INTERNATIONAL ISO/IEC
STANDARD 14651

Sixth edition
2020-12

Information technology —
International string ordering an
comparison — Methodfor comparing
character strings and descriptio

of the common template tailorable
ordering

Technologies de l'information — Classement international e
comparaison de,chaines de caractéres — Méthode de compdraison de
chaines de caraeteres et description du modele commun et adaptable
d'ordre de glassement

Reference number
ISO/IEC 14651:2020(E)

© ISO/IEC 2020


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC 14651:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 e Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © ISO/IEC 2020 - All rights reserved


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC 14651:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 2
3 Terms aNd AefiMETIOMNIS ... 2
4 Symbols and conventions .3
5 07041 10 9 11 B ) 1 Lo USSR S . S0 SO 3
6 SErING COMPATISOIL.....oooociieie ettt g e

6.2.2  Referen
6.2.3 Referen
6.2.4 Keyord

6.3.1 General

6.4 Declaration of a

6.1 Preparation of character strings prior to cOmpariSOn. ... G
6.2 Key building and compariSOn..........ccss
6.2.1  Preliminary considerations...............

6.3 Common Template Table: Formation and interpretation ...

6.3.2  BNF syntax rules for the Common Template Table in Annex A
6.3.3  Well-formedness conditions............&Z. e
6.3.4 Interpretation of tailored tables
6.3.5  Evaluation of weight tables..... 5
6.3.6  Conditions for considering speeific table equivalences................
6.3.7  Conditions for results to be considered equivalent............ccon

6.5 Name of the Common Template Table and name declaration ...,

ce ordering key formation
ce comparison method for ordering charaeter strings
ering definition ... G s

16 1<) L VO e

Annex A (normative) Common Template-Table ... 18
Annex B (informative) Example tailoring deltas...........eseese 20
Anmnex C (informative) PreParation............oeesessesnessesess e 29
Annex D (informative) Tutgrial on solutions brought by this document to problems of

1€XICAl OFAETIIEG . () e 45
Annex E (informative).Searching and fuzzy matches ... 49
BIBLIOZGTaAPRY . ... 0 et e 51
© ISO/IEC 2020 - All rights reserved iii


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC

14651:2020(E)

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 established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.
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Introduction

This document 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.

The Common Template Table requires some tailoring in different local environments. Conformance to
this document requires that all deviations from the template, called “deltas”, be declared to document
resultant discrepancies.

This document describes a method to order text data independently of context.

ISP/IEC TR 30112 has specifications for ordering that informatively complement the Specifitations in
this document and indicates where additional information can be sought on orderingkeywords defined
in[this document.

© ISO/IEC 2020 - All rights reserved v
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INTERNATIONAL STANDARD ISO/IEC 14651:

2020(E)

Information technology — International string ordering
and comparison — Method for comparing character
strings and description of the common template tailorable
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is document defines the following.

A reference comparison method. This method is applicable to two character'strings to d
their collating order in a sorted list. The method can be applied to strings containing charag
the full repertoire of ISO/IEC 10646. This method is also applicable to\stibsets of that r
such as those of the different ISO/IEC 8-bit standard character sets,vor any other char
standardized or not, to produce ordering results valid (after tailoking) for a given set of |
for each script. This method uses collation tables derived eitherfrom the Common Temp
defined in this document or from one of its tailorings. This method provides a reference fo
formatis described using the Backus-Naur Form (BNF). This format is used to describe thq
Template Table. The format is used normatively withinthis document.

A Common Template Table. A given tailoring of the.Common Template Table is used by the
comparison method. The Common Template Table' describes an order for all characters
in the Unicode 13.0 standard,[2Z] included inJSO/IEC 10646:2020. It allows for a specif]
a fully deterministic ordering. This table enables the specification of a string ordering a
local ordering rules, without requiring an.implementer to have knowledge of all the differs
already encoded in the Universal Coded Character Set (UCS).

TE1 This Common Template Table-is-to be modified to suit the needs of a local environment,
rldwide benefit is that, for other scripts, often no modification is required and the order will
hsistent as possible and predictablesfrom an international point of view.

TE2  The character repertoire used in this document is equivalent to that of the Unicode
Fsion 13.0[271,

A reference name, The reference name refers to this particular version of the Common
Table, for use asateference when tailoring. In particular, this name implies that the tablg
to a particulanstage of development of the ISO/IEC 10646 Universal coded character set.

Requirements for a declaration of the differences (delta) between the collation table and thd
Template Table.

is.decument does not mandate the following.

etermine
ters from
bpertoire,
acter set,
anguages
ate Table
rmat. The
Common

reference

encoded
ication of
dapted to
nt scripts

The main
remain as

Standard

Template
is linked

Common

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.

Any specific internal format for intermediate keys used when comparing, nor for the table
use of numeric keys is not mandated either.

A context-dependent ordering.

Any particular preparation of character strings prior to comparison.
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used. The


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC 14651:2020(E)

NOTE1 It is normally necessary to do preparation of character strings prior to comparison even if it is not
prescribed by this document (see Annex C).

NOTE 2 Annex D describes problems that gave way to this International Standard with their anticipated
solutions.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated feferences, the latest edition of the referenced document (including any amendments) appligs.

ISO/IEC 10646:2020, Information technology — Universal Coded Character Set (UCS)

3 Terms and definitions
For the plirposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses

— IEC Hlectropedia: available at http://www.electropedia.org/

— ISO (nline browsing platform: available at https://www.iso.org/0bp

31
charactef string
sequence|of characters considered as a single object

Note 1 to pntry: Note to entry: A character string to be ordéred does not normally include the characters that
delimit it, ps for example an “end of line” control characterdn a text file to be sorted.

3.2
collatingsymbol
symbol (3.12) used to specify weights assigned to a collating element (3.4)

3.3
collation|table
weighting table
mapping from collating elements, (3.4) to weighting elements (3.14)

3.4
collating/element
sequence|of one or moré€ characters that are considered a single entity for ordering (3.7)

3.5
delta
list of the|differences between a given collation table (3.3) and another one

Note 1 to entry: The given collation table, together with a given delta, forms a new collation table.

Note 2 to entry: Unless otherwise specified in this document, the term “delta” always refers to differences from
the Common Template Table as defined in this document.

3.6

level

collation level

sequence number for a subkey (3.11) in the series of subkeys forming a key

2 © ISO/IEC 2020 - All rights reserved
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3.7
ordering
collation

process by which, given two strings, it is determined whether the first one is less than, equal to, or

greater than the second one

3.8
ordering key
sequence of subkeys (3.11) used to determine an order

lation preparation
cess in which given character strings (3.1) are mapped to (other) character strings b
culation of the ordering key (3.8) for each of the strings

10
erence comparison method

cdllation weight
pdsitive integer value, used in subkeys(3.11), reflecting the relative order of collating elements

3.14
weighting element
ligt of a given number of weights sequentially ordered by level

4| Symbols and.eonventions

efore the

(3:4)

Fallowing ISO/IEC’ 10646, characters are referenced as UX where X stands for a series of ong to eight

hgxadecimaldigits (where all the letters in the hexadecimal string are in upper case) and ref
value of that character in ISO/IEC 10646. This convention is used throughout this document.

In|the¢Common Template Table, arbitrary symbols representing weights are used according t
ndtation description in 6.3.1.

ers to the

b the BNF

5 Conformance

A process is conformant to this document if it produces results identical to those that result from the

application of the specifications given in 6.2 to 6.5.

A declaration of conformity to this document shall be accompanied by a statement, either directly or by

reference, of the following:
— the number of levels that the process supports; this number shall be at least three;

— whether the process supports the forward position processing parameter;

© ISO/IEC 2020 - All rights reserved
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— whether the process supports the backward processing parameter and at which level;

— the tailoring delta described in 6.4 and how many levels are defined in the delta;

— if a preparation process is used, the method used shall be declared.

It is the responsibility of implementers to show how their delta declaration is related to the table syntax
described in 6.3, and how the comparison method they use, if different from the one mentioned in

Clause 6,

can be considered as giving the same results as those prescribed by the method specified in

Clause 6. The use of a preparation process is optional and its details are not specified in this document.

It is strongly recommended that processes present available tailoring options to users.

6 Stripg comparison

6.1 Pre¢paration of character strings prior to comparison

It can be
to them. 4
ordering

Characte

hecessary to transform character strings before the reference comparison method is applied
\lthough not part of the Scope of this document, preparation can be-ah important part of the
process. See Annex C for some examples of preparation.

ISO/IEC 1

Therefors
encoding
encompa
of charac
zZone are:
example,
bibliogra

require that the combining accents be put aftey their base character. The resulting string sequence

then have

's of the input string shall be encoded according to ISO/IEC @0646 (UCS) or a mapping [to
0646 shall be provided if another encoding scheme is used-

it can be an important part of the preparation phase“to map characters from a non-ULCS
scheme to the UCS for input to the comparison method. This task can, amongst other things,
s the correct handling of escape sequences in thegriginating encoding scheme, the mappipg
ters without an allocated UCS codepoint to anxapplication-defined codepoint in the privdte
1 and change the sequence of characters in_strings that are not stored in logical order. Hor
for visual order Arabic code sets, input strinigs shall be put into logical order; and for some
phic code sets, strings with combining accents stored before their respective base character

to be remapped into its original encoding scheme.

The Comjmon Template Table is designed so that combining sequences and corresponding single

character
this invay
sequence
after Z, t
encoding
according

Escape s¢
recomme

NOTE

s (precomposed) will have-precisely the same ordering. To avoid inadvertently breaki
iant (and in the process-breaking Unicode conformance), tailoring should reorder combini
5 when corresponding precomposed characters are reordered. For example, if A is reorder
hen the sequence gA>+<combining diaeresis> should also be reordered. To avoid exposi
differences thatcanbe invisible to the end-user, it is recommended that strings be normaliz
to Unicode nermalization form NFD to achieve this equivalence (seel22]),

Q.09 Q.09 09

quences,and control characters constitute very sensitive data to interpret, and it is hig
nded thatypreparation should filter out or transform these sequences.

Since the reference method is a logical statement for the mechanism for string comparison, it does 1ot

preclude 3

nimplementation from using a non-UCS character encoding only, as long as it produces results as if it

were using the reference comparison method.
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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 cannot be less than 3, in tailoring.

NQTE In the Common Template Table, levels generally have the following characteristics, alt]lnough this
purpose is not absolute.

Lelvel 1: This level generally corresponds to the set of common letters of the alphabets for that script, if the script
is plphabetic, and to the set of common characters of the script if the script is ideographi¢-of syllabic.

Lelvel 2: This level generally corresponds to diacritical marks affecting each basic character of the pcript. For
some languages, letters with diacritics are always considered an integral part of the basic letters of thle alphabet
and are not considered at this second level, but rather at the first. For example, in'Spanish, N TILDE is ¢onsidered
a hasic letter of the Latin script. Therefore, tailoring for Spanish will change(the definition of N TILDH from "the
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 0) in the first level, and indication of the absence of & diacritic in the second level'}] For some
chpracters, variant letter shapes are also dealt with on level 2. An example of this is 3, the LATIN SMAIJL LETTER
SHARP S, which is treated as equivalent to ss on level 1, but traditienially distinguished from it on level 2.

Lejvel 3: This level generally corresponds to case distinctions.(upper and lower case) or to distinctionp based on
iant letter shapes (like the distinction between Hiragana-and Katakana).

Leel 4: This level generally corresponds to weighting differences that are less significant than those af the other
leyels. Often the last level (level 4 in the Common Template Table) is intended to specify additional wefjghting for
"special” characters, i.e. characters normally not part of the spelling of words of a language (such a§ dingbats,
nctuation, etc.), sometimes called "ignorable"™characters in the context of computerized ordering.

6.2.1.2 Processing properties

A given tailored table has specific'scanning and ordering properties. These properties can have been
chlanged by the tailoring.

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

If the last level is greater than three, there is an optional property of this level of comparidon called
“ppsition” optiofi: when active, a comparison on the numeric position of each “ignorable” character in
the two stringsiis effected, before comparing their weights. In other words, for two strings equivalent
atfall levels except the last one, the string having an ignorable character in the lowest position comes
bdfore thie-other one. In case corresponding ignorable characters are at the same position, then their
weightsare considered, until a difference is found. Support for this kind of processing is optiopnal and is
ndt'mecessary to claim conformance to this document.

