally used in the table.

WF 6. If|a level token in a weight list consists of a symbol_greup, all successive level tokens in that
weight_list shall also consist of a symbol_group.

NOTE IGNORE must not be used at a level after an explicit symibol for a weighting.

WF 7. Any section_identifier occurring in a reorder_section_after shall occur in a section_definition that
ogcurs earlier in the sequence of table_lines that constitutes a tailored_table.

NOTE All section_identifiers must be “defined” before’they are “used”.

WF 8. No two section_definitions in a tailored) table shall contain the same values in their section_identifiefs.

NOTE Multiple definitions of sections areprohibited; section_identifiers must be unique.

WF 9. Each reorder_after in a tdilored _table shall be followed at a later point in that tailored table by a
reprder_end or another feorder_after.

WF 10. Aftailored_table shall eontain one order_start and one order_end.

WF 11. If the section_identifier of a statement reorder_section _after corresponds to the section_identifier of a
sqction_definition_list, then the farget _symbol of that statement reorder_section_after shall not have
the same value as any of the symbof’s of the section_definition_list.

NOTE A settion must not be reordered after a line which the section itself contains; recursive relocation of lineg is

prohibited.

WF 12. Any symbol_range shall contain two symbols which meet the following conditions: 1) Each of the two
symbols shall contain a common prefix. 2) The portions of identifier of each of the two symbols
following the common prefix shall be a hex_numeric_string containing the same number of
hexadecimal digits. 3) When interpreted as numeric values, the hex_numeric_string of the first symbol
shall be less than the hex_numeric_string of the second symbol. One plus the positive integral
difference between the hex_numeric_string of the second symbol, interpreted as a numeric value, and
the hex_numeric_string of the first symbol, interpreted as a numeric value, constitutes the number of
values of the symbol_range.

NOTE A well-formed symbol_range is of a form such as <S4E00>..<S9FA5>, where the common prefix is “S”, and

the rest of the identifier portion of each symbol is a hex_numeric_string.

12
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WF 13. Any symbol_weight that contains more than one symbol_range shall contain only symbol_ranges that
meet the following requirement: Each symbol_range following the first symbol_range shall have the
same number of values in its range as that of the first symbol_range.

NOTE This condition guarantees that all expanded ranges will be well-formed, since for any one symbol_weight, all
of the range expansions will have the same number of values.

6.3.3 Interpretation of tailored tables

I1. A section consists either 1) of the list of simple_lines which contain a symbol_definition whose value is
equal to any eymhnl contained in the Qymhnl_liqf in a section definition list_or 9) of the list of

simple_lines following a section_definition_simple in a tailored_table.

NQTE A section is defined 1) by a specific symbol_list, or 2) by taking all the lines following the‘\section_definition
until another tailoring line such as an order_start, a reorder_section_after, another section_definition,.or the|end of the
table is encountered.

I2. A simple_line consisting of a symbol _definition containing a symbol range is equivglent to a
sequence of simple_lines, where each of those lines contain a symbol.ifi place of the symbol_range.
The symbol for each successive simple_line is generated by concatenating a hex_numeri¢_string to
the common prefix of the symbol_range, in numeric order, startingWwith the hex value asso¢iated with
the hex_numeric_string of the first symbol the range, and ending-with the hex value assogiated with
the hex_numeric_string of the second symbol. The hex_numeric" string concatenated to th¢ common
prefixes must contain the same number of digits as the hex“numeric_string of the first symbol. The
number of simple_lines thus generated is equal to the number of symbols in the symbol _range.

NQTE A symbol_definition of the form “collating-symbol <S0301>%.<S0303>" is equivalent to the three linef:

collating-symbol <S0301>
collating-symbol <S0302>
collating-symbol <S0303>

I3 A simple_line consisting of a symbol_weight containing one or more symbol_ranges is equiyalent to a
sequence of simple_lines, wherexeach symbol range has been expanded into a sequence of
symbols, as described in 1 2 for symbol_definition

NQTE A symbol_weight of the form “<U2000>..<U2002> <S0301>..<S0303>;<BASE>;<MIN>; <U2000>..<U2002>"
is equivalent to the three lines

<U2000> <S0301>;<BASE>;<MIN>;<U2000>
<U2001> <S0302>;<BASE >;<MIN>;<U2001>
<U2002> <S0303>;<BASE >;<MIN>;<U2002>

I 4a. A tailored _table containing a reorder_after is equivalent to the tailored_table where:

1. all table_lines that were ahead of the reorder_after and that contained weight_assignmgnts whose
initial symbol matches the initial symbol of any weight_assignment in the table_lines begtween the
reorder_after and reorder_end have been removed,

2. the table_lines between that reorder_after and the first subsequent reorder_end to immediately
follow the first table_line in the tailored table containing a weight_assignment whose initjal symbol
Is the same as the farget_symbol in the reorder_arter have beenreordered, and

3. that reorder_after and that reorder_end have been removed.

NOTE Move the block of lines between the reorder_after and the reorder_end to follow the target_symbol, delete any
prior lines that duplicate the symbol_definitions of the reordered lines, and remove the reorder_after and reorder_end
themselves.

I14b. When a tailored_table contains multiple groups of lines to be reordered, the table is interpreted by
processing each reorder_after sequentially, starting from the first line of the table.

NOTE Subsequent line reorderings may impact lines that themselves were reordered by prior reorderings.
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I5.

I6.

NOTE

6.3.4 EJaIuation of weight tables

E1.

NOTE 1

A tailored_table containing a reorder_section_after is equivalent to the tailored_table with the section
associated with that reorder_section_after reordered (in the same relative order as the table lines
have in that section) to immediately follow the last table line in the tailored table containing a
symbol_definition whose symbol is the same as the target symbol in the reorder_section_after, and
with that reorder_section_after removed.

A weight table is said to be in normal form when it contains no reorder_afters nor
reorder_section_afters.

A tailored_table can be put into normal form by the operations implied by I 4 and I 5.

A| weight_table in normal form is said to be evaluated when each weight assignment in the
weight table is mapped to a positive integer value (a weight) such that those values incredse
mpnotonically by the order in which the weight_assignments occur in the weight_table.

The table_lines of the weight table can first be mapped to the set of positive integers;-by sequential order in

the table. This mapping defines an ordered set of line numbers. The weight_assignments are’then mapped to a sef of

positive intggers (weights) that varies monotonically with the set of line numbers.

NOTE 2
positive) nqr does it require that the numbers for these weights be immediately consecutive:

E2

NOTE 3

This does not restrict the starting number for the weight of the first weight_assignment (other than it must|be

An evaluated weight table is said to be collating-element-weighted when each simple_symbol
ogcurring in each weight list in that evaluated weight table-has been mapped to the weight that
cqrresponds to the weight_assignment that contains the same simple_symbol.

Each weight _list can be interpreted as containing either symibol’s mapped to integral weight values or|as

instances df the string IGNORE’, which denotes the empty sequence.6f weights. At this point, the mathematical injectjon

of strings cpn be defined using the weight_table.

NOTE 4
numeric weighting of the symbol.

6.3.5 Cgnditions for considering specific table equivalences

In a tailored table the value of any hex_numeric_string associated with a symbol generally does not reflect the

A weight fable TBL1 and a weight _table TBLZ2 are said to be equivalent at a particular level if any comparison

of strings pising those tables up to that level results in the same ordering.

NOTE

strings basgd on TBL1 and comparingythem than by forming keys based on TBL2 and comparing them.

6.3.6 Cgnditions for results to be considered equivalent

If two tables were claimed\to)be equivalent, one should always get the same results in forming keys for two

An implenpentation oflinternational string ordering is conformant with this International Standard if, for any get
of strings|S defined jon a repertoire R, the implementation can duplicate the same comparisons as thgse

resulting ffom cemparison of the numbers from an injection constructed according to the rules of 6.2.3 of th
Internatiorlnal Standard.

S

6.4 Declaration of a delta

Tailoring shall be based upon the Common Template Table described in Annex A. Tailoring may be
accomplished using any syntax that is equivalent to the one described in this International Standard.

