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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees 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. In the field of information technology, ISO and IEC have established a joint technical committee,
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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 Specifigations in
this document and indicates where additional information can be sought on orderingkeywords defined
in[this document.

© ISO/IEC 2019 - All rights reserved v


https://standardsiso.com/api/?name=8521c21ef9303a6bbc7a897f48ec13f0



https://standardsiso.com/api/?name=8521c21ef9303a6bbc7a897f48ec13f0

INTERNATIONAL STANDARD ISO/IEC 14651:

2019(E)

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

T}

TH

Scope

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 e
the Unicode 10.0 standard[2Z], included in ISO/IEC 10646:2017. It allows for a specification
deterministic ordering. This table enables_the specification of a string ordering adapte
ordering rules, without requiring an implementer to have knowledge of all the differe
already encoded in the Universal Coded Character Set (UCS).

NOTE1 This Common Template Table is to be modified to suit the needs of a local environment]
worldwide benefit is that, for othexscripts, often no modification is required and the order will
consistent as possible and predictable from an international point of view.

NOTE 2  The character repertoire used in this document is equivalent to that of the Unicodsg
version 10.0[2Z].

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
hcoded in
of a fully
d to local
ht 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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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).

Annex D describes problems that gave way to this International Standard with their anticipated

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 1

ISO/IEC 1

3 Terr

eferences, the latest edition of the referenced document (including any amendments) applig

0646:2017, Information technology — Universal Coded Character Set (UCS)

hs and definitions

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

ISO and I
— IECE
— ISOQ

3.1

characte
sequence
not norm
text file t

3.2
collating
symbol (3

3.3

collation
weighting
mapping

34
collating
sequence

3.5
delta
list of the

EC maintain terminological databases for use in standardization at the following addresses

lectropedia: available at http://www.electropedia.org/

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

r string
of characters considered as a single objectNote to entry: A character string to be ordered do

S.

€S

hlly include the characters that delimit it, as for'example an “end of line” control character i a

b be sorted.

symbol
.12) used to specify weights assigned<to a collating element (3.4)

table
y table
from collating elements (314) to weighting elements (3.14)

element
of one or morg\characters that are considered a single entity for ordering (3.7)

differences between a given collation table (3.3) and another one

ooy : 11 : 11 1 sl : 3l c R R I 11
Note 1 to emtr y. THE gIVEIT CUIIALIOIT tdDIC, TOgCLUICT WILID d gIVEIT UCILd, TOT'TILS a4 TICW COLIdUIUIT LaDIC.

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

© ISO/IEC 2019 - 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 2019 - 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
IEC 1064

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

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.

's of the input string shall be encoded according to ISO/IEC 10646 (UCS) or a mapping to ISP/
b 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 nerhralization form NFD to achieve this equivalence (see [29]).

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.

© ISO/IEC 2019 - All rights reserved
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6.2 Key building and comparison
6.2.1 Preliminary considerations

6.2.1.1 Assumptions

The collation table is a mapping from collating elements to weighting elements. In each weighting
element, four levels are described in the Common Template Table. This number of levels can be extended
or reduced, but 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 firstlevel 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 SMALJL 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 distinctionf 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 2019 - 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 1n b.3.1. Une of the talloring possIDIITIES 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{aaaaie}><T{bbbb¢}>";<BASE>;<MIN>;<SFFFF>

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

© ISO/IEC 2019 - 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) Unified Han ideographs:
For a given Han character at code point cp:

base weight = O0xFB40 for original URO and the unified Han characters from the CJK
compatibility area

base weight = 0xFB80 for Extension A through Extension F Han characters

aaaa = [base weight + (cp >> 15)]16
bbbb = [(cp & Ox7FFF) | 0x8000]1¢
b)[ Tangutideographic and component characters:
For a given Tangut character at code point cp:
base weight = 0xFB0O

aaaa = [base weight]ig

bbbb = [(cp - 0x17000) | 0x8000]1¢
c)| Niishu ideographic characters:

For a given Niishu character at code point cp:
base weight = O0xFBO1

aaaa = [base weight]ig

bbbb = [(cp - 0x1B170) | 0%8000]1¢

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

For a given character atrcode point cp:
base weight =0xFBCO
aaaa = [basevweight + (cp >> 15) ]1s

bbbb

[cp & OxT7FFF) | 0x8000]16

Thus, the $alue 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
forms*<Raaaa><Tbbbb>".

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

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 > 10FFFF1).

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

NOTE2  When computed weights are used, characters without explicit mappings are sorted in code point

order within each set they belong to (Han, Tangut, Niishu, others) and they sort properly with respect to the rest
of the characters.

© ISO/IEC 2019 - All rights reserved 7
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6.2.2.4 Subkeys formation

There are three ways of forming subkeys: subkeys formed using the “forward” processing parameter,
subkeys formed using the “backward” processing parameter, and subkeys formed using the
“forward, position” processing parameter. Subkeys that use the “position” option can only
occur at the last level, and only if that level is greater than three. Support of the “position” option is
not required for conformance. If the processing parameter “forward, position” is not supported,
“forward, position” shall 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, during (forward) scanning|of
each collgting element of the input character string, one or more weights are obtained. Theseyweights
are obtaiped by matching the collating element in the given tailored collation weighting table, obtainipng
the list of weights assigned to the collating element at the particular level. The obtained-¥eight lis{] 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 orderipg
key is comppletely formed (when the end of the string is reached), theve are two possible approaches:

a) With|the “forward” processing parameter: all the <SFFEE3symbols are backed out of the subkgy;

b) With| the “forward, position” processing parameter: any trailing sequence of <SFFFF>
symHol(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 orderingtwo given character strings (after collation preparatign,
which is pot part of the reference companison method itself) is to compare ordering keys generated py
the refergnce key formation method described in 6.2.2.

— Begin by building an ordering(key, using a given tailored collation weighting 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 he compared either up to a given level, or up to the last level of the given tailored collatipn
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 sometinjes
termed lagy evaluation, and some systems support it by default. This avoids generating the full ordering key when
an orderirjgdifference is found early in the keys. When a bigger set of strings are to be ordered, one can genergte

th d 1 £ 1 P IS | iaadkial £kt L Lot 3 ol
e ordaerl TS RCY S, TUT CAATITPTC, dITa STUT T CACIT RC yUT dalIT TIITtrar SCTETITCTIT UT CatlT, O CTOT T COTIT P AT TITS TITCRT Y S

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:

— Ly is the length of the subkey z, i.e., the number of weights in the subkey;
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— Zwt(a), Where 1 < a < L, is the weight at index position a (an integer > 0) of the subkey z;

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

2019(E)

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

a)

b)

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

purposes

A subkey v is less than a subkey w (written v < w) if and only if there exists an integer, i, where

d)

N(
is
Ng
als
ag
ke|

N(

m
do

6.

1<i<L,+1andiz<Ly,suchthat

— 1=1and vwt() < Wwt(j), OT

— for all integers, j, where 1 < j <1, the equality vwt(j) = wwt(;) holds, and either
— 1= Lyand vwe(j) < Wwt(j), OF

— i=Ly+1 and 0 < wyy(y).

equal to a subkey w (written v = w) if and only if neither v is less\than w, nor w is less tha

An ordering key x is less than an ordering key y at level s (written x <; y) if and only if th
an integer i, where 1 <i<sand i< m, such that

— i=1and xsk(j) < Ysk(i), OF
— for all integers j, where 1 < j <1, the equalityXsk(j) = ysk(j) holds, and xsk(j) < ysk(i)-

An ordering key x is greater than an ordering key y at level s (written x >; y) if and only
than x at level s. An ordering key x is equal to an ordering key y at level s (written x = y) if]
if neither x is less than y at level s, nor{(»is less than x at level s.

For ordering keys, <, >, and = arée.défined as <, >m, and =, respectively.

TE2  Forordering keys, x <y implies x <¢1 ), x >y implies x >41 Y, x =ty implies x =q-1 y, X < y is f
false, and x =¢ y is true. Above-level m, for a given tailored table, there are no further ordering di
te that this definition implies/that if two ordering keys are in the ‘less than’ relationship at level 1
o be in the ‘less than’ relationship at levels 2, 3, 4, etc. In general, whenever two ordering keys are 1
iven level, they will also automatically be less than at all subsequent, higher levels. Conversely, if tw
s are equal at a givenlevel, they will also automatically be equal at all preceding, lower levels.

TE3  The decomposition of character string into ordering keys of different levels of compariso

st significant'to the least significant also facilitates fuzzy searches and searches for equivalence
cumentsthis kind of comparison.

3_“Common Template Table: Formation and interpretation

A subkey v is greater than a subkey w (written v > w) if and only#f w is less than v. A sIbkey vis

V.

bre exists

fyisless
and only

plse, x >0y
Stinctions.
, they will
bss than at
p ordering

h from the
5. Annex E

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
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;

evaluation from symbols to weights of tailored tables formed using this syntax;

© ISO/IEC 2019 - All rights reserved
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— conditions for considering two tables as equivalent;

— conditions 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

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

Other corjventions:

* indicates 0 or more repetitions of a token or a group of tokens;
+ indicates 1 or more repetitions of a token or a group of tokens;
? indicates optional occurrence of a token or a group of tokens (0 or 1 occurrences);

parentheses are used to group tokens;
production rules are terminated by a semicolon.