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.

© ISO/IEC 2020 - All rights reserved 5
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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 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 can be separated into sections for ease of tailoring. Each section is then assigned

aname c
order to €

PNISIStENt WIth the specification 1In b.3.1. Une of the talloring possIDIIITIES 1S to assign a giv]
ach section and to change the relative order of an entire section relative to other sections:

6.2.2 Reference ordering key formation

6.2.2.1

When tw
into a se
statemen|
expressin
is formed
For multi
collating

NOTE
multichar
encounter

Then, a s¢
of levels ¢

Each ordse
by succeg
element @
of collati
element i

6.2.2.2

When for
follow a ¢
the comn
“IGNORE

6.2.2.3

General

b strings are to be compared to determine their relative order, the two strings are first pars

Ls declared and used in a tailored table (if the syntax of 6.3.2 is uséd): For the syntax used
g the Common Template Table, the name of a collating element cansisting of a single charact

by the UCS value of the character, expressed as a hexadecimal string, prefixed with “
-character collating elements, the name and association 40y characters can be found via t
blements declarations.

icter collating element is defined for “abc” and another.@ne is defined for “ab” or for “bc”, then if “abc
ed, the collating element for “abc” will apply and not'the one for “ab” or “bc”.

quence of m intermediary subkeys is formed‘out of a character string, where m is the numh
escribed in a tailored collation weighting table.

sively appending the list of the weights assigned, at the level of the subkey, to each collati
f the string. The keyword “IGNORE” in the Common Template Table at the place of a sequen
g symbols at a level indicates that the sequence of weights at that level for that collati
5 an empty sequence of weights.

Weighting elements-to be ignored

ming a sort key,collating elements ignored at the first level or at the two first levels and th

jon template table (or a tailored table); each of these weights shall be zeroed (this means th
shall be.assigned to each non-nil weight).

Implicit weights computing

quence of collating elements taking into account the multi-character “Collating-elemeﬂlt”

Collating elements with more characters have preferénice over shorter ones. As an example, if

ollation elerhent ignored at all levels but the last one, do not keep their weights as defined|i

cn

ed

or
e,
J”.
he

—-

S

er

ring key is a sequence of subkeys. Each subkey is a list of numeric weights. A subkey is formed

ng
ce

at

at

If there is no entry in the tailored table for a character of the input string, then the character’s weights
are undefined. In this case, one shall compute an “implicit” primary weight consisting of a pair of 16-
bit words — call them “aaaa” and “bbbb” — and assume that lines like the following were added to the
weighting table:

NOTE

<UXXXX> "<R{aaaaq}><T{bbbb,s}>";<BASE>;<MIN>;<SFFFF>

<SFFFF> (at the last level) is the largest level 1 weight in the Common Template Table.

© ISO/IEC 2020 - All rights reserved
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Distinctions are needed among characters with no entry in the weighting table, and implicit primary
weights are thus computed as defined here:

a)

b)

d)

Unified Han ideographs:
For a given Han character at code point cp:
base_weight = 0xFB40 for original URO

base_weight = 0xFB80 for Extension A through Extension G Han characters

aaaa = |base_weight + (Cp >> 15]]44

bbbb = [(cp & 0x7FFF) | 0x8000],4

Tangut ideographic and component characters:
For a given Tangut character at code point cp:
base_weight = 0xFB00

aaaa = [base_weight]

bbbb = [(cp - 0x17000) | 0x8000]44

Niishu ideographic characters:

For a given Niishu character at code point cp:
base_weight = 0xFB01

aaaa = [base_weight]

bbbb = [(cp - 0x1B170) | 0x8000];4

Khitan small script ideographic chdracters:
For a given Khitan small script.character at code point cp:
base_weight = 0xFB02

aaaa = [base_weight]{s

bbbb = [(cp - 0x18B00) | 0x8000],4

Any other,code point not mentioned in the table (non-characters, surrogates, and any ¢
that are not assigned in the current repertoire):

For agiven character at code point cp:

base_weight = 0xFBCO

haracters

aaaa = [base_weight + (cp >> 15)];4

bbbb = [(cp & 0x7FFF) | 0x8000],,

Thus, the value of the code point is used to calculate the desired weights, by operating on individual
bits. The two numbers, converted to four-character hexadecimal values, will then take the following
form: "<Raaaa><Tbbbb>",

Decomposable characters are excluded from these computings, as they have an entry in the Common
Template Table (with dual primary weights).

© ISO/IEC 2020 - All rights reserved
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If a string contains ill-formed code unit sequences, two approaches show up: the sequence can be
handled as if it were U+FFFD (REPLACEMENT CHARACTER), or each subsequence can be ignored. The
same approaches can be adopted for any out-of-range values (cp > 10FFFF ;).

NOTE1 Areas in which Han, Tangut, Niishu and Khitan small script characters are found are defined in the
comment lines added to the end of the Common Template Table.

NOTE 2  When computed weights are used, characters without explicit mappings are sorted in code point
order within each set they belong to (Han, Tangut, Niishu, Khitan small script, others) and they sort properly
with respect to the rest of the characters.

6.2.2.4 |[Subkeys formation

There arg¢ three ways of forming subkeys: subkeys formed using the “forward” processing patametgr,
subkeys [formed using the “backward” processing parameter, and subkeys formed. using the
“forward|position” processing parameter. Subkeys that use the “position” option can onlyoccur at the
last level,{and only if that level is greater than three. Support of the “position” option is:1fot required for
conformdgnce. If the processing parameter “forward,position” is not supported, “forward,position” shhll
be interpreted as if the processing parameter had been “forward”.

6.2.2.5 |Formation of subkeys for the first three levels

With the|“forward” or “forward,position” processing parameter, duting (forward) scanning of each
collating lement of the input character string, one or more weights)are obtained. These weights gre
obtained [by matching the collating element in the given tailored<collation weighting table, obtainipg
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.

Subkeys, [at a particular level, formed with the “backward” level processing parameter are built py
forming 4 subkey as with the “forward” parameter, then reversing that subkey weight by weight.

6.2.2.6 |Formation of the level 4 subkey

=}

At the last level, the subkey is built as described in the preceding paragraph. However, once the orderi
key is corpipletely formed (when the end-ofthe string is reached), there are two possible approaches:

g

a) With|the “forward” processingparameter: all the <SFFFF> symbols are backed out of the subkey}

b) With|the “forward,positign!-processing parameter: any trailing sequence of <SFFFF> symbol[s)
shall|be removed from the Subkey (leaving intact the remaining part of the subkey).

6.2.3 Reference comparison method for ordering character strings

The referpnce comparison method for ordering two given character strings (after collation preparati¢n,
which is pot part.of the reference comparison method itself) is to compare ordering keys generated py
the refergncékey formation method described in 6.2.2.

— Begin by building an ordering Key, using a given tailored collation welighting table, for each of the
two given character strings being compared.

— Then compare the resulting keys according to the key ordering definition presented in 6.2.4. Keys
can be compared either up to a given level, or up to the last level of the given tailored collation
weighting table.

NOTE The comparison can 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 difference is found early in the keys. When a bigger set of strings are to be ordered, one can generate
the ordering keys, for example, and store each key or an initial segment of each, before comparing the keys.

8 © ISO/IEC 2020 - All rights reserved


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC 14651:2020(E)

6.2.4 Key ordering definition

Weights for different levels should not be compared, which implies that subkeys at different levels
should not be compared, nor should keys generated from different tailored tables be compared.

NOTE1 This allows implementations to assign weightings at each level independently of the other levels, and
independently of other tailorings.

m is the maximal level of a given tailored table. Recall that a key is a list, of length m, of subkeys; a subkey
is a list of weights; and a weight is a positive integer. Other notations used below are the following:

— L, is the length of the subkey z, i.e., the number of weights in the subkey;
—{ Zwt(ay Where 1 <a <L, is the weight at index position a (an integer > 0) of the subkey.z;
—{ Ugkpy Where 1 < b <m, is the subkey at level b (an integer > 0) of the key u.

The orderings of weights, subkeys, and ordering keys (up to a given level, or’up to the last Jevel) are
tofal order relations, defined for a given tailored collation table as follows.

a)| Weights are positive integers (in the reference method) and are compared as such for the[purposes
of collation.

b)[ A subkey v is less than a subkey w (written v < w) if and ,only if there exists an integey, i, where
1<i<L,+1andi<L,, suchthat

— [=Tand vy < Wy OF

— for allintegers, j, where 1 <j <i, the equality V() = Wwy(j) holds, and either
— i< L,and vy < Wy OF
— i=L,+1and 0 <wy,;.

A subkey v is greater than a subkey w (written v > w) if and only if w is less than v. A sIbkey vis
equal to a subkey w (written v =wiif and only if neither v is less than w, nor w is less than v.

c)| An ordering key x is less than an ordering key y at level s (written x <, y) if and only if thpre exists
an integer I, where 1 <i <§-and i < m, such that

— i=1 and XSk(i) <ySk(i)’ or
— for all integerS)j, where 1 <j <, the equality Xg(;) = Vs(j) holds, and x5 < Vi p)-

An orderingkey x is greater than an ordering key y at level s (written x >, y) if and only |f y is less
than x atievel s. An ordering key x is equal to an ordering key y at level s (written x =, y) ifland only
if neither'x is less than y at level s, nor y is less than x at level s.

d)| Eerordering keys, <, >, and = are defined as <, >, and =,, respectively.

N TE 2 FUL OT dcl ;us }\C_y S;AT~t )V ;Auplico A1 Ay ;luylico ATl A ;uly};co A=A A S0 ;o f lse, X >0y

is false, and x = y is true. Above level m, for a given tailored table, there are no further ordering distinctions. Note
that this definition implies that if two ordering keys are in the ‘less than’ relationship at level 1, they will also be
in the ‘less than’ relationship at levels 2, 3, 4, etc. In general, whenever two ordering keys are less than at a given
level, they will also automatically be less than at all subsequent, higher levels. Conversely, if two ordering keys
are equal at a given level, they will also automatically be equal at all preceding, lower levels.

NOTE3  The decomposition of character string into ordering keys of different levels of comparison from the

most significant to the least significant also facilitates fuzzy searches and searches for equivalences. Annex E
documents this kind of comparison.
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6.3 Common Template Table: Formation and interpretation

6.3.1 General
This subclause specifies the following:

— the syntax used to form the Common Template Table in Annex A or a tailored table based upon the
Common Template Table as expressed in Annex A;

— conditions of well-formedness of a table using this syntax;

— interpretation of tailoring statements in deltas for tables formed using this syntax;
— evalyation from symbols to weights of tailored tables formed using this syntax;
— condltions for considering two tables as equivalent;

— cond]tions for considering comparison results as equivalent.
6.3.2 BNF syntax rules for the Common Template Table in Annex A

6.3.2.1 |General

Definitios between <angle brackets> make use of terms not defiged-in this BNF syntax and assutne
general Epglish usage.