NOTE 1

For example, ISO/IEC TR 14652, uses a compatible extension of the syntax used in this International

Standard for tailoring. A tailoring delta can also be expressed using the syntax of the Unicode collation algorithm (see
Bibliography - Unicode Technical Report no. 10). It has also been demonstrated that a tailoring delta can also be
expressed using an XML-conformant mark-up scheme.

14
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Any declaration of conformance to this International Standard shall be accompanied with a declaration of the
differences between the collation weighting table and the Common Template Table. A delta shall contain the
equivalent of:

Nd

In
co

1. At least one valid order_start entry described in 6.3.1; an unlimited number of sections containing an

order_start entry and an order_end entry may be declared.

2. The number of levels used for comparison.

3. The list of symbol definition weights (as defined in 6.3.1) added and the position of the

Syrmbot_defimtiorrentry after whichreacrinsertiomis made.

4. The list of simple_line entries (as defined in 6.3.1) deleted or inserted, referencing the pos
simple_line entry in the Common Template Table after which the insertions are made
TE 2 It is recommended that a delta should not be bigger than necessary.

cases where a process allows the end-user to tailor the table himself or herself, a sta
hformance shall indicate which of the 4 elements of the previous list are tailorable and which

tion of the

tement of
pf those 4

elements are not tailorable. For those which are not tailorable, the delta_béetween fixed elemenis and the

Cq

N(
sy

Ng

TH

pr
ag

mmon Template Table shall be declared.

TE 3  The declaration may use a different syntax from the one specifiedif 6.3 provided that the relations
htax can be reasonably established. For example, the following declarations are valid:

"Collate UOOES5 after UOOFE at the primary level.
Collate UOOE4 after UOOES at the primary level, ¥

or
"The primary alphabet order is modified so-that in all cases z<p <a<a".

te that the letters & and & are sorted after Icelandic.Jeétter thorn (p), itself already coming after all the variants
.e. & and a have a weight value higher at level 1 than the one for p, which itself comes after the ones for all \

e above two informal expressions cah:-reasonably be considered to be equivalent to the follo
pcise expression (which also gives\weights at levels 2 and 3 and explicitly takes care of acg
cented &'s and the Angstrém sign):

reorder-after <SOOFE> % Weight for THORN (after z; and unlike z, p has no variants).

% Declare nev collation symbols (weight names):
collating-symbol <SO00E5> % for &
collating-symbol <SO0E4> % for &

%:Declare new collating elements for the decompositions (substring names):

collating-element <U0061_030A> from "<U0061><U030A>" % decomposition of &
collating-element <U0041_030A> from "<U0041><U030A>" % decomposition of A
collating-element <U0061_0308> from "<U0061><U0308>" % decomposition of &

nip with this

of the letter
ariants of z.

ving more
ented a's,

collating-element <U0041_0308> from "<U0041><U0308>" % decomposition of A

% Assign weights to the new collation symbols (after THORN):
<S00E5> % for a

<S00E4> % for &

reorder-end

reorder-after <SFFFF> % The only place where we can put the order_start line.
order_start forward;forward;forward;forward

% Use the new weighted collation symbols and collating elements to tailor the collation rules:

% The letter A:

© ISO/IEC 2007 — All rights reserved
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<UOOE5> <SO0E5>;<BASE>;<MIN>;<UO0E5> % LATIN SMALL LETTER A WITH RING ABOVE
<U0061_030A> <SO0E5>;<BASE>;<MIN>;"<U0061_030A>" % decomposition of &

<U00C5> <S00E5>;<BASE>;<CAP>;<U00C5> % LATIN CAPITAL LETTER A WITH RING ABOVE
<U0041_030A> <SO00E5>;<BASE>;<CAP>;"<U0041_030A>" % decomposition of A

<U212B> <S00E5>;<BASE>;<CAP>;<U212B> % ANGSTROM SIGN (the letter A really)

<UO01FB> <S00E5>;"<BASE><AIGUT>";"<MIN><MIN>";<UO01FB> % LATIN SMALL LETTER A
WITH RING ABOVE AND ACUTE

<UO1FA> <S00E5>;"<BASE><AIGUT>";"<CAP><MIN>";<U01FA> % LATIN CAPITAL LETTER A
WITH RING ABOVE AND ACUTE

6.5 Nan

The namg¢ 1SO14651_2006_TABLE1 shall be used wheneverzthe Common Template Table is referred

externally
another 1
correspon

The use (
follows frd
number of

% The letter A:

<UOOE4> <S00E4>;<BASE>;<MIN>;<UQ0E5> % LATIN SMALL LETTER A WITH DIAERESIS
<U0061_0308> <S00E4>;<BASE>;<MIN>;"<U0061_0308>" % decomposition of &

<U00C4> <S00E4>;<BASE>;<CAP>;<U00C4> % LATIN CAPITAL LETTER A WITH DIAERESIS
<U0041_0308> <SO00E4>;<BASE>;<CAP>;"<U0041_0308>" % decomposition of A

<UO01DF> <S00E4>;"<BASE><MACRO>";"<MIN><MIN>";<U01DF> % LATIN SMALL LETTER A
WITH DIAERESIS AND MACRON

<UO1DE> <S00E4>;"<BASE><MACRO>";"<CAP><MIN>";<UO1DE> % LATIN'CAPITAL LETTER A
WITH DIAERESIS AND MACRON

reorder-end

e of the Common Template Table and name declaration

as a base point in a given context, whether in a process, contract, or procurement requirement-
ame is used due to practical constraints, avdeclaration of conformance shall indicate f
dence between this other name and the name\lS0O14651 2006_TABLEA1.

f a defined name is necessary to manage the different stages of development of this table. T
m the nature of the reference character repertoire, for which development will be ongoing for
years or even decades.

to
If

NS
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Annex A
(normative)

Common Template Table

In order to minimize formatting problems and the risk of errors in reproduction, the common template table is

provi rately in a machine-r le fil normativ. mponent of this International Stan
name for this language version is different from the normative reference name specified in
rnational Standard due to the existence of file versions commented in other natural languages. ]
this language version can also be retrieved on the ITTF web site at the following URL:

http://www.iso.org/ittf/ISO14651 2006 TABLE1 En.txt

THere is an official French version of the file which only differs in its comments (its technical
idgntical), and its name is: ISO14651_2006_TABLE1_fr.txt

NOTE 1  This International standard deprecates, but does not preclude specifiereference to, the previous tg
cqntained and still contain ordering information applicable to the repertoires of\prévious versions of ISO/IEC
their amendments. The previous tables can be found at the following URLSs:

[ordering information on the repertoire of characters as defined in ISO/IEC 10646-1:1993 including A
1-9] http://www.iso.org/ittf/ISO14651 2000 TABLE1.htm

[ordering information on the combined repertoire_of  characters of ISO/IEC 10646-1:2000 an
10646-2:2001] http://www.iso.org/ittf/ISO14651 2002 TABLE1 en.txt

[ordering information on the repertoire of characters as defined in ISO/IEC 10646:2003]
http://www.iso.org/ittf/ISO14651 2003 TABLET en.ixt

THe current Common Template Table reflects the repertoire of characters as defined in ISO/IEC 1
up to its amendment 2, plus four devanagari characters, as indicated in the scope.

NQTE 2  The repertoire targeted by ‘this International standard is equivalent to the repertoire of The Unicod
Varsion 5.0, published by The Unicede Consortium.

When ordering data applicable to other amendments of ISO/IEC 10646:2003 becomes avai
Infernational Standard,and specifically its Common Template Table will be amended accordingly to
ordlering of the additional characters and scripts. To meet cultural requirements of specific commun
degclarations will haveto be applied to the amended table as defined in this International Standard.