Define collation tables as sequences of lines:

weipght table = common template table | tailored table *;
compon template table =

simple line+ ;

tailored table = table line+ ;

Define the line types:

simple line = (symbol definition (| ‘¢ollating element |
weight assignment,|{ order end)?
line completigh

table line = simple line | “tailoring line ;

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

line_coﬁpletion ;

Define thg basic syntax for colation weighting:

sympbol definitien\+
"collating-symbol’ space+ symbol element ;

sympol eleméht = symbol | symbol range ;

sympol range” = symbol ' ..’ symbol ;

symbol = simple symbol | ucs symbol ;

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

simple symbol = '<’ identifier ">’ ;

collating element =
"collating-element’ spacet+ symbol space+
"from’ space+ quoted symbol sequence ;
quoted symbol sequence =
""" simple weight+ "/
weight assignment =
simple weight | symbol weight ;

simple weight = symbol element | 'UNDEFINED’ ;

symbol weight = symbol element space+ weight list ;
weight list = level token (semicolon level token)* ;
level token = symbol group | ’'IGNORE’ ;

symbol group = symbol element | quoted symbol sequence ;
order end = "order_end’ ;
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Define the tailoring syntax:

reorder after "reorder-after’ space+ target symbol ;

target symbol = symbol ;
order start = "order start’ spacet+ multiple level direction ;
multiple level direction =

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

section definition =
section definition simple |
section definition list ;

De

section definition simple =
"section’ space+ section identifier ;
section identifier =
identifier ;
section definition list =
"section’ space+ section identifier space+
symbol list ;
symbol list = symbol element (semicolon symbol element)* ;
reorder section after =
"reorder-section-after’ space+ section identifier
space+ target symbol ;

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

identifier = (letter | digit) id part* ;
id part = letter | digit | "=" | "_" ;
line completion =

space* comment? EOL ;

comment = comment char character* ;
one to eight digit hex string =
hex upper | hex uppex\ hex upper |

hex upper hex upper.igX upper |
hex upper hex uppex\hex upper hex upper |
hex upper hex upp@r hex upper hex upper hex upper |
hex upper hex  upper hex upper
hex upper hex(upper hex upper |
hex upper frex* upper hex upper
hex upper, h€x upper hex upper hex upper |hex upper
hex upper ‘hex upper hex upper
hex wpper hex upper hex upper hex upper ;
hex numeric string-=
hexX~Gpper+ ;

space = L ) | <TAB> ;
semicolon = ) ;'
comment cha® = '%" ;
digit = !0! ‘ I1I ‘ I2I ‘ I3I ' I4I |
I5I ‘ I6I ‘ I'7I ‘ I8I ' Igl
hex uppér = digit "A" | 'B’ ‘c’ | 'D’ | 'E" | 'F' ;
letter = Ial ‘ Ibl ‘ Icl ‘ Idl ' Iel I Ifl I Igl |
!hl ‘ Iil ‘ Ijl ‘ Ikl ' Ill | Iml | Inl |
Iol ‘ IPI ‘ Iql ‘ Irl ' Isl I Itl I Iul I
Ivl ‘ le ‘ le ‘ Iyl ' Izl I
PP P D S S U VRIS -
!HI ‘ III ‘ IJI ‘ IKI ' ILI | IMI | INI |
Iol ‘ IPI ‘ IQI ‘ IRI ' Isl I ITI I IUI I
IVI ‘ IWI ‘ le ‘ IYI ' IZI ;
EOL = <end-of-line in the text conventions in use> ;
character = <any member of the repertoire of the encoded

character set in use, not including any
characters used to delimit the end of lines> ;

© ISO/IEC 2019 - All rights reserved
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6.3.2.2 Keyword usage

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

collating

collating

-symbol

-element

order_start

Defines a collating symbol representing a weight.

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

Defines collation rules. This statement is (after reordering is done)

order_end

reorder-

reorder-

section

reorder-

633 W
WF 1.
All simple
WF 2.
Duplicati
itself. It s
WF 3.

hfter

end

Kection-after

a weight_table.

fottowed by omreor more tottatiom order StatemeTts,; assigning muiti-tevet
collation weightings to collating elements. A collating element is either a
character or a defined substring.

Specifies the end of the collating order statements.

Redefines collating rules. Specifies after which collating symbol weightin
the lines between the “reorder-after” and the next (or ‘feorder-end”) are
to be moved. This statement is followed by one or moré collation table
lines. The result is to reassign collating symbol’s values or collating
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 by
“reorder-section-after”.

Redefines the order of sections~This statement is followed by a section
symbol and a target symbol. The result is to reassign collating symbol’s
values or collating element’ssweightings.

Vell-formedness conditions

| symbols shall be “defined” before they are “used”.

No symbol that occurs in a symbol_definition in a weight_table that contains no tailoring_lin
may occur in another symbol_definition in the same weight_table.

All weight_lists in a tailored_table shall contain the same number of level_tokens. An emp

gy

Any simple_symbol occurring inaweight_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 constity

te

bn of collation weighting symbols is prohibited. This is true for the Common Template Talle
nall remain true for a tailored_table after all reordering of lines has been applied.

ty

Jovial tolrapn challbha totapnentnd S+ oodl oty alopaans o]l

TCVCI—TCONRTCTT STarT T tCT PTrotthas et CoOTTU Tty —CTCTTITCTTC TCSTTT

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

WF 4.

WF 5.

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.

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.

Any order._start shall have the same number of levels as is generally used in the table.

12
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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 secfion_iden-
tifiers.

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

WIF 9. Each reorder._after in a tailored_table shall be followed at a later point'in that tailorefl table by
a reorder._end or another reorder._after.

WIF 10. Ifthe section_identifier of a statement reorder_section_after cotresponds to the section] identifier
of a section_definition_list, then the target_symbol of that statement reorder_section_qfter 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 the section*itself contains; recursive rel¢cation of
liffes is prohibited.

WIF 11.  Any symbol_range shall contain two symbols wirich meet the following conditions. 1) Hach of the
two symbols shall contain a common prefix.6flength 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 samie number of hexadecimal digits. 3) When inteyjpreted as
numeric values, the hex_numeric_string of the first symbol shall be less than the hex_numg¢ric_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 plitvieric value, constitutes the number of values of the symHbol_range.

NOQTE A well-formed symbolsrange is of a form such as <S4E00>..<S9FA5>, where the common prefix is
“S[, and the rest of the identifier portion of each symbol is a hex_numeric_string.

WIF 12.  Any symbol.weight that contains more than one symbol_range shall contain only symHol_ranges
that meetthe’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.

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

6.84 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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[2. 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 A symbol_definition of the form “collating-symbol <S0301>..<S0303>" is equivalent to the three lings:
— collatjng-symbol <S0301>;
— collatjng-symbol <S0302>;

— collatjng-symbol <S0303>.

I3. A simple_line consisting of a symbol_weight containing one or more symbgl ranges is equivat
lent
to a sequence of simple_lines, where each symbol_range has been ekxpanded into a sequence pf
symbols, as described in I 2 for symbol_definition

NOTE A symbol_weight of the form “<U2000>..<U2002> <S0301%.<50303>;<BASE>;<MIN>;<SFFFF>"|is
equivalent to the three lines:

— <U20P0> <S0301>;<BASE>;<MIN>;<SFFFF>;
— <U20p1> <S0302>;<BASE >;<MIN>;<SFFFF>;

— <U20p2> <S0303>;<BASE >;<MIN>;<SFFFF>.

[ 4a. A tailored_table containing a reorder_after is equivalent to the tailored_table where:

a) all tdble_lines that were ahead of the reorder_after and that contained weight_assignments whdse
initigl symbol matches the initial symbol of any weight_assignment in the table_lines between the
reorder_after and reorder_end have been removed,

b) the tpble_lines between that.reorder_after and the first subsequent reorder_end to immediat¢ly
the first table_line.inthe tailored_table containing a weight_assignment whose initial sym#ol
is thg same as the targét-symbol in the reorder_after have been reordered, and

c) that feorder_afterzand that reorder_end have been removed.

Move the|block oflines between the reorder._after and the reorder._end to follow the target_symbol, delgte
any prior|lines that duplicate the symbol_definitions of the reordered lines, and remove the reorder_afger
and reorder.£€nd themselves.

[ 4b. €n a tairlored_table contains multiple groups of IINes to be reordered, the table 1s interpreted
by processing each reorder._after sequentially, starting from the first line of the table.
NOTE 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 (see [27]). 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) thelit 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

elementsfand the Common Template Table shall be declared.

NOTE 2
with this s

— "Collg

— Collatfe UOOE4 after UOOES at the primary level. ";

— "The primary alphabet order is modified so thatin all casesz<p <a <a".