Other cornventions:

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

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

? indicates optional occurrence of a tekert 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:

weifght table = commom)template table | tailored table ;
compon template table =
gimple line+ ;
tailored tablel/~table line+ ;
Define the line typess

simple ldne = (symbol definition | collating element |
weight assignment | order end)?
line completion ;

tab C_lJ’.llC — DJ’.LL[LJ].C_].J‘.J.IC i LaJ‘.lULJ‘.ll\j_lJ’.llC 7

tailoring line = (reorder after | order start | reorder end |
section definition | reorder section after)

line completion ;
Define the basic syntax for collation weighting:

symbol definition =
"collating-symbol’ space+ symbol element ;

symbol element = symbol | symbol range ;

symbol range = symbol 7 ..’ symbol ;

symbol = simple symbol | ucs_ symbol ;

ucs symbol = ("<U’" one to eight digit hex string ’>’)
("<U-’ one to eight digit hex string ’'>") ;

simple symbol = ’<’ identifier ’>’

collating element =

10 © ISO/IEC 2020 - All rights reserved
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"collating-element’
"from’ space+ quoted symbol sequence ;

quoted symbol sequence =
""" simple weight+ "'
weight assignment =
simple weight | symbol weight ;
symbol element |

simple weight =

" UNDEFINED’

’

ISO/IEC 14651:2020(E)

spacet symbol space+

symbol element space+ weight list ;

level token (semicolon level token)* ;
symbol group | ‘IGNORE’ ;

symbol element | quoted symbol sequence ;

symbol weight =
weight list =
level token =
symbol group =

order end =

"order_end’ ;

Dé

De

reorder after =
target symbol
order start

fine the tailloring syntax:

" reorder
symbol ;

"order_start’

multiple level direction

direction

reorder end

(direction semicolon)* direction

" forward
" reorder

section definition =
section definition simple |
section definition list ;

section definition simple

"section

section identifier =

identifi

section definition list =

-after’ space+ target symbol ;

" | 'backward’ ;

-end’ ;

" space+ section identifier,y

er ;

space+ multiple level direction ;

(" ,position’)? ¥}

"section’ space+ section identifier space+
symbol list ;
symbol list symbol element (semicolom, Symbol element)* ;

reorder section after =

identifier

id part =

line completion

comment =

" reorder-section-after”

spacet+ target symbolw;

(letter |
letter | d

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

digit)~\id part* ;

igigr ‘-

g

space* comment? EOL ;

commentgchar character*
one to eight digit hexsstring =
\ hex upper hex upper |

hex~upper
hex dpper
hex’ upper
hex upper
hex upper
hex upper
hex upper
hex upper
hex upper
hex upper

fiek numeric 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

space+ section identifier

hex upper |

|hex upper

pa = A TAR
semicolon AR
comment char s
digit —_ IOI ‘ Ill ‘ I2I ‘ I3I ' I4I I
151 ‘ 161 ‘ I'7I ‘ 181 ' Igl
hex upper digit | 'A’ | 'B" | 'C’ | 'D" | 'E' | 'F' ;
letter = Ial Ibl ‘ Icl ‘ Idl ' Iel I Ifl I Igl I
Ihl ‘ Iil ‘ Ijl ‘ Ikl ' Ill I Iml I Inl I
Iol ‘ IPI ‘ Iql ‘ Irl ' Isl I Itl I Iul I
!v! ‘ !w! ‘ !x! ‘ !yl ' Izl I
IAI ‘ IBI ‘ ICI ‘ IDI ' IEI I IFI I IGI I
IHI ‘ III ‘ IJI ‘ IKI ' ILI I IMI I INI I
Iol ‘ IPI ‘ IQI ‘ IRI ' ISI I ITI I IUI I
!V! ‘ !W! ‘ !x! ‘ !YI ' IZI
EOL = <end-of-line in the text conventions in use> ;
character <any member of the repertoire of the encoded

© ISO/IEC 2020 - All rights reserved
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character set in use, not including any

characters used to delimit the end of lines> ;

6.3.2.2 Keyword usage

The usage of the following locale syntax keywords is as follows.

collating

collating

-symbol

-element

Defines a collating symbol representing a weight.

Defines a collating element symbol representing a multi-character

collating element.

order_st;

order_end

reorder-

reorder-

section

reorder-

Art

hfter

end

Kection-after

Defines collation rules. This statement is (after reordering isdoen
followed by one or more collation order statements, assigning multi-ley

collation weightings to collating elements. A collating element.is.'‘¢ithey

character or a defined substring.
Specifies the end of the collating order statements.

Redefines collating rules. Specifies after which collating symbol weighti
the lines between the “reorder-after” and the next)(or “reorder-end”) 3
to be moved. This statement is followed by ene or more collation tak
lines. The result is to reassign collating syymbol’s values or collati
element’s weightings.

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

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

Redefines the order of se¢tions. This statement is followed by a secti
symbol and a target syiibol. The result is to reassign collating symbd
values or collating element’s weightings.

e)
rel
a

ng
re
le

bn
I's

6.3.3 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 constityte
a weight_table.

All simplg_symbols shall be “défined” before they are “used”.

WF 2. No symbol that'occurs in a symbol_definition in a weight_table that contains no tailoring_lirles
may occur\itt another symbol_definition in the same weight_table.

Duplicatipn of ‘¢ollation weighting symbols is prohibited. This is true for the Common Template Talple

itself. It shdllyremain true for a tailored_table after all reordering of lines has been applied.

WF 3.  All weight_lists in a tailored_table shall contain the same number of level tokens. An empty

level_token shall be interpreted as the collating_element itself.

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

WF 4. A tailored_table shall contain exactly one order_start statement followed later by exactly one
order_end statement. The order_start statement shall appear after the symbol_definition entries
and before the symbol_weight entries after all reordering of lines has been applied.

WF5. A multiple_level_direction in a tailored_table shall contain the same number of directions as
the number of level_tokens of any weight_list in that tailored_table.
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Any order_start shall 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_group, all successive level_tokens in that
weight_list shall also consist of a symbol_group.

IGNORE shall not be used at a level after an explicit symbol for a weighting.

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

All section_identifiers shall be “defined” before they are “used”.

WEF 8. No two section_definitions in a tailored_table shall contain the same values in their section_iden-
tifiers.

Multiple definitions of sections are prohibited; section_identifiers shall be unique.

WIF 9. Each reorder_after in a tailored_table shall be followed at a laterpoint in that tailoref table by
a reorder_end or another reorder._after.

WIF 10.  Ifthe section_identifier of a statement reorder_section_after.corresponds to the section] identifier
of a section_definition_list, then the target_symbol of thatstatement reorder_section_dqfter shall
not have the same value as any of the symbols of the section_definition_list.

A kection shall not be reordered after a line which thesection itself contains; recursive relgcation of
lines is prohibited.

WFF 11.  Any symbol_range shall contain two symbuols which meet the following conditions. 1) Hach of the
two symbols shall contain a common prefix of length one. The prefix can be any letterfexcept 'U.
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 inteypreted as
numeric values, the hex_numeric. string of the first symbol shall be less than the hex_numéric_string
of the second symbol. One plus the positive integral difference between the hex_numdric_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 symHol_range.

NQTE A well-formed symbol_range is of a form such as <S4E00>..<S9FA5>, where the common pyefix is “S”,
an(d the rest of the identifien portion of each symbol is a hex_numeric_string.

WIF 12.  Any symbol_weight that contains more than one symbol_range shall contain only symHol_ranges
that meet the following requirement. Each symbol_range following the first symbol_r@inge shall
have-the same number of values in its range as that of the first symbol_range.

NQTE This condition guarantees that all expanded ranges will be well-formed, since for any ofe symbol_
wdightyall of the range expansions will have the same number of values.

6.3.4 Interpretation of tailored tables

1. A section consists either 1) of the list of simple_lines which contain a symbol_definition whose
value is equal to any symbol contained in the symbol_list in a section_definition_list, or 2) of the
list of simple_lines following a section_definition_simple in a tailored_table.

NOTE 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.
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A simple_line consisting of a symbol_definition containing a symbol_range is equivalent to a se-
quence of simple_lines, where each of those lines contain a symbol in place of the symbol_range.

The symbol for each successive simple_line is generated by concatenating a hex_numeric_string

to

the common prefix of the symbol_range, in numeric order, starting with the hex value associated
with the hex_numeric_string of the first symbol the range, and ending with the hex value asso-
ciated with the hex_numeric_string of the second symbol. The hex_numeric_string concatenated

to the common prefixes shall 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.

NOTE

— collaf
— collaf
— collat

[3.

NOTE
equivalenf

A symbol_definition of the form “collating-symbol <S0301>..<S0303>" is equivalent to the three lin
ing-symbol <S0301>;
ing-symbol <S0302>;
ing-symbol <S0303>.

A simple_line consisting of a symbol_weight containing one or more symbol/ranges is equivale
to a sequence of simple_lines, where each symbol_range has been expanded into a sequence
symbols, as described in [ 2 for symbol_definition

A symbol_weight of the form “<U2000>..<U2002> <S0301>,,£50303>;<BASE>;<MIN>;<SFFFF>"]i

to the three lines:

— <U2

00> <S0301>;<BASE>;<MIN>;<SFFFF>;

— <U20/01> <S0302>;<BASE >;<MIN>;<SFFFF>;

— <02

a) all ta

02> <S0303>;<BASE >;<MIN>;<SFFFF>.

A tailored_table containing a reorder_after 1s equivalent to the tailored_table where:

ble_lines that were ahead of the-reorder_after and that contained weight_assignments whd

initigl symbol matches the initial symbol of any weight_assignment in the table_lines between t

reoraq

b) the ¢
folloy
is thd

c) thati

Move the

any prior

and reora

er_after and reorder_end hayébéen removed,

nble_lines between that reorder_after and the first subsequent reorder_end to immediatg
v the first table_line imthe tailored_table containing a weight_assignment whose initial syml
same as the target=symbol in the reorder_after have been reordered, and

eorder_after afid that reorder_end have been removed.

block of lines’between the reorder._after and the reorder._end to follow the target_symbol, delg
lines that'duplicate the symbol_definitions of the reordered lines, and remove the reorder_af:
er_endthemselves.

nt
of

se
he

l]y
ol

(g

e
er

[ 4b.

WHhen a tailored table contains mn]h'p]p groups oflinestobe rnnrr‘]r—\rnﬂl thetableis infprprpf

NOTE

14

by processing each reorder_after sequentially, starting from the first line of the table.

Subsequent line reorderings can impact lines that themselves were reordered by prior reorderings
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[5. 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_sec-
tion_after, and with that reorder._section_after removed.

[ 6. A weight_table is said to be in normal form when it contains no reorder_afters nor reorder_sec-
tion_afters.

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

6.8.5 Evaluation of weight tables

E . A weight_table in normal form is said to be evaluated when each weight assignmgnt in the
weight_table is mapped to a positive integer value (a weight) such that®hese value§ increase
monotonically by the order in which the weight_assignments occur inithe weight_tajle.

NOTE1 The table_lines of the weight_table can first be mapped to the set of positive integers, by fequential
orfler in the table. This mapping defines an ordered set of line numbers. The weight_assignments are th¢n mapped
tofa set of positive integers (weights) that varies monotonically with the set-of line numbers.

This does not restrict the starting number for the weight of the irst weight_assignment (othler than it
shpll be positive) nor does it require that the numbers for thes&weights be immediately consgcutive.

E P. An evaluated weight_table is said to be collating-element-weighted when each simpje_symbol
occurring in each weight_list in that evaluatedweight_table has been mapped to the wieight that
corresponds to the weight_assignment that(Contains the same simple_symbol.

NOTE 2  Each weight_list can be interpreted as containing either symbol’s mapped to integral weighk values or
asfinstances of the string IGNORE’, which denotes the empty sequence of weights. At this point, the mathematical
injection of strings can be defined using the weight_table.

NQTE 3 In a tailored table, the value.6hany hex_numeric_string associated with a symbol generallly does not
reflect the numeric weighting of the symbol.

6.8.6 Conditions for considering specific table equivalences

A |weight_table TBL1 and .a weight_table TBL2 are said to be equivalent at a particular leyel if any
comparison of stringsausing those tables up to that level results in the same ordering.

When two tablesyare claimed to be equivalent, one shall always get the same results ir] forming
dys for two strings based on TBL1 and comparing them than by forming keys based on TBL2 and
comparingthem.

~rrattorrats gordering-tsconformant-w any set of
strings S defined on a repertoire R, the implementation can duplicate the same comparisons as those

resulting from comparison of the numbers from an injection constructed according to the rules of 6.2.3.

6.4 Declaration of a delta

Tailoring shall be based upon the Common Template Table described in Annex A. Tailoring can be
accomplished using any syntax that is equivalent to the one described in this document. Examples of
tailoring delta can be found in Annex B.