ISD_14651_2006_TABLE1 is the name that is used for referring to this table in this versi
InfernationahStandard.

dard. The
5.5 of this
[he file for

content is

bles, which
10646 and

mendments

d ISO/IEC

D646:2003

e Standard

able, this
cover the
ties, delta

bn of this
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Annex B
(informative)

Example tailoring deltas

B.1 Example 1 — Minimal tailoring

The follow
reorder_a

order_stal

reorder-e

B.2 Exa

The follow
from the g

o

Make up
and sca

o°

o

The ent
<MIN>. .
<CAP> <
relativ
also ma
their r
U24B6 C
U24D0 C

o0 of d° o° o°

o

o°

o0

To do t
inserte

o

reorder-a
<MIN>
<WIDE>
<COMPAT>
<FONT>
<CIRCLE>

reorder_a
order_sta

reorder-e

% End of

B.3 Exa

ing is a minimal tailoring of the Common Template Table:

Fter <SFFFF>
rt forward; forward; forward; forward

hd

mple 2 — Reversing the order of lowercase and uppercasedetters

ing is a simple tailoring example to show how to reverse the order ofdippercase versus lowercg
rder specified in the Common Template Table.

bercase letters sort before lowercase
hning of accents done forward at level 2.

ire range of tertiary weight symbols

CIRCLE> are moved after <CIRCLECAP>, so that they order after
NIDECAP> <COMPATCAP <FONTCAP> <CIRCLECAP> in the same

b order with respect to themselves. This has thé(éffect of
king all the compatibility uppercase letters sort before
bspective compatibility lowercase letters. (For example,
[RCLED LATIN CAPITAL LETTER A will sort before

[RCLED LATIN SMALL LETTER A.

his correctly, an order_start is
H to make the delta conformant.

fFter <CIRCLECAP>

fter <SFFFF>
Ft forward; forward; forward; forward, position
hd

Fhe uppereas§e/lowercase tailoring

mple’3 — Canadian delta and benchmark

This ann

x-describes bernchmmark—t; basedom Camadiam standard- CAN/CSAZ2434-+=1998(armd—1992)—T

e

delta that precedes the benchmark has been simplified for illustration here; a larger delta is required, mainly
for special characters, for full conformance to this Canadian standard, and is given here as an example only,
limited to what is required for the benchmark. For complete information, the Canadian standard CAN/CSA
Z243.4.1 should be consulted. The example tailoring is to be applied to the Common Template Table of
Annex A, with the following delta:

1. Level processing properties:

forward; backward; forward; forward,position

2. Number of levels: 4 (unchanged).

18
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oe

re
or

<UPOE6> "<S0061><S0065>"; "<BASE><VRNT1><BASE>"; "<MIN><COMPAT><MIN>" 7XU00E6> %
<UpP0C6> "<S0061><S0065>"; "<BASE><VRNT1><BASE>"; "<CAP><COMPAT><CAP>"; <U00C6>

<UP1lE3> "<S0061><S0065>"; "<BASE><VRNT1><BASE><MACRO>"; "<MIN><COMPAT><MIN><MIN>";<UQ1lE3>

<U

<U
<U

<U

<U

<U
<U

re

©lI

ISO/IEC 14651:2007(E)

3. No symbol changes.

4. The following ordering changes are done:

e = sorted as if it were separate letters "ae" at level 1. The letters "ae" are distinguished at level 2

from the character "&" and is ordered before it.

e O sorted as if it were the letter "d" at level 1. The letter "8" is distinguished at level 2 from the letter

"d" and is ordered after it.

Canadian tailoring expressed in the tailoring syntax for this International Standard (normativ
Annex A) can be:

topy 15014651 _2002_TABLEL

brder-after <SFFFF>
Her_start forward;backward; forward; forward, position

&
A

o

% @ WITH MACRON
D1E2> "<S0061><S0065>"; "<BASE><VRNT1><BASE><MACRO>"; "<CAP><COMPAT><CAP><MIN>";<U01E2>
% £ WITH MACRON

D1FD> "<S0061><S0065>"; "<BASE><VRNT1><BASE><AIGUT>" ;A"<MIN><COMPAT><MIN><MIN>"; <UO1FD>
D1FC> "<S0061><S0065>"; "<BASE><VRNT1><BASE><AIGUTX"; "<CAP><COMPAT><CAP><MIN>"; <UQ01lFC>

o

oe
=NEEN

DOF0> <S0064>; <VRNT1>; <MIN>; <U00F0> % 8
DODO0> <S0064>; <VRNT1>;<CAP>;<U00D0> $ D
DOFE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>"; "<MIN><COMPAT><MIN>"; <UOOFE>

o
o o

oe

DODE> "<S0074><S0068>"; "<BASE><VRNTI><BASE>"; "<CAP><COMPAT><CAP>"; <UOODE>

brder-end

vel 2 from

e only for

SO/IEC 2007 — All rights reserved
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Unordered list (required test case as per Canadian standard CAN/CSA Z243.4.1-
1998, plus additions)

ou pécher Grossist ao(t

lésé les vice-presidents' offices | NOEL

péché COTE Copenhagen @E@A@@
vice-président résumé cote L'Hay-les-Roses
9999 Alborg McArthur COTE

ou cafion Mc Mahon COTE

haie du Aalborg coté

coop haie Grole coté

caenrfais pécher vice-president's offices | aide

lese Mc Arthur colibat air

da cote PECHE vice-president
AIr@@@ colon COOP modelé

célon 'ame @@@air Thorvardur
bohéme resume VICE-VERSA MODELE
géné éléve géne macgon

meda Porvaréur CO-OP MACON

lamé Canon révélé péche

péche lame révéle péché

LES Bohéme caetla edal

vice versa 0000 MacArthur ovoide

CAF reléve Noél pechére
Porsmork gene ile ode

ceesium casanier aieul péchére
resum|é élevé lle d'Orléans ceil

Bohérien COTE noétre

C0-0p relevé notres

List with required results as per Canadian standard CAN/CSA Z2243.4.1-1998
Q@A@@ COOP lamé péche

0000 CO-OP les péché

9999 Copenhagen LES PECHE
Aalborg cote lese péché

aide COTE lésé pécher

aieul cote L'Hay-les-Roses pécher

air COTE MacArthur pechére
@@@air coté MACON péchére
AIr@@@ COTE magon reléve

Alborg coté McArthur relevé

ao(t CcOTE Mc Arthur resume
bohéme du Mc Mahon resumeé
Bohéme da medal résumeé
Bohémien éleve medal révele
caennais élevé MODELE révélé
caesium gene Viodele POrsmork
caetla géne Noél Thorvardur
C.AF. géné NOEL Porvardur
Canon Grole notre vice-president
cafon Grossist nétre vice-président
casanier haie ode vice-president's offices
cglibat haie ceil vice-presidents' offices
colon ile ou vice versa
célon lle d'Orléans ou VICE-VERSA
coop lame ovoide

C0-0p I'ame péche

20
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B.4 Example 4 — Danish delta and benchmark

The following is a Danish example tailoring delta. This formal specification corresponds to Danish standard
DS 377 and to "Retskrivningsordbogen”, the Danish orthography specification.

o

This tailoring is in accordance with Danish Standard DS 377 (1980)
and the Danish Orthography Dictionary (Retskrivningsordbogen par 4, 1986).
It is also in accordance with Greenlandic orthography.

oe

oe

collating-symbol <LIGHT> % Symbolic weight for lighter than <BASE>

$ Define collatring element for <AA> - TETTER A WITH RING ARQVE
% pnd combinations with combining accents

cofllating-symbol <A-A> % symbolic weight for <AA>
cofllating-element <A-plus-combining-ring> from "<U0041><U030A>"

cofllating-element <a-plus-combining-ring> from "<U0061><U030A>"

% pefine collating elements for sequences of a-plus-a
cofllating-element <A-plus-A> from "<U0041><U0041>"
cofllating-element <A-plus-a> from "<U0041><U0061>"
cofllating-element <a-plus-A> from "<U0061><U0041>"
cofllating-element <a-plus-a> from "<U0061><U0061>"