Note that
variants
comes aft

The abov
more pre
a's, accen

reor

% De

coll

% De|

colla[ing-symbol <SO00E5> % for d
a

our elements are not tailorable. For those which are not tailorable, thevdelta between fix

yntax can be reasonably established. For example, the following déclarations are valid:

te UOOES after UOOFE at the primary level;

the letters a and 4 are sorted after Icelandicdetter thorn (p), itself already coming after all t
bf the letter z, i.e. 8 and & 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 reasonably be considered to be equivalent to the followi
[ise expression (which also givesweights at levels 2 and 3 and explicitly takes care of accent
fed d's and the Angstrom sign):

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

clare new collation symbols (weight names):

ing-symbol-<S00E4> % for d

clare new collating elements for the decompositions (substring names):

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

ed

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

he
Pl f

ng
ed

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 d

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

2019(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> <SO00E5>;<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 £

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

% LATIN CAPITAL LETTERA WITH RING ABOVE AND A
% 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 M/
<U01DE> <S00E4>;"<BASE><MACRO>";"<CAP><MIN>";"<SFFFF><SFFFF>"
% LATIN CAPITAL LETTER A WITH DIAERESIS AND M|

reorder-end

5 Name of the Common Template Table and name declaration

e name [SO 14651_2017_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

|CUTE

[UTE

|CRON

NCRON

referred
curement

pirement. 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 I1SO 14651_2017_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 2019 - 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 grovided separately in a machine-readable file as a normative component of this document.
The file name for this language version is different from the normative reference name specified'in4.5
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.

— http:}/standards.iso.org/iso-iec/14651/ed-5/en/1S014651 2017 TABLE1_en.txt

There is 4n official French version of the file which only differs in its comments (its\téchnical content is
identical), and its name is: ISO 14651_2017_TABLE1_fr.txt

NOTE 1 |This document deprecates, but does not preclude specific reference.te)the previous tables, which
contained|and still contain ordering information applicable to the repertoires of previous versions of 150/
IEC 10646|and their amendments. The previous tables can be found at the following URLs.

— [ordefing information on the repertoire of characters ag)‘defined in ISO/IEC 10646-1:1993
including Amendments 1-9] http://standards.iso.org/iso-iec/14651 fed-1/1S014651_2000_TABLE1 en.txt

— [ordefing information on the combined repertoire of charactess 6f ISO/IEC 10646-1:2000 and ISO/IEC 10646-
2:200[1] http://standards.iso.org/iso-iec/14651/ed-1/1SO14651 2002 TABLE1 en.txt

— [ordefing information on the repertoire of characterssas defined in ISO/IEC 10646:2003] http://standards
so.ofg/iso-iec/14651/ed-1/1S014651_2003_TABLET>en.txt

— [ordefing information on the repertoire of characters as defined in ISO/IEC 10646:2003 including
Amendments 1-2] http://standards.iso.org/iSe-iec/14651/ed-2/1S014651_2006_TABLE1_en.txt

— [ordefing information on the repertoire of characters as defined in ISO/IEC 10646:2003 including
Amendments 1-4] http://standards.ise.org/iso-iec/14651/ed-2/1S014651_2008_TABLE1_en.txt

— [ordefing information on the répértoire of characters as defined in ISO/IEC 10646:2011] http://standands
dso.org/iso-iec/14651/ed-3/4S0T4651_2010 TABLE1 en.txt

— [ordefing information on‘the repertoire of characters as defined in ISO/IEC 10646:2012] http://standands
dso.org/iso-iec/1465X/ed-3/1S014651_2012_TABLE1 en.txt

— [ordefinginformation on the repertoire of characters as defined in the Unicode 7.0 standard] http://standards
dso.org/iso-ie¢/14651/ed-4/1S014651 2014 TABLE1 en.txt

— [ordefing¢information on the repertoire of characters as defined in the Unicode 8.0] http://standards.|so
.org/isdziec¢/14651/ed-4/1S014651 2015 TABLE1 en.txt

— [ordering information on the repertoire of characters as defined in the Unicode 9.0] http://standards.iso
.org/iso-iec/14651/ed-4/1S014651 2016 TABLE1 en.txt

The current Common Template Table reflects the repertoire of characters as defined in ISO/
IEC 10646:2017.

NOTE 2  The repertoire targeted by this document is equivalent to the repertoire of The Unicode Standard
Version 10.0, 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.
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[SO_14651_2017_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 vers

lowercas¢ from the order specified in the Common Template Table.

oe

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

oo

oe

The enfire range of tertiary weight symbols

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

relatiye order with respect to themselves. ThHZs has the effect of
also mpking all the compatibility uppercaselletters sort before

their kespective compatibility lowercase (etters. (For example,

U24B6 IRCLED LATIN CAPITAL LETTER A will”sort before

U24D0 €IRCLED LATIN SMALL LETTER A.

A o o° d° o o

o

oe

To do fhis correctly, an order start’ is
insertgd to make the delta conf@rmant.

oo

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

reorder pfter <SFEEF>
order stpart forward;forward; forward; forward,position
reorder-¢nd

o)

% End of| tite uppercase/lowercase tailoring

Uus

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
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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)

b)

‘)
d)

A

Annex A) can be:

oe

re

order start forward;backward;forward; forwardyposition
<UOO0E6> "<S0061><S0065>"; "<BASE><VRNT1>XBASE>"; "<MIN><COMPAT><MIN>";
<UP0C6> "<S0061><50065>"; "<BASE><VRNIL><BASE>"; "<CAP><COMPAT><CAP>";

<UI01E3> "<S0061><350065>"; "<BASEX<VRNT1><BASE><MACRO>";

<yl
<U|
<yl
<U|
<y

<yl

<y

re

Level processing properties:
forward; backward; forward; forward,position
Number of levels: Four (unchanged).

No symbol changes.

I'he tollowing ordering changes are done:

— e sorted as if it were separate letters "ae" atlevel 1. The letters "ae" are distingiiished
from the character "a" and is ordered before it;

— O sorted as if it were the letter "d" at level 1. The letter "0" is distinguishéd at level 2
letter "d" and is ordered after it;

— D sorted as if it were separate letters "th" at level 1. The letters th”is distinguished
from the letter "p" and is ordered before it.

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

copy IS014651 2002 TABLE1
order-after <SFFFF>

"<SFFFE><SFFFE><SFFFF>" % &
"<SFFFEF><SFFFE><SEFFFE>" % E

"<MIN><COMPAT><MIN><MIN>"; "<SEFFF><SFFFF><SFFFF><SFFFF>" % & WITH MACRON
01E2> "<S0061><S0065>"; "<BASE><VRNT1><BASE><MACRO>";
"<CAP><COMPAT><CAP><MINN!';VU<SFFFE><SFFFE><SFFFEF><SFFEFEF>" % E WITH MACRON
01FD> "<S0061><S0065>"f ™"KBASE><VRNT1><BASE><AIGUT>";
"<MIN><C@OMPAT><MIN><MIN>"; "<SFFFF><SFFFF><SFFFF><SFFFE>" % &
01FC> "<S0061><S0065>"; "<BASE><VRNT1><BASE><AIGUT>";
"<CAP>%COMPAT><CAP><MIN>"; "<SFFFF><SFFFF><SFFFF><SFFFF>" % K
D0F0> <S0064>; «<VRNT1>; <MIN>;<SFFFF> % O

00D0> <S0064>3JVRNT1>; <CAP>;<SFFFF> % D

OO0FE> "<S0Q74%LS0068>"; "<BASE><VRNT1><BASE>"; "<MIN><COMPAT><MIN>";
"<SFFFEF><SFFFEF><SFFFF>" % b
O0DE> "<50074><S0068>"; "<BASE><VRNT1><BASE>"; "<CAP><COMPAT><CAP>";
"<SFFFF><SFFFF><SFFFF>" % b

order-end

© ISO/IEC 2019 - All rights reserved
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Unordered list (required test case as per Canadian standard CAN/CSA Z243.4.1-1998, plus additions)
ou pécher Grossist aotlt
1ésé les vice-presidents' offices NOEL
péché COTE Copenhagen @EEE@@
vice-président résumé cote L'Haj-les-Roses
9999 Alborg McArthur COTE
ou Catro e vtartom €OFE
haie du Aalborg coté
coop haie Grofde coté
caennais pécher vice-president's offices aide
lese Mc Arthur cglibat air
da cote PECHE vice-president
Ar@@@ colon COOP modelé
colon I'dme @@@air Thorvardur
bohéme resume VICE-VERSA MODELE
géné éléve géne magon
medal Porvardur CO-0P MACON
lamé Canon révélé péche
péche lame révele péché
LES Bohéme caetla medal
vice versg 0000 MagArthur ovoide
C.AF reléve Noél pechére
bPorsmork géne ile ode
cesium casanier aieul péchere
resumeé élevé fle d'Orléans ceil
Bohémier COTE notre
co-op relevé notre
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List with required results as per Canadian standard CAN/CSA Z243.4.1-1998

@@@@@ COoP lamé péche

0000 CO-0P les péché

9999 Copenhagen LES PECHE
Aalborg cote lése péché

aide COTE lésé pécher

aIul Tote EHay-tes-Roses pecher

ai COTE MacArthur pechére

@@ @air coté MACON péchére
ar@@@ COTE magon releve

Alborg coté McArthur relevé

aqt COTE Mc Arthur resume
b¢heme du Mc Mahon resumé
Bphéme da medal résumé
Bphémien éleve medal révele
cdennais élevé MODELE révélé

cgsium gene Modelé Porsmork
cdetla géne Noél Thorvardur
CIAF géné NOEL Porvardur
Canon Grofde notre vice-president
cdfion Grossist notre vice-président
cdsanier haie ode vice-president's pffices
cglibat haie ceil vice-presidents' pffices
cqlon ile ou vice versa
cdlon fle d'Orléans ou VICE-VERSA
cqop lame ovoide

cq-op I'ame peche

B{4 Example 4 -=Panish delta and benchmark

The following is’a ‘Danish example tailoring delta. This formal specification corresponds fo Danish
standard DS 3%7-and to "Retskrivningsordbogen”, the Danish orthography specification.