NOTE1 For example, ISO/IEC TR 30112, uses a compatible extension of the syntax used in this document for

tailoring. A tailoring delta can also be expressed using the syntax of the Unicode collation algorithm (seel271). It has
also been demonstrated that a tailoring delta can also be expressed using an XML-conformant mark-up scheme.
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Any declaration of conformance to this document 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 the following:

a) atleast one valid order._start entry described in 6.3.2; an unlimited number of sections containing
an order_start entry and an order._end entry can be declared;

b) the number of levels used for comparison;

c) the list of symbol_definition weights (as defined in 6.3.2) added and the position of the symbol_

definif‘inn entry after which each insertion is made;

d) thelist of simple_line entries (as defined in 6.3.2) deleted or inserted, referencing the position oft
simple_line entry in the Common Template Table after which the insertions are made.

It is recotnmended that a delta should not be bigger than necessary.

In cases

here a process allows the end-user to tailor the table himself or herself}a statement

he

of

conformgnce shall indicate which of the four elements of the previous list aretailorable and which

of those
elements

NOTE 2
with this s

— "Coll:
— Colla
"The

Note that
variants
comes aft

The abov
more pre
d's, accen

reor

% De

our elements are not tailorable. For those which are not tailorable, thevdelta between fix
and the Common Template Table shall be declared.

yntax can be reasonably established. For example, the following déclarations are valid:
ite UOOES after UOOFE at the primary level;

fe UOOE4 after UOOES at the primary level. ";

primary alphabet order is modified so that in alkeasesz<p <a<a",

the letters d and & are sorted after Icelandicdetter thorn (p), itself already coming after all t
bf the letter z, i.e. 3 and 4 have a weight value higher at level 1 than the one for p, which its
er the ones for all variants of z.

e two informal expressions can+'easonably be considered to be equivalent to the followi
Cise expression (which also gives'weights at levels 2 and 3 and explicitly takes care of accent
red 4's and the Angstrom sign):

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

clare new collation Syimbols (weight names):

coll

% De|

coll:[ing-symbol <SOOES5> % for d

ing-symbel'<S00E4> % for d

claresew collating elements for the decompositions (substring names):

ed

The declaration can use a different syntax from the one specified in 68 provided that the relationship

he
plf

ng
ed

collaking-element <U0061_030A> from "<U0061><U030A>" % decomposition of d

collating-element <U0041_030A> from "<U0041><U030A>" % decomposition of A

collating-element <U0061_0308> from "<U0061><U0308>" % decomposition of d

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

% Assign weights to the new collation symbols (after THORN):

<SO00E5> % for a

<S00E4> % for i

reorder-end

16
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reorder-after <SFFFF> % The only place where we can put the order_start line.

order_start forward;forward;forward;forward

2020(E)

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

9% The letter A:

<UOOE5> <SO0E5>;<BASE>;<MIN>;<SFFFF> % LATIN SMALL LETTER A WITH RING ABOVE

<U0061_030A> <SO0E5>;<BASE>;<MIN>;<SFFFF> % decomposition of d

6.

T}
to

re

<U00C5> <S00E5>;<BASE>;<CAP>;<SFFFF> 9% LATIN CAPITAL LETTER A WITH RING ABO
<U0041_030A> <SO0E5>;<BASE>;<CAP>;<SFFFF> % decomposition oan

<U212B> <S00E5>;<BASE>;<CAP>;<SFFFF> % ANGSTROM SIGN (the letter A really)
<U01FB> <S00E5>;"<BASE><AIGUT>";"<MIN><MIN>";"<SFFFF><SFFFF>"

% LATIN SMALL LETTER A WITH RING ABOVE AND ACUTE

<U01FA> <SO00E5>;"<BASE><AIGUT>";"<CAP><MIN>";"<SFFFF><SFFFF>"

% LATIN CAPITAL LETTER A WITH RING ABOVE AND ACUTE

% The letter A:

<UOOE4> <S00E4>;<BASE>;<MIN>;<SFFFF> % LATIN SMALL LETTER A WITH DIAERESIS
<U0061_0308> <S00E4>;<BASE>;<MIN>;<SFEEF> % decomposition of d

<U00C4> <S00E4>;<BASE>;<CAP>;<SFFEF> % LATIN CAPITAL LETTER A WITH DIAERESI§

<U0041_0308> <SO00E4>;<BASE>;<CAP>;<SFFFF> % decomposition ofA
<UO01DF> <S00E4>;"<BASE><MACRO>";"<MIN><MIN>";"<SFFFF><SFFFF>"
% LATIN SMALL LETTER A WITH DIAERESIS AND MACRON

<U01DE> <S00E4>;"<BASE><MACRO>";"<CAP><MIN>";"<SFFFF><SFFFF>"
% LATIN CAPITAL LETTER A WITH DIAERESIS AND MACRON

reorder-end

5 Name of the Common Template Table and name declaration

e name [S014651_2020_TABLE1 shall be used whenever the Common Template Table is

externally as a base point in a given context, whether in a process, contract, or pro

referred
curement

prement. If another name is used due to practical constraints, a declaration of conform

nce shall

indicate the correspondence between this other name and the name 1SO14651_2020_TABLE1.

The use of a defined name is necessary to manage the different stages of development of this table. This
follows from the nature of the reference character repertoire, for which development will be ongoing
for a number of years or even decades.

© ISO/IEC 2020 - All rights reserved
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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
The file n

rovided separately in a machine-readable file as a normative component of this docume
ame for this language version is different from the normative reference name specified in4

nt.
.5

ES,
of

due to thg existence of file versions commented in other natural languages. The file for thisdangualge
version can also be retrieved at the following URL.

— httpd://standards.iso.org/iso-iec/14651/ed-6/en/

There is 4n official French version of the file which only differs in its comments (its\téchnical content i
identical), and its name is: ISO14651_2020_TABLE1_fr.txt

NOTE1 |[This document deprecates, but does not preclude specific reference to, the previous tabl
which contained and still contain ordering information applicable to the repertoires of previous versions
ISO/IEC 10646 and their amendments. The previous tables can be found at the fellowing URLs.

— [orddring information on the repertoire of characters as)défined in ISO/IEC 10646-1:19

18

inclu
en.t]

[ordd

ISO/IEC 10646-2:2001] https://standards.iso.org/iso-iec/14651/ed-1/1S014651_2002_TABL

en.t

[ordg
stand

ing Amendments 1-9] https://standards.iso.org/iso-ie¢/14651/ed-1/1S014651_2000_TABL
Kt

ring information on the combined repertoire*of characters of ISO/IEC 10646-1:2000 a

Kt

ring information on the repertoire of characters as defined in ISO/IEC 10646:2003] https
ards.iso.org/iso-iec/14651/ed-1/1S014651_2003_TABLE1_en.txt

[ordg

Amendments 1-2] https://standards.iso.org/iso-iec/14651/ed-2/1S014651_2006_TABLE1_en.txt

[ords

Amendments 1-4] https://standards.iso.org/iso-iec/14651/ed-2/1S014651_2008 TABLE1 en.txt

[ords
stand

ring information on the repertoire of characters as defined in ISO/IEC 10646:2003 includi

D3
1

hd
E1

//

ring information on thé repertoire of characters as defined in ISO/IEC 10646:2003 includi

ring informatiofi-gn the repertoire of characters as defined in ISO/IEC 10646:2011] https
ards.iso.org/isotiec/14651/ed-3/1S014651_2010 TABLE1 en.txt

[ordg
stand

ring inforniation on the repertoire of characters as defined in ISO/IEC 10646:2012] https

[ordg

ards.isewrg/iso-iec/14651/ed-3/1S014651_2012 TABLE1 en.txt

ring information on the repertoire of characters as defined in ISO/IEC 10646:2017] https

//

//

//

i /14601 /Iad B /o JICN1401 ')f\1’7 TARILLE1 Ao x4

standa¥Fas+S6-6¥E

1
T O ST SUTOT &7 156 TCC7 OO COr o7 T/ TO U T TOJT L7 _T7YDo T CTI.CAT

[orderinginformation on the repertoire of characters as defined in the Unicode 7.0 standard] https://
standards.iso.org/iso-iec/14651/ed-4/1S014651_2014_TABLE1_en.txt

[ordering information on the repertoire of characters as defined in the Unicode 8.0] https://
standards.iso.org/iso-iec/14651/ed-4/1S014651_2015 TABLE1 en.txt

[ordering information on the repertoire of characters as defined in the Unicode 9.0] https://
standards.iso.org/iso-iec/14651/ed-4/1S014651_2016_TABLE1 en.txt
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The current Common Template Table reflects the repertoire of characters as defined in
ISO/IEC 10646:2020.

NOTE 2  The repertoire targeted by this document is equivalent to the repertoire of The Unicode Standard
Version 13.0, published by The Unicode Consortium.

To meet cultural requirements of specific communities, delta declarations will have to be applied to the
amended table as defined in this document.

[SO_14651_2020_TABLE1 is the name that is used for referring to this table in this version of this
document
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Annex B
(informative)

Example tailoring deltas

B.1 Example 1 — Minimal tailoring

The folloying is a minimal tailoring of the Common Template Table.
reorder pafter <SFFFF>

order start forward; forward; forward; forward
reorder-¢nd

B.2 Example 2 — Reversing the order of lowercase and uppercase letters

The folloving is a simple tailoring example to show how to reverse the corder of uppercase versjus
lowercas¢ from the order specified in the Common Template Table.

o

Make uppercase letters sort before lowercase
and scgnning of accents done forward at level 2.

oe

oe

The enfire range of tertiary weight symbols

<MIN>.}<CIRCLE> are moved after <CIRCLECAP>, so that they order after
<CAP> KWIDECAP> <COMPATCAP <FONTCAP> <CIRCLECAP> ir,the same

relatiye order with respect to themselves. This ¥ieas the effect of
also mpking all the compatibility uppercase letters sort before

their kespective compatibility lowercase letters. (For example,

U24B6 IRCLED LATIN CAPITAL LETTER A will sont before

U24D0 €IRCLED LATIN SMALL LETTER A.

A° o o° A o o

oe

o

To do fhis correctly, an order start, fs
% inserted to make the delta conformant}

reorder-pfter <CIRCLECAP>
<MIN>
<WIDE>
<COMPAT>
<FONT>
<CIRCLE>

reorder pfter <SFFFEX
order stprt forwardwforward; forward; forward,position
reorder-¢nd

o)

% End of| the wppercase/lowercase tailoring

B.3 Example 3 — Canadian delta and benchmark

This annex describes benchmark 1, based on Canadian standard CAN/CSA Z243.4.1-1998 (and 1992).
The 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.

a) Level processing properties:
forward; backward; forward; forward,position

b) Number of levels: Four (unchanged).
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No symbol changes.

The following ordering changes are done:

— aesorted 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;

— 0 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;

— b sorted as if it were separate letters "th" at level 1. The letters "th" is distinguished at level 2

A

from the letter "p" and is ordered before it.