% pPefine collating elements for combinations with combining accents
cofllating-element <U-plus-combining-diaeresis> from "<U0055><U0308>¢
colllating-element <u-plus-combining-diaeresis> from "<U0075><U0308>"
colllating-element <U-plus-combining-doubleacute> from "<U0055><UQP30B>"
colllating-element <u-plus-combining-doubleacute> from "<U0075¥<U030B>"
cofllating-element <O-plus-combining-diaeresis> from "<UQ04F><y0308>"
colllating-element <o-plus-combining-diaeresis> from "<U00GF><U0308>"
colllating-element <O-plus-combining-doubleacute> from "<U004F><U030B>"
colllating-element <o-plus-combining-doubleacute> from,"&U006F><U030B>"

oe

hdd the obligatory order_start line.
reprder-after <SFFFF>
orfler_start forward;backward; forward; forward, position

topy 15014651 _2002_TABLEL

oe

o

Make capital letters sort before lowercdse.
[f. example 2 for more explanation.
reprder-after <CIRCLECAP>

<CpP>

<WLDECAP>

<CPMPATCAP>

<FPNTCAP>

<CLRCLECAP>

<M[N>

<W[DE>

<CpMPAT>

<FPpNT>

<CILRCLE>

o

o

[ntroduce d™weight that is lighter than <BASE>
reprder-aften ‘<BASE>

<L[LGHT>

<BASE>

o

hIDst of reweighting statements to deal with specific collation
Della iuu!. LOL Udllibll. ALl OL LIIEST uCLillC OrL LCuCLillC WCigllL_LibL SN
and so the entire block could simply be reordered after the
order-start entry in the table. However, for clarity here and for
stability, each separate set of weightings is reordered locally in
the table around the first entry for that set of weightings.

o0 0P oP of

o

o

Actually a number of other reweighting statements should be specified
with respect to the ISO/IEC 14651 table so that all accents be
ignored on the first level, while the 14651 table distiguish

for example between different accented versions of <1> and a number
of other latin letters. This is considered less important

and too elaborate for this example.

o° o 0P o°

oe
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Also this example delta does not include specifications for reordering
of special characters like the currency denominators DOLLAR SIGN,

CENT SIGN, and POUND SIGN, and unit denominators like the

ANGSTROM SIGN, which have first-level weights in the CTT, while

rules in DS 377 prescribe that special characters are ignored.

00 0° oP o° of

% Reorder Danish letters at the end of the alphabet, after z
reorder-after <S007A> & z

<S00E6> % <AE> - LETTER AE

<S00F8> % <O/> - LETTER O WITH STROKE

<A-A> % <AA> - LETTER A WITH RING ABOVE

reorder-after <U0O07A> $ =z - this *line* only given for stability

% The letier-aec igs 2 separate leotteor in Danigsh

<U00C6> <BO0OE6>;<BASE>;<CAP>;<U00C6> % AE

<UOOE6> <BO00E6>;<BASE>;<MIN>;<UOOE6> % ae

<UO1FC> <BOOE6>; "<BASE><AIGUT>"; "<CAP><MIN>";<UQ01FC> % AE WITH ACUTE
<UO1FD> <BOOE6>; "<BASE><AIGUT>"; "<MIN><MIN>";<UQO1FD> % ae WITH ACUTE

% The letfer <a:> is given the same primary

% weight fs <ae>, with unique variant weights at the secondary level.
<U00D6> <BO0E6>; "<BASE><VRNT1>"; "<CAP><MIN>";<U00D6> % A WITH DIAERESIS
<UOOF6> <BO0E6>; "<BASE><VRNT1>"; "<MIN><MIN>";<UO00F6> % a WITH DIAERESIS

% And replicate the weighting for the collating-element's formed with

combining| accents

<A-plus-cpmbining-diaeresis> <SO00E6>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<U0041><£UQ308>"
<a-plus-cpmbining-diaeresis> <S00E6>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<U0064><U0308>"

% The letfer <o/> - O WITH STROKE - is a separate letter in Danish
<U00D8> <BOOF8>;<BASE>;<CAP>;<U00D8> % <O/>

<UOO0F8> <B00F8>;<BASE>;<MIN>;<U00F8> % <o/>

<UO1FE> <BOO0OF8>; "<BASE><AIGUT>"; "<CAP><MIN>";<UOLlFE> % <O/> WITH ACUTE
<UO1FF> <B00OF8>; "<BASE><AIGUT>"; "<MIN><MIN>";<UO1lFF> % <o/> WITH“ACUTE

% The letfers <o:> and <o"> are given the same primary
% weight §s <o/>, with unique variant weights at the secondary level.

<U00D6> <BO0F8>; "<BASE><VRNT1>"; "<CAP><MIN>";<U00D6> %_© WITH DIAERESIS
<UOQOF6> <pB00F8>; "<BASE><VRNT1>"; "<MIN><MIN>";<UOOF6> ,2~0 WITH DIAERESIS
<U0150> <pB00F8>; "<BASE><VRNT2>"; "<CAP><MIN>";<U0150% O WITH DOUBLE ACUTE
<U0151> <BOOF8>; "<BASE><VRNT2>"; "<MIN><MIN>";<U0151% $ o WITH DOUBLE ACUTE

% Replicafe the weighting for the collating-element's formed with combining accents
<0O-plus-cpmbining-diaeresis> <SO00F8>; "<BASE>KVRNT1>"; "<CAP><MIN>"; "<U004F><U0308>"
<o-plus-cpmbining-diaeresis> <S00F8>; "<BASEXZVRNT1>"; "<MIN><MIN>"; "<UO06F><U0308>"
<O-plus-cpmbining-doubleacute> <S00F8>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<U004F><U030B>"
<o-plus-cpmbining-doubleacute> <S00F8%; "<BASE><VRNT2>"; "<MIN><MIN>"; "<U006F><U030B>"

% The letfer <aa> - A WITH RING ABOQVE - is weighted following the letter <o/> (see above)
<U00C5> <p-A>;<BASE>;<CAP>;<U00CS>1% <AA>

<UOQE5> <p-A>;<BASE>;<MIN>;<UQOE5> % <aa>

<UO1FA> <RA-A>; "<BASE><AIGUT>»";“<CAP><MIN>";<UO1lFA> % <AA> WITH ACUTE

<UO01FB> <A-A>; "<BASE><AIGUT®'"/"<MIN><MIN>";<UO1lFB> % <aa> WITH ACUTE

% And replicate the weighting for the collating-element's formed with combining accents
<A-plus-cpmbining-ring#=<A-A>; <BASE>; <CAP>;<U00C5>
<a-plus-cpmbining-ring> <A-A>;<BASE>;<MIN>;<UOOE5>

% The segpences “ofsletters a-plus-a are weighted as secondary variants of <AA>
<A-plus-Ap <A-A>3"<BASE><VRNT1>"; "<CAP><CAP>";"<U0041><U0041>" % AA

<A-plus-ap <A=A>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<U0041><U0061>" % Aa
<a-plus-Ap <A-A>; "<BASE><VRNT1>"; "<MIN><CAP>"; "<U0061><U0041>" % aA
<a-plus-a> <A-A>; "<BASE><VRNTI>"; "<MIN><MIN>"; "<U0061><00061>" % aa

% The letters u with diaresis and u with double-acute are given the same primary
% weight as y, with unique variant weights at the secondary level.

reorder-after <U0O0ODC> % this *line* only given for stability

<U00DC> <S0079>; "<BASE><VRNT1>"; "<CAP><MIN>";<UOODC> % U WITH DIAERESIS

<UOOFC> <S0079>; "<BASE><VRNT1>"; "<MIN><MIN>";<UOOFC> % u WITH DIAERESIS

<U0170> <S0079>; "<BASE><VRNT2>"; "<CAP><MIN>";<U0170> % U WITH DOUBLE ACUTE
<U0171> <S0079>; "<BASE><VRNT2>"; "<MIN><MIN>";<U01l71> % u WITH DOUBLE ACUTE