% [Th¥s tailoring is in accordance with Danish Standard DS 377 (1980)

% phd) the Danish Orthography Dictionary (Retskrivningsordbogen par 4,

% 1Lrdo) . LU 15 4dl50 11 aCcCorddlice wWiltIll GreelldalldlC Ortlliograpll

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-sympbol <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>"

collating-element <a-plus-A> from "<U0061><U0041>"

collating-element <a-plus-a> from "<U0061><U0061>"
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o)

% Define collating elements for combinations with combining accents
collating-element <U-plus-combining-diaeresis> from "<U0055><U0308>"
collating-element <u-plus-combining-diaeresis> from "<U0075><U0308>"
collating-element <U-plus-combining-doubleacute> from "<U0055><U030B>"
collating-element <u-plus-combining-doubleacute> from "<U0075><U030B>"
collating-element <O-plus-combining-diaeresis> from "<U004F><U0308>"
collating-element <o-plus-combining-diaeresis> from "<U006E><U0308>"
collating-element <O-plus-combining-doubleacute> from "<UOO4F><U030B>"
collating-element <o-plus-combining-doubleacute> from "<UOO6F><U030B>"
collating-element <A-plus-combining-diaeresis> from "<U0041><U0308>"
collating-element <a-plus-combining-diaeresis> from "<U0061><U0308>"

% Add thg obligatory order start line.
reorder—-pfter <SFFFE>
order stprt forward;backward;forward; forward,position

% copy Ip014651 2002 TABLEL

% Make chpital letters sort before lowercase.
% Cf. expmple 2 for more explanation.
reorder-pfter <CIRCLECAP>

<CAP>
<WIDECAP
<COMPATCHQP>
<FONTCAP
<CIRCLECHQP>
<MIN>
<WIDE>
<COMPAT>
<FONT>
<CIRCLE>

% Introdpce a weight that is lighter than <BASE>
reorder—-pfter <BASE>

<LIGHT>
<BASE>

oe

A list|of reweighting statements to deald. with specific collation
behavipur for Danish. All of these defide or redefine weight list's,
and so| the entire block could simply)be reordered after the
order-ptart entry in the table._ However, for clarity here and for
stabillity, each separate set ofl\weightings is reordered locally in
the taple around the first entry for that set of weightings.

oC o° d° oe

o

oe

Actually a number of othegr reweighting statements should be specified
with respect to the ISQZIEC 14651 table so that all accents be
ignorefl on the first lkewedl, while the 14651 table distiguish

for expmple betweenp~different accented versions of <1> and a number
of other latin leftefs. This is considered less important

and top elaboratie.for this example.

o0 0P de o

oe

oe

Also this example delta does not include specifications for reordering
of spefial ‘haracters like the currency denominators DOLLAR SIGN,
CENT S[GN,Nand POUND SIGN, and unit denominators like the
ANGSTRPM-SIGN, which have first-level weights in the CTT, while

rules in DS 377 prescribe that special characters are ignored.

oe

oe

o

oe

oe

Reorder Danish letters at the end of the alphabet, after z

reorder-after <SO007A> % z

<SO00E6> % <AE> - LETTER AE

<SO00F8> % <0O/> - LETTER O WITH STROKE
<A-A> $ <AA> - LETTER A WITH RING ABOVE

reorder-after <UO007A> % =z - this *line* only given for stability

o)

% The letter ae is a separate letter in Danish
<U00C6> <SO00E6>;<BASE>;<CAP>;<SFFFF> % AE

<UOOE6> <SO00E6>;<BASE>;<MIN>;<SFFFF> % ae
<UO1FC> <SO00E6>; "<BASE><AIGUT>";"<CAP><MIN>";"<SFFFEF><SFFFEF>"
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% AE WITH ACUTE
<UO1FD> <SO0E6>; "<BASE><AIGUT>"; "<MIN><MIN>";"<SFFFF><SFEFFEF>"
% ae WITH ACUTE

oe

The letter <a:> is given the same primary
% weight as <ae>, with unique variant weights at the secondary level

<UQ00C4> <SO00E6>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<SFFFF><SFFFF>"

% A WITH DIAERESIS
<U00E4> <SO0E6>; "<BASE><VRNT1>";"<MIN><MIN>";"<SFFFF><SFFFEF>"

% a WITH DIAERESIS

oe

AN repllicate Lile weldlltlllg 1Oor Ulle COllatllig=elelellt S Lorinmed wWlUIl
combining accents

<AFplus-combining-diaeresis> <SO00E6>; "<BASE><VRNT1>"; "<CAP><MIN>";
"<SFFFF><SFFFE>"
<g-plus-combining-diaeresis> <S00E6>; "<BASE><VRNT1>";"<MIN><MIN>";
"<SFFEFF><SFEFFE>N

% [The letter <o/> - O WITH STROKE - is a separate letter in Danish

<U00D8> <SO0F8>;<BASE>;<CAP>;<SFFFF> % <O/>

<UOOF8> <SO00F8>;<BASE>;<MIN>;<SFFFF> % <o/>

<UOLFE> <SO00F8>; "<BASE><AIGUT>"; "<CAP><MIN>"; "<SFFFF><SFFEFF»"

% <Q¥> WITH ACUTE
<UOL1FF> <SO00F8>; "<BASE><AIGUT>"; "<MIN><MIN>"; "<SFFFF><SFFEF>"

$4<o/> WITH ACUTE

oe

The letters <o:> and <o"> are given the same primary
Wweight as <o/>, with unique variant weights at.thé secondary level

oe

<U00D6> <SO0F8>; "<BASE><VRNT1>"; "<CAP><MIN>"¢M&SFFFF><SEFFFE>"

% O WITH DIAERESIS
<U00F6> <SO0F8>; "<BASE><VRNT1>";"<MIN><MINXY;"<SFFFE><SFFFE>"

% o WITH DIAERESIS
<U0150> <SO00F8>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<SFFFF><SFFFEF>"

% O WITH DOUBLE ACUTE
<U0151> <SO0F8>; "<BASE><VRNT2>"; "IMIN><MIN>"; "<SFFFE><SFFFE>"

% o WITH DOUBLE ACUTE
% Replicate the weighting for the collating-element's formed with
combining accents

<OFplus-combining-diaetesis> <SO00F8>; "<BASE><VRNT1>";"<CAP><MIN>";
"<SFFFF><SFFFE>"
<ofFplus-combining-dia€resis> <S00F8>; "<BASE><VRNT1>";"<MIN><MIN>";
"<SFFFEF><SFFEFE>"
<OFplus-combining=doubleacute> <SO00F8>; "<BASE><VRNT2>";"<CAP><MIN>";
"<SFFFF><SFFFE>"
<ofFplus-combining-doubleacute> <S00F8>; "<BASE><VRNT2>";"<MIN><MIN>";
"<SFFFEF><SFFEFE>"

oe

The, \étter <aa> - A WITH RING ABOVE - is weighted following the
lefteer

<o/> (see above)

<U00C5> <A-A>;<BASE>;<CAP>;<SFFFF> % <AA>
<UOOE5> <A-A>;<BASE>;<MIN>;<SFFFF> % <aa>
<UQ1FA> <A-A>;"<BASE><AIGUT>";"<CAP><MIN>";"<SFFFF><SFFFE>"
% <AA> WITH ACUTE
<UO1FB> <A-A>;"<BASE><AIGUT>";"<MIN><MIN>"; "<SFFFF><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>;<SFFFF>
<a-plus-combining-ring> <A-A>;<BASE>;<MIN>;<SFFFF>