Canadian tailoring expressed in the tailoring syntax for this document (normative

Annex A) can be:

re
or
<y
<y
<y
<y
<y
<y
<y
<y

<y

<y

re

copy 15014651 2002 TABLEL
order-after <SFFFE>
der start forward;backward; forward; forward, position

D0E6> "<S0061><S0065>"; "<BASE><VRNT1><BASE>"; "<MIN><COMPAT><MIN>";
"<SFFFF><SFFEE>LSFEFFF>" % &
00C6> "<S0061><S0065>"; "<BASE><VRNT1><BASE>"; "<CAP><COMPAISJICAP>";
"<SFFFF><SEFFF><SFFFE>" % E
D1E3> "<S0061><S0065>"; "<BASE><VRNT1><BASE><MACRO>";
"<MIN><COMPAT><MIN><MIN>"; "<SFFFEF><SFFFF><SFFFF><SEFEE>" % & WITH MACRON
D1E2> "<S0061><S0065>"; "<BASE><VRNT1><BASE><MACRO>Y%
"<CAP><COMPAT><CAP><MIN>"; "<SFFFF><SFFFF><SFFFF><SFFFF>" % E WITH MACRON
0D1FD> "<S0061><S0065>"; "<BASE><VRNT1><BASE><AIGUTE>";
"<MIN><COMPAT><MIN><MIN>"; "<SFFFE>XSFFFF><SFFFF><SFFEFE>" % &
D1FC> "<S0061><S0065>"; "<BASE><VRNT1><BASE>LAIGUT>";
"<CAP><COMPAT><CAP><MIN>"; "<SFEFF><SFFFF><SFFFF><SFFFE>" % R
D0F0> <S0064>;<VRNT1>;<MIN>;<SFFFEF> % &
00DO0> <S0064>;<VRNT1>;<CAP>;<SFFFF> %P
O0FE> "<S0074><S0068>"; "<BASE><VRNT13<BASE>"; "<MIN><COMPAT><MIN>";
"<SFFFF><SFFFE><SFFFE>" $ D
0O0ODE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>"; "<CAP><COMPAT><CAP>";
"<SFFFF><SFFFF><SFFFF>" % P

order-end

only for

Unordered list (required-test case as per Canadian standard CAN/CSA Z243.4.1-1998, plus addlitions)
0 pécher Grossist aott
1éké les vice-presidents' offices NOEL
péché COTE Copenhagen C@@@@
vice-président résumé cote L'Hay-les-Roses
9999 Alborg McArthur COTE
0 cafion Mc Mahon COTE
haie du Aalborg chté
coop haie Grofie coté
caennais pécher vice-president's offices aide
lese Mc Arthur cglibat air
da cote PECHE vice-president
Ar@@@ colon coop modelé
cblon I'ame @@@air Thorvardur
bohéme resume VICE-VERSA MODELE
géné éleve géne magon
medal Porvardur CO-0P MACON

© ISO/IEC 2020 - All rights reserved
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Unordered list (required test case as per Canadian standard CAN/CSA Z243.4.1-1998, plus additions)

lamé Canon révélé peche
péche lame révele péché
LES Bohéme caetla medal
vice versa 0000 MacArthur ovoide
C.AF. releve Noél pechére
Porsmork gene ile ode
caesium casanier aieul péchére
resumeé élevé fle d'Orléans ceil
Bohémier COTE notre
co-op relevé notre

List with required results as per Canadian standard CAN/CSA Z243.4.1-1998
@@@@AQ COOP lamé péche
0000 CO-0P les péche
9999 Copenhagen LES PECHE
Aalborg cote lése péché
aide COTE lésé pécher
aieul cote L'Haj-les-Ros€s pécher
air COTE MacArthur pechére
@@@air coté MACON péchére
Ar@@@ COTE macoeh reléve
Alborg coté MeArthur relevé
aolit COTE Mc Arthur resume
boheme du Mc Mahon resumeé
Bohéme da medal résumé
Bohémier éleve medal révele
caennais élevé MODELE révélé
cesium gene Modelé Porsmork
caetla géne Noél Thorvardur
C.AF. géngé NOEL borvardur
Canon Grofie notre vice-president
cafion Grossist notre vice-président
casanier haie ode vice-president's offices
cglibat haie ceil vice-presidents' offices
colon ile ou vice versa
colon fredorieans ot VICE-VERSA
coop lame ovoide
co-op I'ame peche

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.

oe

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

% Define collating elements for <AA> - LETTER A WITH RING ABOVE
% and combinations with combining accents

collating-symbol <A-A> % symbolic weight for <AA>
collating-element <A-plus-combining-ring> from "<U0041><U030A>"
collating-element <a-plus-combining-ring> from "<U0061><U030A>"
% Define collating elements for sequences of a-plus-a
collating-element <A-plus-A> from "<U0041><U0041>"
collating-element <A-plus-a> from "<U0041><U0061>"
COFIaTITg—CIENEnt <a-PIUS-A> LTOm U006 I><0U004T
cofllating-element <a-plus-a> from "<U0061><U0061>"

% pefine collating elements for combinations with combining accents
collating-element <U-plus-combining-diaeresis> from "<U0055><U0308>"
colllating-element <u-plus-combining-diaeresis> from "<U0075><U0308>"
cofllating-element <U-plus-combining-doubleacute> from "<U0055><U030B>"
cofllating-element <u-plus-combining-doubleacute> from "<U0075><U030B>“
collating-element <O-plus-combining-diaeresis> from "<UQO4F><U0308%"
colllating-element <o-plus-combining-diaeresis> from "<UO06F><U0368>"
cofllating-element <O-plus-combining-doubleacute> from "<U004F><U0S0B>"
cofllating-element <o-plus-combining-doubleacute> from "<U006EXKU0O30B>"
collating-element <A-plus-combining-diaeresis> from "<U0041%U0308>"
colllating-element <a-plus-combining-diaeresis> from "<U0063L><U0308>"

o

Add the obligatory order start line.
rejorder-after <SFFFE>
or[der start forward;backward; forward; forward, posifion

% |copy IS014651 2002 TABLEL

% Make capital letters sort before lowercase®
% ICf. example 2 for more explanation.
reporder—-after <CIRCLECAP>

<CRAP>

<WIDECAP>

<CIOMPATCAP>

<FONTCAP>

<CIRCLECAP>

<MIN>

<W[IDE>

<CIOMPAT>

<FONT>

<CIIRCLE>

o

Introduce a weight that is lighter than <BASE>
reporder-after «BASE>

<LYIGHT>

<BASE>

oe

A list—of reweighting statements to deal with specific collation
behavwiour for Danish. All of these define or redefine weight list's,
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.

oe

oe

o

oe

oe

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 P o o

oe

oe

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.

oC o oo

oe
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o)

% Reorde
reorder-
<SO00E6>
<SO00F8>
<A-A>

reorder-
% The le

<U00Cce>
<UOOE6>
<UO1FC>
<UO1FD>
% The le
% weight
<u00Cc4>
<UOOE4>
% And re
combinin
<A-plus-

<a-plus-

% The le
<U00D8>
<UOO0OF8>
<UO1lFE>
<UO1lFF>
% The le
% weight
<U00D6>
<UOOF6>

<U0150>

<U0151>

o)

% Replic

<O-plus-
<o-plus-
<O-plus-
<o-plus-

% The le
letter

24
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r Danish letters at the end of the alphabet, after z

after <SO007A> % z

$ <AE> - LETTER AE

% <0/> - LETTER O WITH STROKE

% <AA> - LETTER A WITH RING ABOVE

after <UOQ07A> % =z - this *line* only given for stability
tter ae is a separate letter in Danish

<SO00E6>;<BASE>; <CAP>;<SFFFF> % AE

SO0EC>, <BASES, JMIN>, <SEFFE> o ac
SO00E6>; "<BASE><AIGUT>"; "<CAP><MIN>"; "<SFFFF><SFEFFF>"

% AE WITH ACUTE
SO00E6>; "<BASE><AIGUT>"; "<MIN><MIN>"; "<SFFFF><SFFFE>"

% ae WITH ACUTE

Fter <a:> is given the same primary
as <ae>, with unique variant weights at the secondary level

SO00E6>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<SFFFF><SFFFE>"

% A WITH DIAERESTS
SO00E6>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<SFFFF><SFFFE>"

% a WITH DIAERESIS

blicate the weighting for the collating-element's formed“with
accents

Fombining-diaeresis> <S00E6>; "<BASE><VRNT1>"; "<CAP><MIN>";
"SSFFEFEF><SFEFEE>"

Fombining-diaeresis> <S00E6>; "<BASE><VRNT1>";"<MIN><MIN>";
"<SFFFF><SFFFE>"

fter <o/> - O WITH STROKE - is a separaté‘letter in Danish

SO0F8>; <BASE>; <CAP>;<SFFFF> % <O/>
SO00F8>; <BASE>; <MIN>;<SFFFF> % <o/%
SO0F8>; "<BASE><AIGUT>"; "<CAP><MIN>"; "<SFFFF><SFFFF>"
% <0O/> WITH ACUTE
SO00F8>; "<BASE><AIGUT>"; "<MIN>XMIN>"; "<SFFFF><SFFFF>"
% <o/> WITH ACUTE

Fters <o:> and <o"> aré §gliven the same primary
as <o/>, with uniqud vyariant weights at the secondary level

SO00F8>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<SFFFF><SFFFE>"
% O WITH DIAERESIS

SO00F8>; "<BASEX<VRNT1>"; "<MIN><MIN>"; "<SFFFF><SFFFE>"
% o WITH DIAERESIS

SO00F8>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<SFFFF><SFFFE>"
% O WITH DOUBLE ACUTE

SO0F 8> "<BASE><VRNT2>"; "<MIN><MIN>"; "<SFFFF><SFFFE>"
% o WITH DOUBLE ACUTE

bte/ the weighting for the collating-element's formed with

combining accents

combining-diaeresis> <SO00F8>; "<BASE><VRNT1>"; "<CAP><MIN>";
"<SFFFE><SFFEFE>"
combining-diaeresis> <SO00F8>; "<BASE><VRNT1>";"<MIN><MIN>";
"<SFFFF><SFFFE>"
combining-doubleacute> <S00F8>; "<BASE><VRNT2>"; "<CAP><MIN>";
"<SFFFE><SFFEFE>"
combining-doubleacute> <S00F8>; "<BASE><VRNT2>"; "<MIN><MIN>";
"<SFFFF><SFFFE>"

tter <aa> - A WITH RING ABOVE - is weighted following the

<o/> (see above)
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<U00C5> <A-A>;<BASE>;<CAP>;<SFFFF> % <AA>
<UOOES5> <A-A>;<BASE>;<MIN>;<SFFFF> % <aa>
<UO1FA> <A-A>;"<BASE><AIGUT>";"<CAP><MIN>"; "<SFFFF><SFFFE>"

$ <AA> WITH ACUTE
<UO1FB> <A-A>;"<BASE><AIGUT>";"<MIN><MIN>";"<SFFFEF><SFFFE>"

% <aa> WITH ACUTE
% And replicate the weighting for the collating-element's formed with

combining accents

<A-plus-combining-ring> <A-A>;<BASE>;<CAP>;<SFFFEF>
<a-plus-combining-ring> <A-A>;<BASE>;<MIN>;<SFFFF>

% [The sequences of letters a-plus-a are weighted as secondary variants of

<AA>
<AFplus-A> <A-A>;"<BASE><VRNT1>";"<CAP><CAP>";"<SFFFF><SFFFF>" % AA
<A-plus-a> <A-A>;"<BASE><VRNT1>";"<CAP><MIN>";"<SFFFEF><SFFFF>" % Aa
<alFplus-A> <A-A>;"<BASE><VRNT1>";"<MIN><CAP>";"<SFFFEF><SFFFF>" & aA
<gFplus-a> <A-A>;"<BASE><VRNT1>";"<MIN><MIN>";"<SFFFF><SFFFF>" % aa

oe

The letters u with diaeresis and u with double-acute are given<ghe same
primary weight as y, with unique variant weights at the secondary level

oe

rejorder-after <UOODC> % this *1line* only given for stability
<U00DC> <S0079>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<SFFFF><SFFER>"
% W WITH DIAERESIS
<UOOFC> <S0079>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<SFFFF><SEFFF>"
2 u WITH DIAERESIS
<U0170> <S0079>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<SFFREF><SFEFFE>"
% U WITH DOUBLE ACUTE
<U0171> <S0079>; "<BASE><VRNT2>"; "<MIN><MIN>";"<SEFFF><SFFFF>"
% u WITH DOUBLE ACUTE

% Bnd replicate the weighting for the colldting-element's formed with
combining accents

<UFplus-combining-diaeresis> <S00793¢\U<BASE><VRNT1>";"<CAP><MIN>";
"<SFFFF><SFFFE>"
<ufplus-combining-diaeresis> <SEO%9>; "<BASE><VRNT1>"; "<MIN><MIN>";
"<SFFFF><SFFFE>"
<UFplus-combining-doubleacute> <S0079>; "<BASE><VRNT2>";"<CAP><MIN>";
"<SFFFF><SFFFE>"
<ufplus-combining-doubleacute> <S0079>; "<BASE><VRNT2>"; "<MIN><MIN>";
"<SFFFF><SFFFE>"

oe

The letter eth ig_eduated to d
with a secondarpy\difference to distinguish it from d

o

reforder-after”’KW0064> % this *line* only given for stability
<UI00D0> <S0@6&>; "<BASE><VRNT1>";"<CAP><MIN>";"<SFFFEF><SFFFF>" & ETH
<UPOFO0> <80064>; "<BASE><VRNT1>"; "<MIN><MIN>";"<SFFFF><SFFFF>" % eth

oe

The, \étter thorn is treated as a sequence of t + h, with a variant
weight at the secondary level

oe

reorder-after <UOODE> % this *1line* only given for stability

<UOODE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>"; "<CAP><MIN><MIN>";
"<SFFFEF><SFFFF><SFFFF>" % THORN