% And replicate the weighting for the collating-element's formed with combining accents
<U-plus-combining-diaeresis> <S0079>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<U0055><U0308>"
<u-plus-combining-diaeresis> <S0079>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<U0075><U0308>"
<U-plus-combining-doubleacute> <S0079>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<U0055><U030B>"
<u-plus-combining-doubleacute> <S0079>; "<BASE><VRNT2>"; "<MIN><MIN>"; "<U0075><U030B>"
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% The letter eth is equated to d
with a secondary difference to distinguish it
reorder-after <U0064> % this *line* only given
<U00D0> <S0064>; "<BASE><VRNT1>";
<UOOF0> <S0064>; "<BASE><VRNT1>";

oe

% The letter thorn is treated as a sequence of
% at the secondary level

reorder-after <UOODE> % this *line* only given
<UOODE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>";
<UOOFE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>";

o

The letter oe is treated as a sequence of o +

ISO/IEC 14651:2007(E)

from d
for stability

"<CAP><MIN>";<UOODO> % ETH
"<MIN><MIN>";<UOOF0> % eth

t + h, with a variant weight

for stability
"<CAP><MIN><MIN>";<UOODE> % THORN
"<MIN><MIN><MIN>";<UOOFE> % thorn

e, with a special weight

o

T ClIc sccollar ERSAvASHEN

reprder-after <U006F> % this *line* only given for stability

<UP1D2> "<S006F><S0065>"; "<BASE><LIGHT>"; "<CAP><MIN>";<U01D2> % OE
<UP1D3> "<S006F><S0065>"; "<BASE><LIGHT>"; "<MIN><MIN>";<U01D3> % oe

% Pppace, hyphen-minus, hyphen, and solidus are given a primary weight

oe

o

before any letter or digit, with hyphen-minus and solidus
hiven a secondary difference from the weight for space.

brder-after <U0020> % this *line* only given for stability

re
<UpP020> <S0020>;<BASE>;<MIN>;<U0020> % SPACE
<UpP02D> <S0020>; "<BASE><VRNT1>";

<U
<U

o oP

]

e
U

A

o0 0P o°

]

e
U

A

o

o

re

<U

re

oo

"<U002D><MIN>";<U002D> % HYPHEN-MINUS
"<U0010><MIN>";<U2010> % HYPHEN
"<UOO2F><MIN>";<UQ02F> % SOLIDUS

P010> <S0020>; "<BASE><VRNT1>";
D02F> <S0020>; "<BASE><VRNT2>";

'he letter kra (for Greenlandic) is equated to a lowercase ¢,
vith a secondary difference to distinguish it from g itself<
brder-after <U0071> % g - this *line* only given for stability
D138> <S0071>; "<BASE><VRNT1>"; "<MIN><MIN>";<U0138> % kra

'he letter sharp s is treated as a sequence of s + §

vith a special weight at the secondary level to make ‘it come

before s-plus-s - shorter precedes longer.

brder-after <U0073> % s - this *line* only givenvfor stability

DODF> "<S0073><S0073>; "<BASE><LIGHT>"; "<MIN><MIN>";<UOODF> % SHARP S
'o facilitate deterministic ordering, all<&ontrols have a unique
veight at the 4th level.

brder-after <U0000>

D000>..<U001F> IGNORE; IGNORE; IGNORE;<U0000>..<U001F>

DO7F>. .<U009F> IGNORE; IGNORE; IGNORE}<UOO7F>..<U009F>

brder-end

End of the example tailoring for Danish

©lI

Benchmark forDanish (sorted order)

A/S D.S.B. REE, A STORM PETERS$EN
ANDRE DSC REE, B STORMLY

ANDRE EKSTRA-ARBEJDE REE, L THORVALD
ANDREAS EKSTRABUD REE, V THORVARDUR

AS EKSTRAARBEJDE SCHYTT, B PORVARDUR

CA H@ST SCHYTT, H THYGESEN

CA HAAG SCHUTT, H VESTERGARD, A
CB HANDBOG SCHYTT, L VESTERGAARD, A
cC HAANDVARKSBANKEN | SCHUTT, M VESTERGARD, B
DA Karl R ABLE

PA karl SS ABLE

DB NIELS JORGEN SSA @BERG

pC NIELS-J@RGEN STORE VILDMOSE OBERG

DSB NIELSEN STOREKAR Arhus
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B.5 Example 5 — A tailoring for Khmer

The Khmer script is mainly used in Cambodia. The tailoring given below is not included in the CTT (see
Annex A) itself in order to keep the CTT simple, especially for rare letterforms. E.g. the Khmer ROBAT for
which the tailoring below may not be desirable for efficiency reasons, since this letter occurs very rarely, but
the tailoring for handling it correctly may affect the efficiency of collation also for texts that do not contain any
ROBAT.

reorder-after <MAX>

% Khmer:

collatingfsymbol <S1794_S17C9> % KHMER LETTER BA, KHMER SIGN MUUSIKATOAN
collatingfsymbol <S1794_S17CA> % KHMER LETTER BA, KHMER SIGN TRIISAP
collatingfsymbol <S17BB_S17C6> % KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
collatingfsymbol <S17B6_S17C6> % KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT
collatingfsymbol <C1780>..<C179C>

Y Declaration of Khmer contractions

collatingfelement <U1794_17C9> from "<U1794><U17C9>" % KHMER LETTER BA, KHMER SIGN MUUSTKATOAN
collatingfelement <U1794_17CA> from "<U1794><U17CA>" % KHMER LETTER BA, KHMER SIGN~TRIISAP
collatingfelement <SW_17CC_1780>..<SW_17CC_17A2> from "<U1780>..<Ul7A2><Ul7CC>"

% KHMER LETTER KA, KHMER SIGN ROBAT..KHMER LETTER QA, KHMER SIGN ROBAT

collatingfelement <SW_17CC_17A5>..<SW_17CC_17B3> from "<U1l7A5>..<Ul7B3><Ul7CE>Y

% KHMER INDEPENDENT VOWEL QI, KHMER SIGN ROBAT..KHMER INDEPENDENT VOWEL QAW[k ~KHMER SIGN ROBAT
collatingfelement <U17C6_17BB> from "<U17BB><U17C6>" % KHMER VOWEL SIGN U,\KHMER SIGN NIKAHIT
(oM properly spelled)

collatingfelement <U17BB_17C6> from "<Ul7C6><Ul7BB>" % KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U
(oM with the wrong sequence of the characters)

collatingfelement <U17C6_17B6> from "<U17B6><U17C6>" % KHMER VOWEL) SIGN AA, KHMER SIGN NIKAHIT
(AM properly spelled)

collatingfelement <U17B6_17C6> from "<Ul7C6><Ul7B6>" % KHMER ,SIGN NIKAHIT, KHMER VOWEL SIGN AA
(AM with the wrong sequence of the characters)

collatingfelement <U17D2_1780>..<U17D2_179C> from "<Ul7D2><U¥1780>..<U1l79C>"

% COENG, KHMER LETTER KA..COENG, KHMER LETTER QA

collatingfelement <U17D2_17A5>..<U17D2_17B3> from "<Ul7B2><U17A5>..<U17B3>"

% COENG, KHMER INDEPENDENT VOWEL QI..COENG, KHMER INDEPENDENT VOWEL QAU

reorder-after <S1794> % KHMER LETTER BA
<S1794_17¢9> % KHMER LETTER BA, KHMER SIGN MUUSTIRATOAN
<S1794_17¢A> % KHMER LETTER BA, KHMER SIGN TRIESAP

reorder-after <S17C5> KHMER VOWEL SIGN AU
<S17BB_17¢6> % KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT

reorder-after <S17C6> KHMER SIGN NIKAHIT
<S17B6_17¢6> % KHMER VOWEL SIGN AA,; KHMER SIGN NIKAHIT

reorder-after <S17D2>

<C1780>..kC1794> % COENG, (KHMER LETTER KA..COENG, KHMER LETTER BA
<C1795>..kC179A> % COEN@,\KHMER LETTER PHA..COENG, KHMER LETTER RO
<Cl7AB> $%| COENG, KHMER JINDEPENDENT VOWEL RY

<Cl7AC> $%| COENG, KHMERMINDEPENDENT VOWEL RYY

<C179B> %| COENG, KHMER LETTER LO

<Cl7AD> $%| COENG ,.KHMER INDEPENDENT VOWEL LY

<Cl7AE> %| COENG%.KHMER INDEPENDENT VOWEL LYY

<C179C>. .kC17A2> % COENG, KHMER LETTER VO..COENG, KHMER LETTER QA

reorder -abFrer—<SFFFF
order_start forward; forward; forward; forward

<U1794_17C9> <S1794_17C9>;<BASE>; <MIN>;<U1794_17C9> % KHMER LETTER BA, KHMER SIGN MUUSIKATOAN
<U1794_17CA> <S1794_17CA>;<BASE>;<MIN>;<U1794_17CA> % KHMER LETTER BA, KHMER SIGN TRIISAP

%% The ROBAT contractions should be used only in an "advanced" tailoring for
%% Khmer, since ROBAT is rather rarely used, and these contractions
%% may impact on the efficiency of the key computation even if ROBAT does not
%% occur, since these contractions begin with commonly used letters.