[

% The sequences of letters a-plus-a are weighted as secondary variants of
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<AA>
<A-plus-A> <A-A>;"<BASE><VRNT1>";"<CAP><CAP>";"<SFFFE><SFFFF>" % AA
<A-plus-a> <A-A>;"<BASE><VRNT1>";"<CAP><MIN>";"<SFFFF><SFFFEF>" % Aa
<a-plus-A> <A-A>;"<BASE><VRNT1>";"<MIN><CAP>";"<SFFFF><SFFFEF>" % aA
<a-plus-a> <A-A>;"<BASE><VRNTI1>";"<MIN><MIN>";"<SFFFE><SFFFF>" % aa

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

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

<U00DC> <S0079>; "<BASE><VRNT1>"; "<CAP><MIN>"; "<SFFFF><SFFFEF>"

o U WITH DIAERKESLS
<UOQOFC> £S0079>; "<BASE><VRNT1>"; "<MIN><MIN>"; "<SFFFF><SFFFF>"

% u WITH DIAERESIS
<U0170> KS0079>; "<BASE><VRNT2>"; "<CAP><MIN>"; "<SFFFF><SFFFEF>"

% U WITH DOUBLE ACUTE
<U0171> K£S0079>; "<BASE><VRNT2>"; "<MIN><MIN>"; "<SFFFF><SFFFF>"

% u WITH DOUBLE ACUTE

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

<U-plus-fombining-diaeresis> <S0079>; "<BASE><VRNT1>"; "<CAP><MIN>";
"<SFFFF><SFEFE>"
<u-plus-fombining-diaeresis> <S0079>; "<BASE><VRNT1>";"<MIN><MIN>';
"<SFEFF><SFFFE>"
<U-plus-fombining-doubleacute> <S0079>; "<BASE><VRNT2>"; "<CAPXLMIN>";
"SSFPFF><SFEFEFE>"
<u-plus-fombining-doubleacute> <S0079>; "<BASE><VRNT2>"; "<MEN><MIN>";

W SEFFFE><SFEFE>"

% The lefter eth is equated to d
% with a|secondary difference to distinguish it from d

reorder-pfter <U0064> % this *line* only givem¥or stability
<U00DO> kS0064>; "<BASE><VRNT1>";"<CAP><MIN>";"™SWSFFFEF><SFFFE>" % ETH
<UOOFO0> £S0064>;"<BASE><VRNT1>"; "<MIN><MIN®Y; "<SFFFF><SFFFF>" % eth

% The lefter thorn is treated as a seguerce of t + h, with a variant
% weight]at the secondary level

reorder-pfter <UOODE> % this *lime* only given for stability

<UOODE> ['<S0074><50068>"; "<BASE>XVRNT1><BASE>"; "<CAP><MIN><MIN>";
"<SFFFF><SFFFF><SFFFF>" % THORN
<UOOFE> ['<S0074><50068>"; "<BASE><VRNT1><BASE>"; "<MIN><MIN><MIN>";
"<SFFFF><SFFFE><SFFFF>" & thorn

% The lefter oe is tpeate€d as a sequence of o + e, with a special weight
% at the|secondary dewvel

reorder-pfter <U006F> $ this *line* only given for stability

<U0152> [|'<S006E=<S0065>"; "<BASE><LIGHT>"; "<CAP><MIN>";

"<SFFFE><SFFFF>" % OE
<U0153> ['<S006F><50065>"; "<BASE><LIGHT>"; "<MIN><MIN>";

"<SFFEFE><SFFEFE>" % 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

o

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

<U2010> <S0020>; "<BASE><VRNT1>";"<MIN><MIN>"; "<SFFFEF><SFFFE>"

% HYPHEN
<UO0O02F> <S0020>; "<BASE><VRNT2>"; "<MIN><MIN>"; "<SFFFEF><SFFFF>"

% SOLIDUS

o)

% The letter kra (for Greenlandic) is equated to a lowercase g,
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o

% with a secondary difference to distinguish it from g itself

reorder-after <U0071> % g - this *line* only given for stability
<U0138> <S0071>; "<BASE><VRNT1>"; "<MIN><MIN>";"<SFFFF><SFFFF>" % kra

oe

The letter 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

o

reorder-after <U0073> % s - this *line* only given for stability
<UOODFE> "<S0073><50073>; "<BASE><LIGHT>"; "<MIN><MIN>";"<SFFFF><SFFEFE>"
% SHARP S

o

oe

To facilitate deterministic ordering, all controls have a unique
veight at the 4th level.

oe

reforder-after <U0000>
<U[0000>..<UO001F> IGNORE; IGNORE; IGNORE;<U0000>..<U0Q01F>
<U007F>..<U009F> IGNORE; IGNORE; IGNORE; <UOOQO7F>..<U009F>

rejorder-end

% End of the example tailoring for Danish

Benchmark for Danish (sorted otder)

AfS D.S.B. REE, A STORM PETERSEN
ANDRE DSC REE, B STORMLY

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

Ab EKSTRAARBE]DE SCHYTT, B PORVARDUR

Ch H@ST SCHYTT, H THYGESEN

Ch HAAG SCHUTT, H VESTERGARD, A
CB HANDBOG SCHYTT, L VESTERGAARD, |A
ct HAANDVARKSBANKEN SCHUTT, M VESTERGARD, B
DA Karl i3 /AEBLE

1) karl SS ABLE

DB NIELS JORGEN SSA @BERG

pL NIELS-JORGEN STORE VILDMOSE OBERG

DFB NIELSEN STOREKAR 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 thq CTT (see

Annex'A) itself in order to keep the CTT simple, especially for rare letterforms. For example, the Khmer
szmwmmw ilori i ici i i ler occurs

very rarely, but the tailoring for handling it correctly may affect the efficiency of collation also for texts
that do not contain any ROBAT.

reorder-after <MAX>
% Khmer:

collating-symbol <S1794 S17C9>
collating-symbol <S1794 S17CA>
collating-symbol <S17BB S17C6>
collating-symbol <S17B6 S17C6>
collating-symbol <C1780>..<C179C>

o©

KHMER LETTER BA, KHMER SIGN MUUSIKATOAN
KHMER LETTER BA, KHMER SIGN TRIISAP
KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT

o° o

o
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o)

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

collating-element <U1794 17CA> from "<U1794><U17CA>"
% KHMER LETTER BA, KHMER SIGN TRIISAP
collating-element <SW 17CC 1780>..<SW _17CC_17A2> from
"<U1780>..<U17A2><Ul7CC>" % KHMER LETTER KA,
KHMER SIGN ROBAT..KHMER LETTER QA, KHMER SIGN ROBAT
collating-element <SW 17CC 17A5>..<SW _17CC_17B3> from
"<U17A5>..<U17B3><Ul7CC>" % KHMER INDEPENDENT VOWEL QT,

KHMER SIGN ROBAT..KHMER INDEPENDENT VOWEL QAU“, KHMER SIGN ROBAT
collatinfg-element <U17C6 17BB> from "<U1l7BB><U1l7C6>"
% KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
(OM properly spelled)

collatinfg-element <U17BB 17C6> from "<U17C6><U17BB>"
% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U
(OM with the wrong sequence of the characters)
collating-element <U17C6 17B6> from "<UL7B6><ULl7C6>"
% KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT
(AM properly spelled)
collating-element <U17B6_17C6> from "<ULl7C6><U1l7B6>"
% KHMER SIGN NIKAHIT, KHMER VOWEL SILGN\AA
(AM with the wrong sequence of the chardcters)
collatin@g-element <U17D2 1780>..<U17D2 179C> from
"<U17D2><U1780>..<U1l79C>" % COENG, KHMER LETTER KA\ .COENG,
KHMER, LETTER QA
collatinfg-element <U17D2 17A5>..<U17D2 17B3> from
"<U17D2><UL1l7A5>..<ULJB3>" % COENG,
KHMER INDEPENDENT VOWEL QI..COENG, KHMER INDEPENDENT VOWEL QAU

reorder-pfter <S1794> % KHMER LETTER BA
<Sl794_17C9> % KHMER LETTER BA, KHMER SIGN MUUSIKATOAN
<Sl794717CA> % KHMER LETTER BA, KHMER SIGN TRIISAP

reorder-gfter <S17C5> KHMER VOWEL SIGN AU
<S17BB_1JC6> % KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT

reorder—-pfter <S17C6> KHMER SIGN NIKAHIT
<S17B6_1JC6> % KHMER VOWEL SIGN AA, KHMER SIGN NIKAHIT

reorder-pfter <S17D2>

<C1780>.}<C1794> % COENG, KHMER.EETTER KA..COENG, KHMER LETTER BA
<C1795>.}<C179A> % COENG, KHMER_IETTER PHA..COENG, KHMER LETTER RO
<C1l7AB> COENG, KHMER INDEPENDENT VOWEL RY