<UOOFE> "<S0074><S0068>"; "<BASE><VRNT1><BASE>"; "<MIN><MIN><MIN>";
"<SFFFF><SFFFE><SFFEFF>" % thorn

oe

The letter oe is treated as a sequence of o + e, with a special weight
at the secondary level

o

reorder-after <U006F> % this *line* only given for stability
<U0152> "<SO006F><350065>"; "<BASE><LIGHT>";"<CAP><MIN>";

"<SFFFE><SFFFF>" % OE
<U0153> "<S006F><S0065>"; "<BASE><LIGHT>"; "<MIN><MIN>";

"<SFFFEF><SFFFE>" % oe
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oe

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

oe

oe

reorder-after <U0020> % this *line* only given for stability
<U0020> <S0020>;<BASE>;<MIN>;<U0020> % SPACE
<U002D> <S0020>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<SFFFF><SFFFF>"
% HYPHEN-MINUS
<U2010> <S0020>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<SFFFF><SFFFF>"
% HYPHEN
<UO02F> <S0020>; "<BASE><VRNT2>"; "<MIN><MIN>"; "<SFFFF><SFFFF>"
% SOLIDUS

% The lefter kra (for Greenlandic) is equated to a lowercase g,
% with a|secondary difference to distinguish it from g itself

reorder-pfter <U0071> $ g - this *1line* only given for stability
<U0138> £S0071>; "<BASE><VRNTI1>";"<MIN><MIN>";"<SFFFF><SFFFF>" % kra

o

The lefter sharp s is treated as a sequence of s + s
with a|special weight at the secondary level to make it come
% before| s-plus-s - shorter precedes longer.

oe

reorder-pfter <U0073> % s - this *line* only given for stability
<UOODF> ['<S0073><S0073>; "<BASE><LIGHT>"; "<MIN><MIN>"; "<SFFFF><SFFEF>"
% SHARP S

% To facllitate deterministic ordering, all controls have as,uhique
% weight|at the 4th level.

reorder-pfter <U0000>
<U0000>.}<UOO01F> IGNORE; IGNORE; IGNORE;<U0000>..<UOO0L1E>
<UOOQ7F>.}<UO09F> IGNORE; IGNORE; IGNORE;<UOOQ7F>..<UQQAF>

reorder-¢nd

% End of| the example tailoring for Danish

Benchmark for Danish (sorted order)
A/S D.S.B. REE, A STORM PETERSEN
ANDRE DSC REE, B STORMLY
ANDRE EKSTRA-ARBEJDE REE, L THORVALD
ANDREAS EKSTRABUD REE, V THORVARDUR
AS EKSTRAARBE]DE 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 I3 ABLE
bA karl SS ABLE
DB NIELS JORGEN SSA @BERG
bC NIELS-JdRGEN STORE VILDMOSE OBERG
DSB NIELSEN STOREKZAR Arhus

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. For example, 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.
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reorder-after <MAX>

[

% Khmer:
collating-symbol <S1794 S17C9>

o

KHMER LETTER BA, KHMER SIGN MUUSIKATOAN
collating-symbol <Sl794_Sl7CA> KHMER LETTER BA, KHMER SIGN TRIISAP
collating-symbol <S17BB_S17C6> KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
collating-symbol <S17B6 S17C6> % KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT
collating-sympbol <C1780>..<C179C>

o° oe

o

Q

% Declaration of Khmer contractions
collating-element <U1794 17C9> from "<U1794><U17C9>" % KHMER LETTER BA,
KHMER SIGN MUUSIKATOAN

colllating-element <U1794 17CA> from "<U1794><U17CA>"
% KHMER LETTER BA, KHMER SIGN TRIISAP
colllating-element <SW 17CC 1780>..<SW _17CC_17A2> from
"<U1780>..<U17A2><Ul7CC>" % KHMER LETTER KA,
KHMER SIGN ROBAT..KHMER LETTER QA, KHMER SIGN ROBAT
cofllating-element <SW 17CC 17A5>..<SW _17CC_17B3> from
"<U17A5>..<U17B3><Ul7CC>" % KHMER INDEPENDENT VOWELNQI,
KHMER SIGN ROBAT..KHMER INDEPENDENT VOWEL QAU; KHMER SIGN ROBAT
collating-element <U17C6_17BB> from "<U17BB><U17C6>"
% KHMER VOWEL SIGN U, KHMER SIGNs NIKAHIT
(OM propenly spelled)
colllating-element <U17BB 17C6> from "<Ul7C6><U1l7BB>"
% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U
(OM with the wrong sequence jpof“the characters)
colllating-element <U17C6_17B6> from "<Ul7B6><U1l7C6>"
% KHMER VOWEL SIGN AANKHMER SIGN NIKAHIT
(AM properly spelled)
cofllating-element <U1l7B6 17C6> from "<UL7C6><UL7BBE>"
% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN AA
(AM with the wrong~nSequence of the characters)
colllating-element <U17D2_1780>..<U17D2_179C>\from
"<U17D2><U1780>..<U179C>" %{COENG, KHMER LETTER KA..COENG,
KHMER LETTER QA
colllating-element <U17D2 17A5>..<U17D2 #7B3> from
"<U17D2><U17A5>..<Ul17B3>" % COENG,
KHMER INDEPENDENT VOWEL QIN-.COENG, KHMER INDEPENDENT VOWEL QAU

reforder-after <S1794> % KHMER [LETTER BA
<Sl794_l7C9> $ KHMER LETTER, BA, KHMER SIGN MUUSIKATOAN
<Sl794_l7CA> % KHMER LETTERA\BA, KHMER SIGN TRIISAP

reforder-after <S17C5> KHMER VOWEL SIGN AU
<Sl7BB_l7C6> $ KHMER/AVOWEL SIGN U, KHMER SIGN NIKAHIT

rejorder-after <SF/€6> KHMER SIGN NIKAHIT
<S§[17B6_17C6> % KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT

refprder-aft&u<S17D2>
<Cl1780>..<LCi%94> % COENG, KHMER LETTER KA..COENG, KHMER LETTER BA
<C1795> &=xC179A> % COENG, KHMER LETTER PHA..COENG, KHMER LETTER RO

<CL7AB>>% COENG, KHMER INDEPENDENT VOWEL RY
<CL}AC> % COENG, KHMER INDEPENDENT VOWEL RYY
<CL79B> $ COENG, KHMER LETTER LO

<C17AD> % COENG, KHMER INDEPENDENT VOWEL LY
<C17AE> % COENG, KHMER INDEPENDENT VOWEL LYY

<C1l79C>..<C17A2> % COENG, KHMER LETTER VO..COENG, KHMER LETTER QA

reorder-after <SFFFF>
order start forward;forward; forward; forward

<U1794 17C9> <S1794 17C9>;<BASE>;<MIN>;<SFFFF> % KHMER LETTER BA,

KHMER SIGN MUUSIKATOAN
<U1794 17CA> <S1794 17CA>;<BASE>;<MIN>;<SFFFF> % KHMER LETTER BA,

KHMER SIGN TRIISAP

oo
o°

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

oe
o°

oe
o
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%% 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>";
"<SFFFF><SFFFE><SFFFF>"
$ 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>";
"<SFFFF><SFFFF><SFFFF><SFFFF><SFEFFF><SFEFEF>"
% KHMER INDEPENDENT VOWEL U,
KHMER SIGN ROBAT..KHMER INDEPENDENT VOWEL QII, KHMER SIGN ROBAT

<SW_17CC|17A7> "<S179A><S17D2><S17A2><S17BB>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MINP<MIN><MIN><MIN><MIN><MIN>";
"<SFFFF><SFFFEF><SFFFF><SFFFF><SFFFEF><SFFFF>"
% KHMER INDEPENDENT VOWEL QU, KHMER SIGN ROBAT

<SW_17CC| 17A8> "<S179A><S17D2><S17A2><S17BB>";
"<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MINP<MIN><MIN><MIN><MIN><MIN>";
"<SFFFF><SFFFF><SFFFF><SFFFF><SFFFF><SFFFF>"
% KHMER INDEPENDENT VOWEL QUK, KHMER SIGN ROBAT

<SW_17CC|17A9> "<S179A><S17D2><S17A2><S17BC>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MINP<MIN><MIN><MIN><MIN><MIN>";
"<SFEFF><SFFFE><SEFFFE><SFEFFF><SFEFEFF><SFFEE>"
% KHMER INDEPENDENT VOWEL QUU, KHMER SIGN ROBAT

<sw_17cc| 178A> "<S179A><S17D2><S17A2><S17BC>";
"<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MINP<MIN><MIN><MIN><MIN><MIN>";
"<SFFFF><SFFFE><SFFEFF><SFEFFE><SEFFEFF><SFEEE>"
$ KHMER INDEPENDENT VOWEL QUUV, KHMER STGN ROBAT

<SW_17CC| 17AF>..<SW_17CC_17B1> "<S179A%&817D2><S17A2><S17C2>..<S17C4>";
"<BASE><VRNT1><BASE><BASE><VRNT1>XBASE>";
" <MINp<MIN><MIN><MIN><MIN><MIN>"$
"<SFFFF><SFFFF><SFFFF><SFFFF><SRFFF><SFFFF>"

% KHMER INDEPENDENT VOWEL QE,
KHMER SIGN ROBAT..KHMER BINDEPENDENT VOWEL QOO TYPE ONE,
KHUER SIGN ROBAT

<SW _17CC|17B2> "<S179A><SITD2><S17A2><S17C4>";
"<BASE><VRNT1><BASEX<BASE><VRNT2><BASE>";
"<MINP<MIN><MIN>KMIN><MIN><MIN>";
"<SFEFF><SFFFEXSSEFFFE><SEFEFF><SFEEFF><SFFEE>"
% KHMER INDERENDENT VOWEL QOO TYPE TWO; KHMER SIGN ROBAT

<sw_17cc| 17B3"<S179A><S17D2><S17A2><S17C5>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MINP<MAN><MIN><MIN><MIN><MIN>";
"<SFFFF><SFFFE><SFFEFF><SFEFFE><SEFFEFF><SFEFFE>"
$ KHMER INDEPENDENT VOWEL QAU, KHMER SIGN ROBAT

%$%% Khmer OM and AAM (the NIKAHIT should be written after the vowel):
<U17BB_17C6> <S17BB_17C6>;<BASE>; <MIN>; <SFFFF>
% KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
<U17C6_17BB> <S17BB_17C6>;<BASE>; <MIN>; <SFFFF>
% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U
<U17B6_17C6> <S17B6_17C6>; <BASE>; <MIN>; <SFFFF>
% KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT
<U17C6_17B6> <S17B6_ 17C6>;<BASE>; <MIN>; <SFFFF>
% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN AA

reorder—-end
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(informative)

Preparation

2020(E)

C.

Pri

copntext-independent prior to the comparison phase. A non-duplicating preparation maps a giy
one string. A non-duplicating preparation can be composed with the key generation and comparison,

to
as
dy

Ex

Sdme examples of a duplicating preparation are the following:

Ex

1 General considerations

eparation is necessary only for modification and/or duplication of original stringste’ren

for example, is needed for Lao and Thai (see C.2), or proper ordering of\ntumerals (s¢
plicating preparation can map a given string to several strings (to be sorted).

amples of non-duplicating preparations are the following:
vowel-consonant rearrangement, as is needed for Thai (see C.2).afid Lao;

transformation of numbers so that the result will be ordered in numerical order, as
to positional order (see C.3). Numeric ordering is particularly delicate and require
consideration in many cases;

removal or rotation of characters that are a nuisatice for special requirements of ord
example, removing articles (language dependeng)in sorting book names as in

Tale of two cities, A
transformation of abbreviated data into.@duller form. For example: transformation of "M
to give "MacArthur".