<SW_17CC_1780>..<SW_17CC_17A2> "<S179A><S17D2><S1780>..<S17A2>";
"<BASE><VRNT1><BASE><BASE>"; "<MIN><MIN><MIN><MIN>"; <SW_17CC_1780>..<SW_17CC_17A2>
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% KHMER LETTER KA, KHMER SIGN ROBAT..KHMER LETTER QA, KHMER SIGN ROBAT

<SW_17CC_17A5>..<SW_17CC_17A6> "<S179A><S17D2><S17A2><S17B7>..<S17B8>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>"; "<MIN><MIN><MIN><MIN><MIN><MIN>";

<SW_17CC_17A5>..<SW_17CC_17A6> % KHMER INDEPENDENT VOWEL QT, KHMER SIGN ROBAT..KHMER

INDEPENDENT VOWEL QIT, KHMER SIGN ROBAT
<SW_17CC_17A7> "<S179A><S17D2><S17A2><S17BB>"; "<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";<SW_17CC_17A7>

)

% KHMER INDEPENDENT VOWEL QU, KHMER SIGN ROBAT

<SW_17CC_17A8> "<S179A><S17D2><S17A2><S17BB>"; "<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";<SW_17CC_17A8>

% KHMER INDEPENDENT VOWEL QUK; KHMER SIGN ROBAT

<SW_17CC_17A9> "<S179A><S17D2><S17A2><S17BC>"; "<BASE><VRNT1><BASE><BASE><VRNT1><BASE>/y
"<MIN><MIN><MIN><MIN><MIN><MIN>";<SW_17CC_17A9>

% KHMER INDEPENDENT VOWEL QUU; KHMER SIGN ROBAT

<SW_17CC_17AA> "<S179A><S17D2><S17A2><S17BC>"; "<BASE><VRNT1><BASE><BASE><VRNT23<BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";<SW_17CC_17AA>

% KHMER INDEPENDENT VOWEL QUUV; KHMER SIGN ROBAT

<SW_17CC_17AF>..<SW_17CC_17B1> "<S179A><S17D2><S17A2><S17C2>..<S17€4=";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>"; "<MIN><MIN><MIN*<MIN><MIN><MIN>";

INDEPENDENT VOWEL QOO TYPE ONE, KHMER SIGN ROBAT
<SW_17CC_17B2> "<S179A><S17D2><S17A2><S17C4>"; "<BASE><VRNT1%<BASE><BASE><VRNT2><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";<SW_17CC_17B2>

o

KHMER INDEPENDENT VOWEL QOO TYPE TWO; KHMER SIGN ROBAT

<SW_17CC_17B3> "<S179A><S17D2><S17A2><S17C5>"; "<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>"; <SW_17CCANI7B3>

o

KHMER INDEPENDENT VOWEL QAU; KHMER SIGN RQBAT

o
oP

kb Khmer OM and AAM (the NIKAHIT should _bé written after the vowel) :

<UL7BB_17C6> <S17BB_17C6>;<BASE>; <MIN>;<U¥7BB_17C6> % KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
<U[L7C6_17BB> <S17BB_17C6>;<BASE>; <MIN>;<U17C6_17BB> KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U|
<UJL7B6_17C6> <S17B6_17C6>;<BASE>; <MIN>;<Ul7B6_17C6> KHMER VOWEL SIGN AA, KHMER SIGN NIKAHI
<UJL7C6_17B6> <S17B6_17C6>;<BASE>; <MIN>;<Ul7C6_17B6> KHMER SIGN NIKAHIT, KHMER VOWEL SIGN AA
reprder-end

0P oe

oe
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Annex C
(informative)

Preparation

C.1 General considerations

Preparatign is necessary only for modification and/or duplication of original strings to render them conteixt-
independent prior to the comparison phase. A non-duplicating preparation maps a given string to one string] A
non-dupligating preparation can be composed with the key generation and comparison, as e.g. is needed for
Lao and Tlhai (see Annex C.2), or proper ordering of numerals (see Annex C.3). A duplicating preparation can
map a given string to several strings (to be sorted).

Examples|of non-duplicating preparations are:
e Vowel-consonant rearrangement, as is needed for Thai (see C.2) and Lao.

e Trangformation of numbers so that the result will be ordered in numerical order, as opposed to positiopal
order|(see C.3). Numeric ordering is particularly delicate and requires spegial consideration in many casgs.

e Remgqval or rotation of characters that are a nuisance for special-fequirements of ordering; for examgle,
remoying articles (language dependent) in sorting book names as ih:

Thle of two cities, A

e Trangformation of abbreviated data into a fuller form.sfor example: transformation of "McArthur" to gfve
"Macfrthur".

Some exgmples of a duplicating preparation are:

e Dupligating a string into several 'rotations’;like when producing a keyword-in-context index:

International string ordering
International string ordering
International string ordering

e Dupligation of a string such-as "41" for as it is spelled out in different languages (Irish Gaelic, German,
Engligh, and French):

aichead a haon
inundvierzig
lorty-one
uarante-€tsun

Q Hh D O

C.2 Thaisstring ordering

This annex explains some of the principles behind the tailoring of the CTT given in Annex B.5 above, as well
as the CTT ordering for Thai (and to some extent Lao).
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C.2.1 Thai ordering principles

The widely accepted standard for Thai lexicographical ordering is defined in the Royal Institute Dictionary
2542 B.E. Edition (1999 A.D.), the official standard Thai dictionary. The ordering principles, expanded to cover
the full range of the Thai script and its computerisation, are:

Words are ordered alphabetically, not phonetically. Consonants order is:

NrAAAAIIAAANYNHNTNAUUAAAAN

ﬁammlﬂflmqglﬂ;|g|5qaqgﬂmaqqqﬁ]—\q

Vowels, and nikhahit, are also ordered by written forms, not by sounds. Vowels and nikhahit-ordg

R e n 1 [ IE RN B | S B Sl B
a 7 & are always ordered as consonants, although they sometimes act as vowels.

1 is a long-legged variant of 1, used with the long-legged consonants géand a: 91 and A1

M is logically an 1 followed by a ' However, the Unicodeccompatibility decompositi
precomposed character is to a * followed by an 1, so this misspelling must be handled as we

No syllable structure or word boundary analysis is requireds-as Thai lexicons are ordered alph
not phonetically. Note that Thai normally does not use any{word separator, except, and exceptio
width space.

String comparison is performed from left to right, butdreating leading vowels (- u- 1- 1- -, corres
characters UOE40-UOE44), as though they followed the consonant that immediately follg
Therefore, rearrangement (in some way) is needed before comparison.

Tones and diacritics are ignored at level @) At level 2 their order is:

Since Thai, Lao, and Khmer are uncased, it may seem that the third level is not needed for Tha
Khmer string ordering. However, the third level is used to differentiate LAKKHANGYAO (1) as 3
SARA AA (1), since similar variants in other scripts are differentiated in a like manner at level 3,
for other variation cases.in Thai, Lao, and Khmer.