<C17AC> p COENG, KHMER INDEPENDENT VOWEL RYY

<C1l79B> COENG, KHMER LEFTER LO

<C17AD> p COENG, KHMER(CNDEPENDENT VOWEL LY

<C1l7AE> COENG, KHMERYINDEPENDENT VOWEL LYY

<C179C>.}<C1l7A2> % COENG, KHMER LETTER VO..COENG, KHMER LETTER QA

reorder-pfter <SEFFF>
order start forward;forward; forward; forward

<U1794 1J@93<51794 17C9>;<BASE>;<MIN>;<SFFFF> % KHMER LETTER BA,
- _ KOMEDR S TON MUIJUUSTEKATOAN
<U1794_17CA> <S1794 17CA>;<BASE>; <MIN>;<SFFFF> % KHMER LETTER BA,

KHMER SIGN TRIISAP

oe
oe

The ROBAT contractions should be used only in an "advanced" tailoring
for Khmer, since ROBAT is rather rarely used, and these contractions

may impact on the efficiency of the key computation even if ROBAT does
not occur, since these contractions begin with commonly used letters.

o° oe
o o

oe
o°

<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>";
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"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFEF><SFFFF><SFFFF><SFFFEF><SFFFE><SFFFEF>"
% KHMER INDEPENDENT VOWEL OQI,

KHMER SIGN ROBAT..KHMER INDEPENDENT VOWEL QII, KHMER SIGN ROBAT

<SW_17CC_17A7> "<S179A><S17D2><S17A2><S17BB>";
"<BASE><VRNT1><BASE><BASE><VRNTI1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFEF><SFFFF><SFFFF><SFFFEF><SFFFF><SFFEFE>"
% KHMER INDEPENDENT VOWEL QU, KHMER SIGN ROBAT

<SW—T7CC _T75Q ST /IA>IoL D ST K ST 7BB>
"<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFE><SFFFF><SFFFF><SFFFE><SFFFE><SFFFF>"

% KHMER INDEPENDENT VOWEL QUK, KHMER SIGN ROBAT

<Sfw_17CC_17A9> "<S179A><S17D2><S17A2><S17BC>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFF><SFFFF><SFFFF><SFFFEF><SFFFF><SFFFE>"

% KHMER INDEPENDENT VOWEL QUU, KHMER SIGN ROBAT

<§w_17CC_17AA> "<S1T79A><S17D2><S1T7A2><S17BC>";
"<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFE><SFFFF><SFFFF><SFFFE><SFFFE><SFFFEF>"

% KHMER INDEPENDENT VOWEL QUUV, KHMER SIGN ROBAT

<Sji_17CC_17AF>..<SW_17CC_17B1> "<S179A><S17D2><$1RA2><S17C2>..<S17C4>";
"<BASE><VRNT1><BASE><BASE><VRNT1><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFE><SFFFF><SFFFF><SFFFE><SFFFF><SFEFES"
% KHMER INDEPENDENT VOWEL QE,

KHMER SIGN ROBAT..KHMER INDEPENDENEJ/VOWEL QOO TYPE ONE,

KHMER SIGN ROBAT

<Sf_17CC_17B2> "<S179A><S17D2><S17TA2><S17C4>";
"<BASE><VRNT1><BASE><BASE><VRNT2><BASE>";
"<MIN><MIN><MIN><MIN><MIN><MIN>";
"<SFFFE><SFFFF><SFFFF><SFEFEF><SFFFE><SFFFF>"

% KHMER INDEPENDENT VOWELMQOO TYPE TWO; KHMER SIGN ROBAT

<SW_17CC_17B3> "<S179A%<$17D2><S17A2><S17C5>";
"<BASE><VRNT1><BASB><BASE><VRNT1><BASE>";
"<MIN><MIN><MINZIMIN><MIN><MIN>";
"<SFFFF><SFFFP>XSFFFF><SFFFF><SFFFF><SFFFF>"

% KHMER INDEPENDENT VOWEL QAU, KHMER SIGN ROBAT

%% Khmer OMwand AAM (the NIKAHIT should be written after the vowel) :
<UIL7BB_17€6%" <S17BB_17C6>; <BASE>; <MIN>; <SFFFF>

% KHMER VOWEL SIGN U, KHMER SIGN NIKAHIT
<U17C6_17BB> <Sl7BB_l7C6>;<BASE>;<MIN>;<SFFFF>

% KHMER SIGN NIKAHIT, KHMER VOWEL SIGN U
<UL7B6 _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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Annex C
(informative)

Preparation

C.1 Geperal considerations

Preparation is necessary only for modification and/or duplication of original strings to render th¢m
context-independent prior to the comparison phase. A non-duplicating preparation maps a given string

to one st
as, for ex

duplicating preparation can map a given string to several strings (to be sorted).

Exampled of non-duplicating preparations are the following:

— vowe|l-consonant rearrangement, as is needed for Thai (see C.2) and Lao;

— trandformation of numbers so that the result will be ordered in“numerical order, as oppos

to p

psitional order (see C.3). Numeric ordering is particularly delicate and requires spec

consideration in many cases;

— remo

example, removing articles (language dependent) in sor'ting book names as in

Ta

— trans
to giy

e of two cities, A

e "MacArthur".

Some exa[nples of a duplicating preparation are the following:

— dupli

ating a string into severat<rotations”, like when producing a keyword-in-context index;

International string ordering
[nternati‘emal string ordering

nternational string ordering

ing. A non-duplicating preparation can be composed with the key generation and‘Comparis¢n
ample, is needed for Lao and Thai (see C.2), or proper ordering of numerals (see C.3)| A

ed
al

val or rotation of characters that are a nuisance for’special requirements of ordering; for

formation of abbreviated data into a fuller form. For example: transformation of "McArthyr"

— duplication of a string such as "41" for as it is spelled out in different languages (Irish Gaelic, German,

Engli

sh, and French).

daichead a haon
einundvierzig
forty-one
quarante et un
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C.2.1 General

2019(E)

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).

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,p

eXx

panded to cover the full range of the Thai script and its computerisation are as follows.

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

sUuudmHnwHWNANaTgaa AR WA d

rinciples,

Vowels, and nikhahit, are also ordered by written forms, not by sounds. Vowels and nikhahfit order is:

S 2200 G [ RN B (S O S B

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

1 is a long-legged variant of 1, used witlrthe long-legged consonants § and A: a1
" is logically an 1 followed by a’sHowever, the Unicode compatibility decon

of the precomposed character is to a” followed by an 1, so this misspell
be handled as well.

No syllable structure or word boundary analysis is required, as Thai lexicons arg
alphabetically, not phonetically. Note that Thai normally does not use any word separat
and exceptionally, zero width space.

String comparison~is- performed from left to right, but treating leading vowels (i- W
corresponding tgeharacters UUE40-U0E44), as though they followed the consonant thatim
follows them, Therefore, rearrangement (in some way) is needed before comparison.

Tones and diacritics are ignored at level 1. At level 2 their order is:

Since Thai, Lao, and Khmer are uncased, it may seem that the third level is not needed for

hnd N;

nposition
ing shall

ordered
I, except,

1-1- 1,
nediately

Thai, Lao,

and Khmer string nrdpring However the third level isused to differentiate LAKKHANGY/

O()asa

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

level 3, as well as for other variation cases in Thai, Lao, and Khmer.

When Thai punctuation marks (c~ “I 1 @ 9) are concerned, another level of weights is
for them. This corresponds to the fourth level in the Common Template Table. In string

required
ordering,

punctuation marks are less significant than any tone marks and diacritics, and shall be ignored

in all the first three levels. Note that PAIYANNOI (4) and THAI CHARACTER MAIYAMO

K (repeat

mark 9) are regarded and ordered as punctuation marks, not letters, despite their Unicode general
category as “Lo” and “Lm” respectively. For example, “2199, 2191, 21199 A9, 2193U” is a valid order
in the Royal Institute Dictionary. In the first level, the considered weights correspond to 219, 2191,

219A, and 219U respectively.
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— The ten Thai decimal digits (o @ b 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
are different 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 above) is required. The collation preparation scans the string once and swaps
every leading Thai vowel with its succeeding character (ideally only if the succeeding character is a
Thai consonant). The prepared string is then passed to the normal weight calculation process. Another

way to m
of this d¢

possible pair of leading vowel and consonant is defined as a collating-element, whose weight is\equal

that of th
should be

Note that

consonant. No consonant cluster analysis is needed. Indeed, doing so would result'in ambiguities

yield a di

a) Ambijguities: The problem with ambiguity is illustrated by the word~{tWa1". It has two potent
inciations: either as a two-syllable word, “phe-la” (meaning~time”), or as a one-syllalle

pron
word
pron
“WalT
weig]

b) Non-
cons
corrd
sorts
singl
ambi
the (;
collaf
“ULR,

C.2.4 Example ordered strings

hnage this is by means of collating-element formation — the approach taken both by the-C]
cument and by the collation weighting table of the Unicode Collation Algorithml2Z], 'Evd

e rearranged substring. In addition, since two L in sequence look just like a Lt, two | in sequen
handled just like a L.

the rearrangement of each leading vowel is simply performed with its immediate succeedi

[ferent order than that specified in the Royal Institute Dictionary. Below~dre the examples.