International string ordering
Internationalstring ordering
International string ordering

duplicationof a string such as "41" for as it is spelled out in different languages (Irish Gaelig
glish, ad French).

daichead a haon
einundvierzig

der them
ren string

e C.3). A

opposed
s special

bring; for

[cArthur"

duplicating a string into several “rotations”, like when producing a keyword-in-context index;

German,

fortv-—one

C.

quarante et un

2 Thai string ordering

C.2.1 General

This Clause explains some of the principles behind the tailoring of the CTT given in B.5, as well as the
CTT ordering for Thai (and to some extent Lao).
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C.2.2 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 as follows.

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

[ARIN]
TUU
— Vowse

o @
- =Y -
1

2738

— No s
alphg
and d

— Strin
corre
folloy

— Tone

€ -

— Since
and K

variant of SARA AA (1), since-similar variants in other scripts are differentiated in a like manner

level

AAAIIAAAAANUNNTNAUAUARA QN

A wWauasaanldwdvlas

Is, and nikhahit, are also ordered by written forms, not by sounds. Vowels and nikhahit ofder
2 [ e = B (R O O

are always ordered as consonants, although they sometimes act as vowels;

is along-legged variant of 1, used with the long-legged consonants/gand A: §7 and AN;

is logically an 1 followed by a". However, the Unicode compatibility decompositi
of the precomposed character is to a” followed by an,%,.s0 this misspelling sh
be handled as well.

yllable structure or word boundary analysis is required, as Thai lexicons are order
betically, not phonetically. Note that Thai normally doesénot use any word separator, exce
xceptionally, zero width space.

b comparison is performed from left to right,bfit treating leading vowels (t- w- 1- 1-
spondingto characters UOE40-U0E44),as though'they followed the consonantthatimmediatg
vs them. Therefore, rearrangement (in someway) is needed before comparison.

b and diacritics are ignored at level 1. Atdevel 2 their order is:

v v o+

Thai, Lao, and Khmer are uncased, it may seem that the third level is not needed for Thai, L
(hmer string ordering. However, the third level is used to differentiate LAKKHANGYAO (1) a

3, as well as for othervariation cases in Thai, Lao, and Khmer.

— Whe

for them. This corresponds to the fourth level in the Common Template Table. In string orderi

Thai punctuation-marks (c~ *I 1 @ 9q) are concerned, another level of weights is requir

is:

bn
h11

ed
Dt,

,L_I
n]y

W0,
5 a
at

ed

g

puncfuation marks-are less significant than any tone marks and diacritics, and shall be ignored
in alll the first-thtee levels. Note that PAIYANNOI (4) and THAI CHARACTER MAIYAMOK (repgat
marl q) areregarded and ordered as punctuation marks, not letters, despite their Unicode general
catedory,as“Lo” and “Lm” respectively. For example, “2199, 2191, 2199 A9, 21930” is a valid order
in th¢ Royal Institute Dictionary. In the first level, the considered weights correspond to 219, 21971,

1 .
GH’]\‘]ﬂ 2n1d 213291 rachnactivaly
o a o T e pectrv ey

— The ten Thai decimal digits (o @ v e & & % &¥ & «’), each semantically equivalent to Arabic digit 0-9,
respectively. Their weights are then equal to their corresponding Arabic digit in the first level, and

ared

ifferent in the second level, to distinguish script.

C.2.3 Vowel/consonant rearrangement

Regarding the handling of pre-vowels, either a collation preparation or collating-element grouping (as
in the tailoring in B.5) 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

30
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document and by the collation weighting table of the Unicode Collation Algorithm.[2Z] 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 t in sequence look just like a W, two L 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 order than that specified in the Royal Institute Dictionary. Below are the examples.

a)

b)

Amblgultles The problem w1th amblgulty is 1llustrated by the word me It has two

abate ). A rearrangement algorlthm which follows th
pronunciation of the potential cluster WA’ in this string would result in distinct kéys; “1
“Wwat”, and therefore different weights, which are equally legal. Both words need to‘have]
weight to be sortable, however.

word phlao (meamng axle

Non-conforming ordering: To illustrate the difference in ordering caused by the tre:
consonant clusters, consider these words, shown in conforming order: “tWa, WAV,

potential
re-syllable
distinct
wa1” and
the same

tment of
We”. The

correct rearrangement ignores any clusters and results in the following: “WLR, Wiav, WYA”, which

sorts in the order shown. If, however, pairs of consonants that form'Jegal clusters were grouped as
single collation elements (regardless of actual pronunciation where the potential pronur]ciation is
ambiguous), then the results of rearrangement would be “<Wa>t, <Wa>L, WiA”, which would yield
the (non-conforming) ordering “WWd, WK, WAY”. Again, if actual clusters were grouped|as single
collation elements (with some disambiguation effort), then the results of rearrangement|would be
“WLR, <Wa>, WiA”, which would yield the (non-conforming) ordering “LWa, LWE, LWRY”.

C.2.4 Example ordered strings

Here is an ordering example: Example for Thai (sorted order)

al) 1nu EIRVIE) 219

n§su 105U naiu WU

nfsu Tna A559- WOL el

-flszueld n A55A £av

n3u na AUNA 589

nyLnauad AU INA ans

ih UL 278l o

A 2 ol Y

i U199 LOUS RA 6N

p 2419n3EAU ARA aMan

f 21977 U Nnanan el

Alu 19N VEIGERE! A

np 2199 A NANAINANTENNAN ns A

ne FIRNISRT 1 warie

Liv 2invaan UM /BN

A" i 0 U

LAREN Ly ULNRY LA

LA wafu 1UEY-URY WAUN

Rt Wy ih WU
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Here is an ordering example: Example for Thai (sorted order)

LA'eN
A ey
1an
LAY

LAY

wae
(1N
L2
IRINE gl
w9

1
1
!
sl
1hu

LAl
(17D ]
27U
g

C.3 Handling of numeral substrings in collation

C.3.1 General

A numer4
values in
numerals

1l is a string representing a number. The examples here deal with numerals'that represgnt
R, the real numbers, or really, subsets of R, as these have a predetermined.order. Only decimal

are dealt with in the examples given here.

The pres¢ntation below will first give positional system decimal numeralstfor natural numbers usihg
the digitg 0-9. It will progress to numerals for whole numbers, numerals Wwith a fraction part, a fractipn
part, and| an exponent. There is also a brief discussion on numerals, with digits from other scripfs,
scripts thpt sometimes uses another syntax with digits for numerals¢{suich as Han numerals), and Rompn
numerals There are circumstances where digits do not represént numerical values, such as in part
numbers pnd telephone numbers. The preparations described below have undesirable consequences|in
cases where apparent numerals do not represent numerical values, such as when the ordering telephope
numbers pr part “numbers”, and should be avoided in thosecases.

C.3.2 Handling of "ordinary” numerals for natural numbers

The Common Template Table has no means of erdering strings with numbers in such a way that the
resulting| order reflects the number valuesrepresented by the numerals. For example, given the
followinglrandomly-arranged strings:

— Reledse 1

— Reledse 20

— Reledse 12

— Reledse 2

— Reledse 9

the meth¢d described in this document yields the following order for these strings:

— Reledse

— Release 12

— Release 2

— Release 20

— Release 9

(It is sufficient simply to look positionally at just the first digit in each numeral to see why this ordering

results.) A more acceptable ordering is as follows.

— Release 1

32
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Release 2
Release 9
Release 12
Release 20

The Common Template Table defined in this document cannot be tailored to give this result. However,

pr
va

eparation can be done prior to the basic collation step to achieve the desired results when numeric
lue order is desired. The prepared strings are normally not presented to the user; only the original

st
by
gi
re

Uf{
or
re

t not very general, way of preparing numerals for natural ordering is to pad them with,Z¢roes to a

[ings are. The prepared strings are normally only used for the collation key construction.jEA simple,
igits, the

Fen number of digits. If one pads the numerals in our original example strings up to‘three
ult will be the following.

Release 001
Release 020
Release 012
Release 002
Release 009

ing the Common Template Table defined in this document, one then obtains the strings i a better
der (here showing the strings as they are after préparation, which are normally not shown in the
Sult).

Release 001
Release 002
Release 009
Release 012
Release 020
wever, there are two _preblems with this approach.

One needs to detérmine beforehand a (usually small) number of digits to pad up to. If the number
of digits to padaip to is too large, the strings after preparation can become rather long, especially if
there are séveral numerals in each string. If the number of digits to pad up to is too smalllhowever,
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 numergls’ values
aretnot taken entirely into account.

Determinacy is lost, if some of the original numerals were already partially zero-paflded. 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
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— Release 1

— Release 01

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

There are many ways to deal with these problems. The following is one such way.

To 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 digits

Reledse 1
Relegse 01
Relegse 20
Relegse 12
Reledse 2
Reledse 09

Reledse 9

one obtaips after this preparation the following strings:

Relegse 011
Reledse 0201
Reledse 0220
Relegse 0212
Relegse 012
Relegse 0209
Reledse 019

which wduld be ordered by the basic mechanism of this document to:

Reledse 011
Reledse 012
Reledse.019

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

Reledse 6261
Release 0209
Release 0212
Release 0220

and are normally presented to the user as:

34
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This particular method puts numerals with a like original number of digits close to each other, even if

thEactual value represented is smaller due to the original zero-padding. It the represented valges should
b kept close together, one should instead duplicate the numeral: first, a count of digits for th leading-
zefo-stripped numeral, the leading-zero-stripped numeral itself, followed by the original-nunperal. The
dyplication is needed to get determinacy relative to the original strings. For example, Gsing|the same

orfiginal strings as above:

—{ Release 0111

—{ Release 011 01

— Release 0220 20

— Release 0212 12

—{ Release 012 2

—{ Release 019 09

—{ Release 0199

which would be ordered by the basic mechanisin of this document to:
— Release 011 01

— Release 0111

—{ Release 012 2

—{ Release 019 09

— Release 019 9

— Release 0212 12

— Release 0226020

arld normally be presented to the user as:

—{ Release 01

— Release 1
— Release 2
— Release 09
— Release 9
— Release 12
— Release 20

The originally zero-padded numerals consistently come before the numeral without (or with less)
original zero-padding. The preparation processing could move the original numerals (in order of

© ISO/IEC 2020 - All rights reserved

35


https://standardsiso.com/api/?name=db8f3f8448fc9ac7da6f7586dd660036

ISO/IEC 14651:2020(E)

occurrence) to the very end of each string, if one wants to give the original zero-padding lesser

significance than the text following the numerals.

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

Taking care of the natural number numerals is, in most cases sufficient, and it is recommended that it
be included as part of the usual preparation of strings to be collated. However, such preparation is not

required by this document.

C.3.3 Handling of positional numerals in other scripts

ISO/IEC 10646 encodes decimal digits for a number of scripts. In most cases, these are used\in
positional system, just like 0-9 usually are. However, one should not regard a sequence of nameér
mixed frdm different scripts as a single numeral; rather, one should consider each maximal substring
digits of the same script to be a numeral.

C.3.4 Handling of other non-pure positional system numerals or non-positional systen
numerals (e.g. Roman numerals)

Chinese gnd some other languages can use decimal digits (in the Han script, fon instance) interspers

s
of

=)

with ideojgraphs 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 t
copy to the corresponding positional system numeral in the syntax used here for whole numerals.

Roman nyimerals, if handled, can be handled in a similar fashion te/that described above. Duplicate a
replace tle first copy with the same natural number expressed-in the decimal positional system. H

example, ['Louis V”, where the V is determined to be a Roman numeral, can be modified to “Louis 5 V’}

If numerdls for negative whole numbers‘are also to be ordered according to their value, there arg
number ¢f issues to be considered. Most frequently, negative whole values are given numerals th
begin with a negation sign. The negation sign may be HYPHEN-MINUS U002D (but this character m|
often represent a true hyphen, rather than a negation), or MINUS SIGN U2212. However, there are oth
conventidns also, like using & SOLIDUS UOO2F or a PERCENT SIGN U0025 to indicate negativity;
the negatiion indicator can-Came after the digits rather than before; or negativity can be indicated
putting the digits between’parenthesis, and/or putting the digits in a contrasting colour (often red).
the examples here, only the case that negativity is indicated by an immediately prepended MINUS SI
is dealt with. Positivity is indicated by either the absence of a MINUS SIGN, or the presence of a PL
SIGN UOORB.