When Thai punctuation marks (c- “I 41 e 9) are concerned, another level of weights is required
This corresponds’to the fourth level in the Common Template Table. In string ordering, punctua
are less significant than any tone marks and diacritics, and must be ignored in all the first three |g
that PAIYANNOI (41) and THAI CHARACTER MAIYAMOK (repeat mark 9) are regarded and d
punctuation marks, not letters, despite their Unicode general category as “Lo” and “Lm” respeg
example, “%i199, 4190y, 4199 @9, 4193U” is a valid order in the Royal Institute Dictionary. In the
the considered weights correspond to 119, a19nw, U19A, and 193U respectively.

ris:

on of the
l.

abetically,
nally, zero

ponding to
ws them.

, Lao, and
variant of
as well as

for them.
ion marks
vels. Note
rdered as
tively. For
first level,

The ten Thai decimal digits (o @ b o & & » & & «), each semantically equivalent to Arabic digit 0-9,

respectively. Their weights are then equal to their corresponding Arabic digit in the first leve
different in the second level, to distinguish script.

C.2.2 Vowel/lconsonant rearrangement

I, and are

Regarding the handling of pre-vowels, either a collation preparation or collating-element grouping (as in the
tailoring in Annex B.5 above) is required. The collation preparation scans the string once and swaps every
leading Thai vowel with its succeeding character (ideally only if the succeeding character is a Thai consonant).
The prepared string is then passed to the normal weight calculation process. Another way to manage this is
by means of collating-element formation — the approach taken both by the CTT of this International Standard
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and by the collation weighting table of the Unicode Collation Algorithm (UTS #10). Every possible pair of
leading vowel and consonant is defined as a collating-element, whose weight is equal to that of the
rearranged substring. In addition, since two tin sequence look just like a w, two t in sequence should be
handled just like a .

Note that the rearrangement of each leading vowel is simply performed with its immediate succeeding
consonant. No consonant cluster analysis is needed. Indeed, doing so would result in ambiguities or yield a

different o

rder than that specified in the Royal Institute Dictionary. For example:

1. Amb|gumes The problem with amb|gwty is |IIustrated by the word “Laa”. It has two potentlal

pd
weights, which are equally legal. Both words need to have the same weight to be sortable, however.

cl
ig
hd

re
81
ef]
cq

2. Nt]:n-conforming ordering: To illustrate the difference in ordering caused by the treatment of consong

sters, consider these words, shown in conforming order: “WAa, tWaY, LWA". The correct rearrangeméent

nores any clusters and results in the following: “wWia, WLaY, WLA”, which sorts”in-the order shown.
wever, pairs of consonants that form legal clusters were grouped as_single collation eleme

(régardless of actual pronunciation where the potential pronunciation is ambiguous), then the results

If,
hts
of

arrangement would be “<wa>t, <wa>d, Ww@”, which would yield the (hon-conforming) ordering “\i#,

], LWAY”. Again, if actual clusters were grouped as single collation elements (with some disambiguat

on

ort), then the results of rearrangement would be “Nia, <wa>Ld, wiA”, which would yield the (ngn-

nforming) ordering “LWaA, LA, LWRY".

28
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C.2.3 Example ordered strings

Here is an ordering example: Example for Thai (sorted order)
nn 1nu waatu A[)
371 1nsu Wy WU
35 1na AT3N- Welafel
-ATYULEN 1 As3f tiag

5 AR FANR FErd
AsLnauai diu INA anid
fn IR el a
fhn 419 Lain e
M 41199 Leus RAM
flu 19nsEATU ARNA A1
i dinadiu naLndn N
flu dinvanel naLna AR
u 1199 /9 NAaLNAYANTTKNAN wIneyde
e 419L3u 1N nqiel
Wfio dinvaan i nad
a i) i und
Lhaen LU UYNAY LAY
Lfin i STHIRYEN AU
Lhe L2y 1 LAUR
Wien wiio i Wy
Wy waig ih WnN
tian wiig il anu
Wny wivud? i #
uny wdedia 1hu

C|3 Handling of numeral substrings in collation
A htimeral is a string representing a number. The examples here deal with numerals that represent values in

R, Thereal numbers, or, really, subsels of R, as these have a predefermined order. Only decimal numerals are
dealt with in the examples given here.

The presentation below will first give positional system decimal numerals for natural numbers using the digits
0-9. It will progress to numerals for whole numbers, numerals with a fraction part, a fraction part and an
exponent. There is also a brief discussion on numerals with digits from other scripts, scripts that sometimes
uses another syntax with digits for numerals (such as Han numerals), and Roman numerals. There are
circumstances where digits do not represent numerical values, such as in part numbers and telephone
numbers. The preparations described below have undesirable consequences in cases where apparent
numerals do not represent numerical values, such as when the ordering telephone numbers or part ‘numbers’,
and should be avoided in those cases.
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C.3.1 Handling of ‘ordinary’ numerals for natural numbers

The Common Template Table has no means of ordering strings with numbers in such a way that the resulting
order reflects the number values represented by the numerals. For example, given the following randomly-

arranged strings:

Release 1
Release 20
Release 12
Release 2
Release 9

The Com
However,

on Template Table defined in this International Standard cannot be tailored to give this res
preparation can be done prior to the basic collation step to achieve the desired results wh
lue order is desired. The prepared strings are-normally not presented to the user; only the origi

al, way of preparing numerals for natural ordering is to pad them with zeroes to a given number|
e pads the numerals in our original example strings up to three digits, the following will result:

Using the
better ord
result):

Common TemplatetTable defined in this International Standard one then obtains the strings in

[
-

hlt.
en
hal

. The prepared strings are normally only used for the collation key construction. A simple, but not

of

a

r (here showing_the strings as they are after preparation, which are normally not shown in the

However, there are two problems with this approach:

e One must determine beforehand a (usually small) number of digits to pad up to. If the number

of

digits to pad up to is too large, the strings after preparation can become rather long, especially if
there are several numerals in each string. If the number of digits to pad up to is too small, however,

the risk is greater that there are actually occurring numerals with more digits than one has padded

up

to, which results in partially getting back to the original situation, where the numerals’ values are not

taken entirely into account.
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e Determinacy is lost, if some of the original numerals were already partially zero-padded. For
example, if the original strings were:

Release 01
Release 1

the strings after preparation are identical, and the end result (as the user would normally see it) could be
either

Release 01
Release 1

or

Release 1
Release 01

and the relative order may come out differently for different occurrences of numerals, or different funs of the
collation process applying the same rules. This kind of indeterminacy is undesirable.

Tq each maximal digit subsequence prepend a fixed-number-of-digits numeral which represents the original
number of digits in the numeral. For most cases a two-digit count would suffice (allowing up to 99 djgits in the

or

one obtains after this preparation the following strings:

wh

ginal integer numerals). For example, given the original strings:

Release 1
Release 01
Release 20
Release 12
Release 2
Release 09
Release 9

Release 011
Release 0201
Release 0220
Release 0212
Release 012
Release 0209
Release 019

ich would be ordered by the basic mechanism of this International Standard to:

Release011
Release 012
Release 019
Release 0201
Release 0209

Releace- 0212

an

Release 0220

d are normally presented to the user as:

Release 1
Release 2
Release 9
Release 01
Release 09
Release 12
Release 20
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This particular method puts numerals with a like original number of digits close to each other, even if the
actual value represented is smaller due to the original zero-padding. If the represented values should be kept
close together, one should instead duplicate the numeral: first a count of digits for the leading-zero-stripped
numeral, the leading-zero-stripped numeral itself, followed by the original numeral. The duplication is needed
to get determinacy relative to the original strings. For example, using the same original strings as above:

Release 011 1
Release 011 01
Release 0220 20
Release 0212 12
Release 012 2

lly zero-padded numerals consistently ceme before the numeral without (or with less) original zefo-
he preparation processing could moye-the original numerals (in order of occurrence) to the very
end of eag¢h string, if one wants to give the original zero-padding lesser significance than the text following the
numerals.