“phlao” (meaning “axle” or “abate”). A rearrangement algarithm which follows the distiy
inciation of the potential cluster ‘W&’ in this string wouldhresult in distinct keys, “Wta1” a

\t to be sortable, however.

ronforming ordering: To illustrate the differenCe’in ordering caused by the treatment
nant clusters, consider these words, shown\ in conforming order: “W\R, WY, WAE". T

in the order shown. If, however, pairs of consonants that form legal clusters were grouped
e collation elements (regardless of acttial pronunciation where the potential pronunciation|
buous), then the results of rearrangement would be “<Wa>t, <Wa>L9, Wi@A”, which would yig
hon-conforming) ordering “LW@,INR, LWAY”. Again, if actual clusters were grouped as sing
ion elements (with some disambiguation effort), then the results of rearrangement would
<Wa>, WiA”, which wouldwyield the (non-conforming) ordering “LWa, LWA, LWRY”.

['T

ry
to
ce

ng
or

al

ct
hd

”, and therefore different weights, which are equally legal. Both words need to have the saine

of
he

ct rearrangement ignores any clusters and@esults in the following: “Wt, WLRY, WL@”, which

as
is
1d
rle
be

Here'is\an ordering example: Example for Thai (sorted order)
nn 1nu waeau We
n551 1051 U WU
n3sul TAa A33A- wol el
-NTELLEN n A5 eav
31U 1na JUNA 384
LAY au INA ang-
fin AUy 218 a1’
AN 219 LeN it
i 2199 Leus AR A
Ay 2419N3EAY ARA bl
' 24191 U NaLna" N
'y A19ANH NANAT Ax
nu 2199 A9 NaLNI M anIzulau NI AU
ne A9 U 1 naviel
32 © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=8521c21ef9303a6bbc7a897f48ec13f0

ISO/IEC 14651:2019(E)
Here is an ordering example: Example for Thai (sorted order)

Liv 2invaan UM /BN

HER &) Y U

R EN Ly UUNRY Lwitg

LA GipT} ULY-NRY WUy

Rt KIT] ih WU

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

vf'en wav 1 wny

v B Ly 1| WUAN

v an 1209 1M a1y

¥ N 293N 11 &

whe w92y 1hu

C.3 Handling of numeral substrings in collation

C.B.1 General
A numeral is a string representing a number. The examples here deal with numerals that fepresent
values in R, the real numbers, or really, subsets of R, as these have a predetermined order. Onlly decimal
nymerals are dealt with in the examples given here.

The presentation below will first give positional $¢stem decimal numerals for natural numHers using
the digits 0-9. It will progress to numerals for whole numbers, numerals with a fraction part, p fraction
pdrt, and an exponent. There is also a briefdiscussion on numerals with digits from othdr scripts,

SC

Fipts that sometimes uses another syntax with digits for numerals (such as Han numerals), and Roman
nymerals. There are circumstances where digits do not represent numerical values, such as in part
nymbers and telephone numbers. Thepreparations described below have undesirable consequences in
cases where apparent numerals donot represent numerical values, such as when the ordering telephone
nymbers or part “numbers”, and should be avoided in those cases.

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

The Common Template.Table has no means of ordering strings with numbers in such a way that the
repulting order refleets the number values represented by the numerals. For example, given the
following randonily<arranged strings:

— Release 1

—| Release 20

— Release 12

— Release 2

— Release 9

the method described in this document yields the following order for these strings:

— Release 1

— Release 12

— Release 2

— Release 20
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— Release 9

(Itis 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
— Release 2

— Release 9

— Reledse 12
— Reledse 20

The Common Template Table defined in this document cannot be tailored to give this result>Howevgr,
preparation can be done prior to the basic collation step to achieve the desired results when numefic
value order is desired. The prepared strings are normally not presented to the user;"enly the original
strings are. The prepared strings are normally only used for the collation key construction. A simple,
but not very general, way of preparing numerals for natural ordering is to pad\them with zeroes t¢ a
given number of digits. If one pads the numerals in our original example strifigs up to three digits, the
result will be the following.

— Reledse 001
— Reledse 020
— Reledse 012
— Reledse 002
— Reledse 009

Using thgd Common Template Table defined in this document, one then obtains the strings in a betfer
order (hdre showing the strings as they are‘dfter preparation, which are normally not shown in the
result).

— Reledse 001
— Reledse 002
— Reledse 009
— Reledse 012
— Reledse 020

However,|there are two problems with this approach.

— One eeds to determlne beforehand a (usually small) number of dlglts to pad up to. If the numl:

there are several numerals in each strlng Ifthe number of dlglts to pad up to is too small however
the risk is greater that there are actually occurring numerals with more digits than one has padded
up to, which results in partially getting back to the original situation, where the numerals’ values
are not taken entirely into account.

— Determinacy is lost, if some of the original numerals were already partially zero-padded. For
example, if the original strings were:

— Release 01

— Release 1
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the strings after preparation are identical, and the end result (as the user would normally see it)
could be either:

— Release 01
— Release 1
or

— Release 1

— Release 01

and the relative order may come out differently for different occurrences of numerals o1 different
runs of the collation process applying the same rules. This kind of indeterminacy istindegirable.

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

Td each maximal digit subsequence prepend a fixed-number-of-digits nunteral which reprgsents the
orfiginal number of digits in the numeral. For most cases, a two-digit countweuld suffice (allowing up to
99 digits in the original integer numerals). For example, given the original strings:

—{ Release 1

— Release 01
— Release 20
— Release 12
—{ Release 2

—| Release 09
—| Release 9
orle obtains after this preparationthe*following strings:
— Release 011
—|{ Release 0201
—{ Release 0220
—{ Release 0212
— Release 012
— Release 0209
— “Release 019

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

— Release 012

— Release 019

— Release 0201

— Release 0209

— Release 0212
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and are normally presented to the user as:

This part
the actua

zero-stri
duplicati

Release 0220

Release 1
Release 2
Release 9

Release 01

Reledse 09
Reledse 12
Relegse 20

original strings as above:

which wqguld be ordered by the basicynechanism of this document to:

Relegse 011 1
Relegse 011 01
Relegse 0220 20
Reledse 0212 12
Reledse 012 2
Relegse 019 09
Relegse 019 9

Reledse 011 01
Reledse 011 1
Reledse 012 2
Relegse 019 09
Relegse019 9

icular method puts numerals with a like original number of digits close te each other, ever if
value represented is smaller due to the original zero-padding. If the represented values shoyld
be kept close together, one should instead duplicate the numeral: first, a count-of'digits for the leading-
iped numeral, the leading-zero-stripped numeral itself, followed by.the original numeral. The

n is needed to get determinacy relative to the original strings¢Fof example, using the same

Release 0212 12
Release 0220 20

and normally be presented to the user as:

36

Release 01
Release 1
Release 2

Release 09
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— 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
occurrence) to the very end of each string, if one wants to give the original zero-paddi
significance than the text following the numerals.

order of
ng lesser

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 recommiend
bd included as part of the usual preparation of strings to be collated. However, suchipréparat
refuired by this document.

C.B.3 Handling of positional numerals in other scripts

ISP/IEC 10646 encodes decimal digits for a number of scripts. In most“cases, these are

pdsitional system, just like 0-9 usually are. However, one should net.regard a sequence of
mixed from different scripts as a single numeral; rather, one should consider each maximal su
digits of the same script to be a numeral.

C.3.4 Handling of other non-pure positional systemn'numerals or non-positional
nymerals (e.g. Roman numerals)

CHinese and some other languages can use decimal.digits (in the Han script, for instance) intg
with ideographs for “one thousand”, “ten”, etc. If stich numerals are to be collated according to
they represent, one can proceed as above, addinng a step just after the initial duplication: cd
copy to the corresponding positional system‘ntimeral in the syntax used here for whole nume

Rgman numerals, if handled, can be handled in a similar fashion to that described above. Dup
replace the first copy with the same fiatural number expressed in the decimal positional sy
exiample, “Louis V”, where the V isdetermined to be a Roman numeral, can be modified to “Lo

Cqveat: In this case, human interactive intervention or an expert system may be required,
following example involvingthe French language: CHAPITRE DIX might mean CHAPTER 10 or
509 ("dix" is the French.werd for 10, it is also the Roman numeral for 509).

C.p.5 Handlingefnumerals for whole numbers

If numerals fot/négative whole numbers are also to be ordered according to their value, th
nymber of issties to be considered. Most frequently, negative whole values are given num
bdgin with.a’negation sign. The negation sign may be HYPHEN-MINUS U002D (but this char
offen répresent a true hyphen, rather than a negation), or MINUS SIGN U2212. However, there

ed that it
ion is not

1sed in a
numerals
pstring of

system

brspersed
the value
nvert the
rals.

icate and
stem. For
1is 5 V”.

as in the
CHAPTER

ere are a
brals that
icter may
are other
tivity; or

copyentions also, like using a SOLIDUS UOO2F or a PERCENT SIGN U0025 to indicate neg3
theresationindieate -cotre-gfter-the—eigt rer—thanbeforeernegativty Betae

icated by

puttin the digits between parenthesis, and/r putting the digits in a contrasting colour (often red). In
the examples here, only the case that negativity is indicated by an immediately prepended MINUS SIGN

is dealt with. Positivity is indicated by either the absence of a MINUS SIGN, or the presence
SIGN U002B.