Example ptrings:

he
FR

at
Qy
er
or
by
In
FN
JS

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

— Temperature: -09 °C
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— 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
numbers is as follows (actual implementations should do something equivalent, but more efficient).

a) Duplicate the numerals 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.

b)| Ensure that all of the copies have an explicit initial sign indicator.

c)| Remove leading zeroes in the copies of the numerals (systematically either l¢aving one gero digit
for zero or representing 0 by the empty string of digits); alternatively, let all'dHumeral cgpies have
exactly one leading zero.

d)| Between the sign indicator and the digits in the copies of the numeralsjinsert a (two-digit) count of
how many digits there were (after removing the leading zeroes).

e)| Do 9s complement on each digit in each copy of a negated ndmeral. 9s complement of a|digit that
individually represents the value x, is 9-x. That is, 9s complement of 0 is 9, of 9 is 0, of 5 is|4, etc.

Far the basic collation step, use a tailoring of the template given in this document, namely, 4 tailoring
where the PLUS SIGN and the MINUS SIGN are significant:at the same level as the digits, and yvhere the
MINUS SIGN has less weight than the PLUS SIGN (in thé;example below, it is assumed that the|weight of
PLUS SIGN is less than the weight of 0, but this is not'@’prerequisite for getting an acceptable drdering).

Our example strings after this preparation:
— Temperature: -980 °C -9

— Temperature: +00 °C 0

—{ Temperature: -9 785 °C -14

— Temperature: +015 °C 05

— Temperature: +0152C+*5

— Temperature: ~99-°C -0

— Temperatupe:-980 °C -09

— Tempeérature: +03 105 °C 105

—{ Témperature: +015 °C +05

QO

Temperature—~+8+5°€5

The ordering for these, using the basic mechanism of this document, is:
— Temperature: -9 785 °C -14

— Temperature: -980 °C -09

— Temperature: -980 °C -9

— Temperature: -99 °C -0

— Temperature: +00°C0
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Temperature: +015 °C +05

Temperature: +015 °C +5

Temperature: +015 °C 05

Temperature: +015 °C 5

Temperature: +03 105 °C 105

and normally presented to the user as:

Temperature: -14 °C

Tempgerature: -09 °C

Temperature: -9 °C

Temperature: -0 °C

Temperature: 0 °C

Temperature: +05 °C

Temperature: +5 °C

Temgperature: 05 °C

Temperature: 5 °C

Temperature: 105 °C

This preplaration results in a determinate ordering of §trings that have zero or more numerals for wh

numbers

The proc

in them, such that the numerals are ordered according to the integer value they represent.

ss for other syntaxes for whole numbers can be similar. Just add a step to convert the cop

to the syntax used here for whole numbers:

This techhique for handling negative numerals can be used also for numerals with a fractional parta
so on (seq¢ C.3.6).

C.3.6 Handling of positive positional numerals with fractional parts

ble

The methjod presented in C:3:5 can easily be adapted to the case where fraction parts may occur and gre
to be takqgn into accounfsA problem is, however, that the characters often used to delimit the integer part

from the

fraction partiare also used for other purposes. he separator character is generally either FU

STOP UOQ2E, 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 in
prepended. The fraction part delimiter character (here: FULL STOP) can be removed.

[ 20 Lot ot ol tlbhn digibe 10 +lhn tb g ot Af b n el Fon dlhn st ofF Aot 4o

L.L

a
SO0, oa T COUTTIC UTITy - CIhICUTSTCS i cOC TIIcC gt par € OUT o Tar toUT cnc- CoOTTIT OT UIgTeS cU

For example:

38

-12.34

12.34

3.1415

3.14
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After preparation:

— -978765 -12.34
— +02123412.34
— +013.1415 3.1415
— +01314 3.14
Ordered:

2020(E)

— -978765 -12.34

— +01314 3.14

— +0131415 3.1415

— +021234 12.34

Ag presented to the user:
— -12.34

— 3.14

— 3.1415

— 12.34

C.B.7 Handling of positive positional numérals with fraction parts and exponent

r very large, or very small, values, one oftent'ses formats like 2,5 x 107 (to illustrate just on

ias of 500 may be suitable;which gives us for this example numeral: +50825, and for the
x 1077, we get +49425/Negative values are handled as before, with 9’s complement. -2,5 x

parts

e possible
nt, which
point), by

5 that the
exponent

numeral
107 gives
ge about

— -2,5x107

After preparation (including a duplicate of the original, for determinacy):
— +49425 2,5 x 107

— -49174 -2,5 x 107

— +50825 2,5 x 107

— -50574-2,5x 107
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Ordered:

14651:2020(E)

— -49174 -2,5 x 107

— -50574-2,5 x 107

— +494

252,5x107

— +50825 2,5 x 107

As presented to the user:

— -2,5
— -2,5
— 2,5x
— 2,5x

C3.8 H

Going a b
as namesg
uncommg

The prep
ordered 3

a) Dupl
origi

untofiched by the following steps.

b) Conv
calen|
for b
subsj

c) Putt
into 4

d) Usea
and h

107

10-7
107
107

andling of date and time of day indications

it beyond plain numerals, date and time-of-day indications often.eémploy numerals (as wj
for months, weekdays, etc.) for the parts of the date and, time-of-day indication. It is 1
n to want to order this kind of information also when it oceufs within strings.

hration needed to obtain date and time-of-day indications, of some predetermined syntax
ccording to point in time is similar to what has been.déescribed in C.3 in general:

cate all date and time-of-day indications to maintain determinacy of collation when t
hal strings differ, but point in time identical:\Leave the originals at the end of the strin

brt the copies of the date and time indieations to the same calendar system, if there are seve

bing able to get proper time order.We will here use the Gregorian calendar system and t
rstem of year, month, day-of-month.

he date and time-of-day elements in order of decreasing significance (to the resolution tak
ccount): Full year, month;day-of-month, hour, minute, second, fraction of second.

24-hour/day clockfar'the time-of-day indications. Remove A.M. or P.M. indications, if prese
andled, in the date*time indication copies.

he

S,

Fal

dar (sub)systems used and handled.The calendar (sub)system converted to, shall be suitalle

he

nt

e) Use the UTC (Co*grdinated Universal Time) time zone for the date and time-of-day indications.

Remq

ve time zone indications, if present, in the date-time indication copies.

f) Usen

minulte, second.

honthinumbers, rather than month names. Use two digits each for month, day-of-month, ho

ne

g) Use full year number representation, as many digits as needed. Take abbreviations into account
so that the full year number is used. For example, ‘98’ might denote year 98 or year 1998, or 1898,
etc. No indeterminacy regarding year due to abbreviations like these may be present after the
preparation step.

h) Foryears AD, use an initial PLUS SIGN. For years BC, use an initial MINUS SIGN. Remove the original
AD or BC indication from the copies. (To nitpick, year n BC should be represented by year (1-n),
which is less or equal to zero if n is positive.)

i) Forthe yearindications, insert between the sign indication and the first digit for the year indication
a digit telling how many digits there are in the full year indication. One digit for this should suffice.

40
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For negative years, replace each digit in the year indication (including the digit telling the number

of digits in the original full year indication) with its 9s complement digit.

Make sure the textual format for all of the date indication copies is the same (paying attention to
hyphens, spaces, etc.). (This is most easily accomplished by printing them in the same format from

an internal, non-string, representation.)

Alternatively, use a number indicating the point of time on a linear time scale (for example, hours,
milliseconds, or days from a predetermined point in time), to the resolution desired, and handle

this as an ordinary numeral (see above).

Fdr the basic collation step, use a tailoring of the template given in this document. Use a tajlox

th
SI

e PLUS SIGN and the MINUS SIGN are significant at the same level as the digits, and where t
(N has less weight than the PLUS SIGN.

Far example:

Dated: July 19, 1955, at 1 p.m. GMT
Dated: January, 20 BC

Dated: Sept. 20, 1995, at 1 p.m. PST
Dated: 11-june/345 AD

Affter preparation:

Dated: +41955-07-19T13:00Z July 19, 1955, at 1 p.ns. GMT
Dated: -780-01 January, 20 BC
Dated: +1995-09-20T10:00Z Sept. 20, 1995;at 1 p.m. PST
Dated: +3345-06-11 11-june/345 AD
dered:
Dated: -780-01 January, 20, BC
Dated: +3345-06-11 114unhe/345 AD
Dated: +41955-07-19T13:00Z July 19, 1955, at 1 p.m. GMT
Dated: +41995-09-20T10:00Z Sept. 20, 1995, at 1 p.m. PST
presented.tolthe user:
DatedsJanuary, 20 BC
Dated: 11-june/345 AD

ng where
he MINUS

Dated: July 19, 1955, at 1 p.m. GMT
Dated: Sept. 20, 1995, at 1 p.m. PST

C.3.9 Making numbers less significant than letters

In many cases, numerals preceding letters should be considered as less significant than the following
alphabetic part. However, the Common Template Table specifies digits to be level 1 significant. To make
numerals less significant than letters, either tailor the weight table so that numerals are ignored at
level 1 (but significant at level 2 or 3), or alternatively leave them significant at level 1, but prepare
the strings so that numerals are moved to the end of the string or moved to a less significant field.
When doing such a move, one needs to pay attention not to map different strings to identical strings (or
identical string fields), so that determinacy is maintained (see C.3.8).
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Some examples where it is appropriate to consider numerals as less significant than letters: street

or

block names with one or more numbers to indicate where in the street/block, if that/those number(s)
precede the street or block name (common for example in the US and in Japan); chemical compound

names which have prepended numerals, for example, 1,2-diclorobenzol.

C.3.10 Maintaining determinacy

As noted in C.3.8 in several cases, part of the string has been duplicated to maintain determinacy

in

collation, when the original strings are different, but when preparation may otherwise turn different

strings into identical strings.

This met]llod of concatenating a copy of a substring in order to maintain determinacy can be usedyng
generally] so if there are several preparations affecting different parts of the strings, one may.simyj
duplicate| the original strings to begin with, and only perform the preparation (without. additior
copying) pn the given string, then concatenating on the initial copy.

One disadvantage with just concatenating the two copies is that the base letters of the second half]
the “doubpled” string count as more significant than the accents and case of the resulting first half
the “doubpled” string. This document has no mechanism for handling this in a'better way, where t
“original’l (the second half of the “doubled” string) would count as less significant than the entire fii
half of the “doubled” string. This may be handled better by having the original and copy in differg
“fields”, ajnd construct the collation key by combining the full keys for each “field”. Such processing
beyond the scope of this document, however.

ce of determinacy when some of the original strings to‘be collated are identical, is out of t
is document. A sorting processor should document jf itis “stable” (maintaining initial relati
iflentical strings) or not. This is useful to know when sorting on one field of multi-field data.

-processing Hangul

process these data so that this problem can be fixed. Of course, depending on the specific collati
desired (for example, the Republic of Korea and DPRK have different collation orders), some tailoring]
the CTT tpble may be required.

re

ly
al

of
of
he
st
nt
S

—n

Ve

or

e-
bn
of

The main| purpose of the pre-processing is, after syllable boundaries are determined, to transform one

completefor incomplete syllable into 9 simple letters.

Suppose that one fias Hangul data represented using Hangul letters (Jamos) U11xx/UA9xx/D7xx an|
or Hangu| Wanseorg syllables UAC00..UD7A3. The pre-processing steps 1 to 3 are as described here.

C4.2 Step1l

If a syllable is represented with a Wanseong syllable character UAC00.. UD7A3, it is decomposed into

syllable-initial, syllable-peak and optionally syllable-final parts as follows.

Find the syllable component indices I, P, F calculated in ISO/IEC 10646:2011, 24.7, item 4).

a) The code position of a syllable-initial letter is U+1100 + I. Example: If [ is 17 (0x11 in hexadecimal),

then the code position is U+1111.

b) The code position of a syllable-peak letter is U+1161 + P. Example: If P is 16 (0x10 in hexadecimal),

then the code position is U+1171.

c) IfFis zero, there is no syllable-final letter. Otherwise, the code position of a syllable-final letter is

U+11A7 + F. Example: If F is 18 (0x12 in hexadecimal), then the code position is U+11B9.
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