The presegnce of several natural numerals in each string causes no additional problem.

Taking cdre of the natural number numerals is in most cases sufficient, and it is recommended that it pe
included gs part of the usual, preparation of strings to be collated. However, such preparation is not required
by this Intgrnational Standard;

C.3.2 Hgndling of pesitional numerals in other scripts

ISO/IEC 1|0646+encodes decimal digits for a number of scripts. In most cases these are used in a positional
system, justlike'0-9 usually are. However, one should not regard a sequence of numerals mixed from differ¢nt
scripts as|aSingle numeral; rather, one should consider each maximal substring of digits of the same scripf to
be a numeral.

C.3.3 Handling of other non-pure positional system numerals or non-positional system
numerals (e.g. Roman numerals)

Chinese and some other languages can use decimal digits (in the Han script, for instance) interspersed with
ideographs for “one thousand”, “ten”, etc. If such numerals are to be collated according to the value they
represent, one can proceed as above, adding a step just after the initial duplication: convert the copy to the
corresponding positional system numeral in the syntax used here for whole numerals.
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Roman numerals, if handled, can be handled in a similar fashion to that described above. Duplicate, and
replace the first copy with the same natural number expressed in the decimal positional system. E.g. “Louis V”,
where the V is determined to be a Roman numeral, can be modified to “Louis 5 V”.

Caveat: In this case human interactive intervention or an expert system may be required, as in the following

example involving the French language: CHAPITRE DIX might mean CHAPTER 10 or CHAPTER 509 ("dix" is
the French word for 10, it is also the Roman numeral for 509).

C.3.4 Handling of numerals for whole numbers

If humerals for negative whole numbers are also to be ordered according to their value, there are;a humber of
isgues to be considered. Most frequently, negative whole values are given numerals that begin with & negation
sign. The negation sign may be HYPHEN-MINUS U002D (but this character may oftenstepresent a true
hyphen, rather than a negation), or MINUS SIGN U2212. However, there are other conventions| also, like
usjng a SOLIDUS U002F or a PERCENT SIGN U0025 to indicate negativeness; or the-négation indicator can
come after the digits rather than before; or negativeness can be indicated by putting the digit$ between
pdrenthesis, and/or putting the digits in a contrasting colour (often red). In the examples here, only the case
that negativeness is indicated by an immediately prepended MINUS SIGN/is_dealt with. Positlveness is
indicated by either the absence of a MINUS SIGN, or the presence of a PLUS'SIGN U002B.

Example strings:

Temperature: -9 °C
Temperature: 0 °C
Temperature: —14 °C
Temperature: 05 °C
Temperature: +5 °C
Temperature: —0 °C
Temperature: —09 °C
Temperature: 105 °C
Temperature: +05 °C
Temperature: 5 °C

One preparation to get an acceptable and’determinate order for numerals (in this syntax) for whole qumbers is
as|follows (actual implementations should do something equivalent, but more efficient):

1.  Duplicate the numerdls)in the string (including sign indications), putting the ‘original’ ones |(not to be
touched by the following steps) in order of original occurrence at the end or the string, leaving [the copies
to be modified at{the original positions. This step ensures determinacy.

2. Ensure thatall of the copies have an explicit initial sign indicator.
3.  Remove‘leading zeroes in the copies of the numerals (systematically either leaving one zefo digit for

zerp.or representing 0 by the empty string of digits); alternatively, let all numeral copies have gxactly one
leading zero.

4 Between the sign indicator and the digits in the copies of the numerals, insert a (two-digit) colnt of how
many digits there were (after removing the leading zeroes).

5. Do 9's complement on each digit in each copy of a negated numeral. 9’s complement of a digit that
individually represents the value x, is 9-x. That is, 9's complement of 0 is 9, of 9 is 0, of 5 is 4, etc.

For the basic collation step, use a tailoring of the template given in this International Standard, namely, a
tailoring where the PLUS SIGN and the MINUS SIGN are significant at the same level as the digits, and where
the MINUS SIGN has less weight than the PLUS SIGN. (In the example below, it is assumed that the weight
of PLUS SIGN is less than the weight of 0, but this is not a prerequisite for getting an acceptable ordering.)
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Our example strings after this preparation:

Temperature: —980 °C -9
Temperature: +00 °C 0
Temperature: —9785 °C —14
Temperature: +015 °C 05
Temperature: +015 °C +5
Temperature: 99 °C -0
Temperature: 980 °C —09
Temperature: +03105 °C 105
Temperature: +015 °C +05
[Temperature: +015 °C 5

The order|ng for these, using the basic mechanism of this International Standard, is:

[Temperature: —9785 °C —14
Temperature: —980 °C —09
Temperature: —980 °C -9
[Temperature: —99 °C —0
[Temperature: +00 °C 0
[Temperature: +015 °C +05
[Temperature: +015 °C +5
[Temperature: +015 °C 05
Temperature: +015 °C 5
[Temperature: +03105 °C 105

and normally presented to the user as:

Temperature: —14 °C
Temperature: 09 °C
Temperature: —9 °C
Temperature: —0 °C
[Temperature: 0 °C
Temperature: +05 °C
Temperature: +5 °C
Temperature: 05 °C
[Temperature: 5 °C
Temperature: 105 °C

This preppration results in a detefminate ordering of strings that have zero or more numerals for who
numbers in them, such that theznumerals are ordered according to the integer value they represent.

e
The procgss for other syntaxes for whole numbers can be similar. Just add a step to convert the copies to the
syntax used here for wholte numbers.

This technjique for-handling negative numerals can be used also for numerals with a fractional part, and so jpn
(see below).

C.3.5 Handling of positive positional numerals with fractional parts
The method presented above can easily be adapted to the case where fraction parts may occur and are to be
taken into account. A problem is, however, that the characters often used to delimit the integer part from the
fraction part are also used for other purposes. he separator character is generally either FULL STOP UQOZ2E,
or COMMA U002C. These characters also have other uses, also in conjunction with digits.
For the examples here, assume that FULL STOP is used (only) as a fraction part delimiter.

Do as above, but count only the digits in the integer part of the numeral for the count of digits to be prepended.
The fraction part delimiter character (here: FULL STOP) can be removed.
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For example:

-12.34
12.34
3.1415
3.14

After preparation:

—978765 -12.34
+021234 12.34

ISO/IEC 14651:2007(E)

Ordered:

+013.1415 3.1415
+01314 3.14

—978765 -12.34
+01314 3.14
+0131415 3.1415
+021234 12.34

Aq presented to the user:

C[3.6 Handling of positive positional numerals with fraction parts and exponent part

-12.34
3.14
3.1415
12.34

'Y

FQgr very large, or very small, values, one often uses formats like 2.5%10’ (to illustrate just one possiple way of

wifting these for the purposes of the examples here). Here there is already an exponent, whiclhh must be
combined with the “number of integer part digits” (here: digits before the decimal point), by adding|those two
numbers to get a resulting fixed-number-of-digits exponent to prepend just before the first digif. For this
example, with a three-digit exponent;-nveget +00825. One problem here is that the resulting expongnt may be
negative. To handle this, use an exponent bias. For a three-digit exponent a bias of 500 may bg¢ suitable,

THus:

After:preparation (including a duplicate of the original, for determinacy):

2.5%10 %
—2.5%10%
254107
2251077

which gives us for this exampletnumeral: +50825, and for the numeral 25107 we get +49425] Negative
values are handled as before/with 9's complement. —2.5*10’ gives —49174, and —2.510~ gives —50574. This
method should be familiar t6 anyone with knowledge about (radix 10) floating point arithmetic.

Ordered:

© ISO/IEC 2007 — All rights reserved

+49425 2.5%1077
49174 -2.5*10’
+50825 2.5*10’
—-50574 -2.5*%10""

49174 -2.5*10’
~50574 —2.5%10"’
+49425 2.5%1077
+50825 2.5%107
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