Example strings:
— Temperature: -9 °C
— Temperature: 0 °C

— Temperature: -14 °C
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Temperature: 05 °C

Temperature: +5 °C

Temperature: -0 °C

Temperature: -09 °C

Temperature: 105 °C

Temperature: +05 °C

— Temp
One prep,
numbers
a) Dupl
be to
the c
b) Ensu
c) Rem
for z¢
exact
d) Betw
how
e) Do9
indiv|
For the b
where th
MINUS S]
PLUS SIG
Our examn

Temp
Temp
Temp
Temp
Temp

erature: 5 °C

is as follows (actual implementations should do something equivalent, but more éfficient).

cate the numerals in the string (including sign indications), putting the “original” ones (not
liched by the following steps) in order of original occurrence at the end of the string, leavi
bpies to be modified at the original positions. This step ensures determinacy.

re that all of the copies have an explicit initial sign indicator.

ve leading zeroes in the copies of the numerals (systematicallyyeither leaving one zero di
bro or representing 0 by the empty string of digits); alternatively, let all numeral copies ha
ly one leading zero.

een the sign indicator and the digits in the copies of theniumerals, insert a (two-digit) count]
nany digits there were (after removing the leadingzeroes).

complement on each digit in each copy of a negated numeral. 9s complement of a digit tH
idually represents the value x, is 9-x. That isp9s complement of 0 is 9, of 9 is 0, of 5 is 4, etc.

hsic collation step, use a tailoring of thé template given in this document, namely, a tailori
e PLUS SIGN and the MINUS SIGN arelsignificant at the same level as the digits, and where t
GN has less weight than the PLUS'SIGN (in the example below, it is assumed that the weight]

ple strings after this prepatation:
erature: -980 °C -9

erature: +00 °C 0

erature: -9 785°C -14
eraturef+015 °C 05

erature: +015 °C +5

N is less than the weight of 0, butthis is not a prerequisite for getting an acceptable ordering).

pration to get an acceptable and determinate order for numerals (in this syntax) for wheole

it
ve

of

at

ng
he
of

raY

4 o000
Tem[,m ature—77 C—U

Temperature: -980 °C -09

Temperature: +03 105 °C 105

Temperature: +015 °C +05

Temperature: +015 °C 5

The ordering for these, using the basic mechanism of this document, is:

— Temperature: -9 785 °C -14

38
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Temperature:
Temperature:
Temperature:
Temperature:
Temperature:

Temperature:

-980°C-09
-980°C-9
-99°C-0
+00°CO
+015 °C +05
+015°C+5
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Temperature:

+015°C 05

— Temperature: +015 °C 5

— Temperature: +03 105 °C 105
arld normally presented to the user as:
— Temperature: -14 °C

— Temperature: -09 °C

— Temperature: -9 °C

— Temperature: -0 °C

—{ Temperature: 0 °C

—| Temperature: +05 °C

—{ Temperature: +5 °C

— Temperature: 05 °C

— Temperature: 5 °C

— Temperature: 105 °C

THis preparation results in.a determinate ordering of strings that have zero or more numeralsffor whole
nymbers in them, such thatthe numerals are ordered according to the integer value they reprfesent.

The process for othersyntaxes for whole numbers can be similar. Just add a step to convert fhe copies
to[the syntax used here for whole numbers.

This techniquefor handling negative numerals can be used also for numerals with a fractional part and

sofon (see.£.3.6).

C.B,6 Handling of positive positional numerals with fractional parts

The method presented in C.3.5 can easily be adapted to the case where fraction parts may occur and are
to be taken into account. A problem is, however, that the characters often used to delimit the integer part
from the fraction part are also used for other purposes. he separator character is generally either FULL
STOP UOO2E, 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 C.3.5, but count only the digits in the integer part of the numeral for the count of digits to be
prepended. The fraction part delimiter character (here: FULL STOP) can be removed.

For example:

— -12.34
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— 12.34

— 3.1415

— 3.14

After preparation:
— -978765-12.34
— +02123412.34

— +013{1415 3.1415
— +013[14 3.14
Ordered:
— -978F65 -12.34

— +013[14 3.14

— +013[1415 3.1415

— +021p34 12.34

As preserjted to the user:
— -12.34
— 3.14
— 3.1415
— 12.34

C.3.7 Handling of positive positional\numerals with fraction parts and exponent parts

For very large, or very small, values, phe often uses formats like 2,5 x 107 (to illustrate just one possilple
way of wrriting these for the purposes of these examples). Here, there is already an exponent, which
shall be dombined with the “number of integer part digits” (here: digits before the decimal point), py
adding thjose two numbers to get a resulting fixed-number-of-digits exponent to prepend just before the
first digif. For this example, - with a three-digit exponent: we get +00825. One problem here is that the
resultinglexponent may-beénegative. To handle this, use an exponent bias. For a three-digit expongnt
a bias of p00 may besuitable, which gives us for this example numeral: +50825, and for the numeral
2,5 x 10-1, we get +49425. Negative values are handled as before, with 9’s complement. -2,5 x 107 givles
-49174, and -2,5%10-7 gives -50574. This method should be familiar to anyone with knowledge abdut
(radix 10] floating point arithmetic.

Thus:

— 2,5x10-7

— -2,5x107

— 2,5x107

— -2,5x10-7

After preparation (including a duplicate of the original, for determinacy):
— +49425 2,5 x 10-7

— -49174 -2,5 x 107
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+50825 2,5 x 107
-50574 -2,5 x 10-7

Ordered:

-49174 -2,5 x 107
-50574 -2,5 x 10-7
+49425 2,5 x 10-7

2019(E)

Ga
as
ur

T}
or|

b)

+50825 2,5 x 107

presented to the user:

-2,5 x 107
-2,5x10-7
2,5 x 10-7
2,5 x 107

.3.8 Handling of date and time of day indications

ing a bit beyond plain numerals, date and time-of-day indications often employ numeral
names for months, weekdays, etc.) for the parts of‘the date and time-of-day indication
common to want to order this kind of informationalso when it occurs within strings.

e preparation needed to obtain date and time-of-day indications, of some predetermined
dered according to point in time is similar tgzwhat has been described in C.3 in general:

Duplicate all date and time-of-day.ifidications to maintain determinacy of collation

5 (as well
It is not

syntaxes,

when the

original strings differ, but point in_time identical. Leave the originals at the end of the strings,

untouched by the following steps.

Convert the copies of the dateand time indications to the same calendar system, if there a
calendar (sub)systems used and handled. The calendar (sub)system converted to, shall b
for being able to get proper time order. We will here use the Gregorian calendar syster
subsystem of year,,month, day-of-month.

Put the date and\time-of-day elements in order of decreasing significance (to the resolut
into account]: Full year, month, day-of-month, hour, minute, second, fraction of second.

Use a 24-hiour/day clock for the time-of-day indications. Remove A.M. or P.M. indications,
and hanhdled, in the date-time indication copies.

Use'the UTC (Co-ordinated Universal Time) time zone for the date and time-of-day in

e several
P suitable
n and the

ion taken

if present

dications.

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

f)

g)

h)

Use month numbers, rather than month names. Use two digits each for month, day-of-mo
minute, second.

nth, hour,

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
preparation step.

For years AD, use an initial PLUS SIGN. For years BC, use an initial MINUS SIGN. Remove th

after the

e 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.)

© ISO/IEC 2019 - All rights reserved
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i) Forthe year indications, 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.

j)  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.

k) 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.)

]) Alter, nfivp]y, use a number indir‘qfing the point of time on alinear time scale (Fm‘ mmmplp, hours

milligeconds, or days from a predetermined point in time), to the resolution desired, and handle
this s an ordinary numeral (see above).

For the basic collation step, use a tailoring of the template given in this document. Use a tailoring whdre
the PLUS [SIGN and the MINUS SIGN are significant at the same level as the digits, and whege'the MINPS
SIGN has [ess weight than the PLUS SIGN.

For 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

After preparation:

— Dated: +41955-07-19T13:00Z July 19, 1955, at 1 p.m:\GMT
— Dategl: -780-01 January, 20 BC

— Datedl: +1995-09-20T10:00Z Sept. 20, 1995;-at 1 p.m. PST
— Datedl: +3345-06-11 11-june/345 AD

Ordered:

— Dated: -780-01 January, 20 BC

— Datedl: +3345-06-11 11+june/345 AD

— Datedl: +41955-07-19T13:00Z July 19, 1955, at 1 p.m. GMT
— Datedl: +41995-09-20T10:00Z Sept. 20, 1995, at 1 p.m. PST

As presernted.tethe user:

— DatedJdnuary, 20 BC

— Dated: 11-june/345 AD
— 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
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